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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The foliowing monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)-PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-—PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators 


Coal Preparation and Pollution Control (CPC) 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)—PB86-900600. 
Biomass production, conversion, and utilization for 
energy 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions 


Laser Research (LAR)-PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycie (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion 


Unconventional Petroleum (UCP)-PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 


journals with the following 


(1) International Atomic Energy Agency, International Nuclear Information System, 


Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) Internationai Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 
A semimonth ournal providing 
worldwide covers \uclear sc 
ence and tec gy. Altomi 
subscription from UNIPUB 
South, New York, NY 1001 
al_ subscription, 24 


national Copyright 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
the conversion of 
Biomass aAostracts is available 


sive coverage of information 
biomass to energy 
free to DOE components and contractors from 
OSTI Non-DOE organizations may obtain 
Bioma Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year 
Make checks payable to the Institute 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SWI1W OEX, England, 
for 100 pounds sterling per year 


U. S. Department of Energy, 1986, under the provisions of the Universai Copyright Convention, United States 
nder the United States Copyright Law, Title 17, United States Code 


pyright is not asserts 
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yw ABOUT THE OFFICE OF SCIENTIFIC 

AND TECHNICAL INFORMATION 

The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE a. 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computeri energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The ice of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and ——- applications; OSTI also serves 
as adviser for special publication needs of the De ent. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. .The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402. The GPO Stock Number is 061-000-00675-3 and 
the price is $124.00 for the Vol. 10 indexes. The cumula- 
tive indexes are also available in microfiche form from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, VA 22161, and 
from Engineered Systems, P. O. Box 866, Oak Ridge, 
TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 


D. : 
Lab., NM (USA)), Waals ear Fusion; 23: No. 10, 1319-132 
1983). 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 

ME (USA). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, ‘J.F.. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKeana, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 


or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


© Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME 
9:5785 BMI/ONWI-522 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 

522 9:5785 NTIS, PC A09/MF AO1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 


Chemistry, Materials, and Biological Sciences Branch 
M. Catherine Grissom, Chief 


Scientific Analysts 
Polly S. Blackburn, Environmental Sciences 
D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 
Pamela L. Gorman, Chemical Engineering Fluid Physics 
Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 
Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 
Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 
Amy T. Tamura, Fossil Fuels and Engineering 
Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Lila Smith, Chief 


Scientific Analysts 
James D. Bales, Nuclear Engineering 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist 


Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon 


Number Specialist Billy H. Brady 
Ramona N. Nelson 


International Exchange Coordinator 
Charles E. Stuber 


Corporate Author Specialist 


Publishing Coordinator 
Patsy L. Hendricks 


Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
- Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and Northern Ireland 


Department of Energy 
London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Commack, NY 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01: Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 


posal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 





TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


30 


32 


33 


36 


40 


42 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
03 Composite Materials 
04 Polymers and Plastics 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
OS Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


a4 


52 


53 


55 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
Beam Dynamics, Field 
Calculations, and Ion Optics 
Auxiliaries and Components 
Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
Miscellaneous Instruments 
Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 


03 Cytology 
04 Genetics 


02 


04 





$$ BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
05 Metabolism 


30 Agriculture and Food Technology 


$6 BIOMEDICAL SCIENCES, 
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01 COAL AND COAL PRODUCTS 


42443 (CONF-860271—, pp 1-3) Keynote address. 
Bauer, D.L. Feb 1986. NTIS, PC A10/MF AOl. File 
Number DE86006602. 

From Department of Energy new fuel forms workshop; 


way gion, DC, USA (25 Feb 1986). 
me address a few present-day realities: the first is that a 


combination of (1) the large volume of fuel required by electric 
powerplants, (2) the high price differential between coal and oil or 
gas, and (3) the direct reflection of fuel cost in the price of electric- 
ity - all of these have assured that currently and for the foreseeable 
future, fossil-fired electric powerplants will be fired by coal. The 
electric utility industry is not a candidate for a major research pro- 
gram focused on replacing oil with coal: Market forces are driving 
that conversion. Second, we have rediscovered that the cost of 
equipment and capital - combined with the O & M cost of sophisti- 
cated processes to convert coal to a premium liquid or gas fuel - is 
much higher than e: ing these products from the earth today 
and for much of the foreseeable future. Synfuels of this type will be 
competitive but economic parity will come only when natural pe- 
troleum is much more scarce or is recoverable only from the ex- 
pensive, hard-to-harvest frontier areas like the Arctic or deep off- 
shore. Third, we have relearned that the nation’s inventory of auto- 
mobiles, trucks, furnaces, and boilers - and the fuel supply lines to 
them - are worth many billions of dollars and not easily discarded 
overnight. Some of the most economically promising opportunities 
- like coal-water mixtures - gain ground very slowly in the market- 
place. We have come to appreciate the need to keep our research 
programs in line with changing realities. That is why we have 
come to our views of research priorities - that electric utility R & 
D will have little impact on increased coal use and decreased oil 
use - that R & D into the light industrial, commercial, transporta- 
tion, and residential markets represent the most lucrative opportuni- 
ties for coal - that R & D on a fuel feedstock cannot proceed in 
isolation from R & D on the machine that ultimately must use it. 


0104 Processing 


REFER ALSO TO CITATION(S) 3723, 3725, 3736, 3741, 3748, 3749, 3751, 
3755, 3761, 3776, 3852, 3982, 4009, 4498, 4656 


42444 (BNL—38061) Flash pyrolysis of New Mexico 
sub-bituminous coal in helium-methane gas mixtures. Sun- 
daram, M.S.; Fallon, P.T.; Steinberg, M (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Ape 1986. oo AC02- 
76CH00016. 8p. (CONF-860911 NTIS, PC A02/MF 
A01; GPO Dep. File Number DESGOLISse 

From 192. a — Society national meeting; 


Anaheim, CA, mc \ 
A New Mexico itumi coal was flash pyrolyzed in 
gas mixtures of helium and methane at 1000°C and 50 psi in an 1-in. 


LD. entrained down-flow tubular reactor. The mixture contained 0 
to 40% helium in methane. Under tested experimental conditions, 


(CONF-860271—, ae Rapid devolatiliza- 
tion of steam treated coal. ; Brandes, S.D. (The 
City College of New York, NY). Foe 1986. NTIS, PC A10/ 
MF AOl. File Number DE86006602. Contract AC2I- 
80MC14875. 

From Department of Energy new fuel forms workshop; 
Washington, DC, USA (25 Feb 1986). 

It is anticipated that US Coals and coal derived fuels will 
play an increasingly important role in small industries and the do- 
mestic market. However, the characteristics of the coal derived 
fuels and associated costs are the most critical aspects of this view- 
point. In this paper we discuss a new approach to the generation of 
coal derived fuels which are far superior to conventional gasifica- 
tion products. Coal is exposed to steam at moderately mild pres- 
sures and temperatures (735 psig and 640°F) prior to devolatiliza- 
tion. Devolatilization is carried out at zero to 735 psig and tempera- 
tures from 1100 to 1380°F with a short residence time of 4 sec. or 
less. Preliminary results obtained in a laboratory scale reactor show 
that conversion of coal to condensable devolatilization products is 
in the range of 35 to 53%. The increased yield of this condensable 
product could be due to structural modification of coal and the in- 
fluence of steam. 32 refs., 4 figs., 2 tabs. 


42446 (CONF-860271—, pp 69-72) Understanding the 
fate of coal heteroatoms and their effect on the products of 
mild gasification. Bair, W.G. (Institute of Gas Technolo 
Chicago, IL). Feb 1986. NTIS, PC A10/MF AOl1. ile 
Number DE86006602. 

From Department of Energy new fuel forms workshop; 


Washi DC, USA (25 Feb 1986). 
ee suggested several pathways to new fuel 


forms via mild gasification conditions. It is essential to understand 
the nature of heteroatoms (i.e., sulfur, nitrogen, and oxygen) and 
Oe ee ee 
vironmentally acceptable new fuels. Understanding the reaction 
pathways and the nature of the associated transition products will 
lead to process changes including modified operating conditions, 
use of catalysts or sorbents, and improved gas-solid contacting 
schemes. IGT’s 3-year background in using isotopically labeled 
coals to investigate pyrolysis reaction mechanisms has been recent- 

toward heteroatom transformation. The objectives of 


novel internal recirculating coal gasification catalyst, which volatil- 
izes in the oxidation zone of the gasifier and condenses on the in- 
coming feed, is being developed. The catalytic effects of cesium hy- 
droxide, arsenic, and cadmium in promoting the gasification of coal 
chars in the range of 1200° to 1400°F, have shown that cesium hy- 
droxide is the most active of the three catalysts. This novel scheme 
to regenerate the catalyst within the gasifier could be extended to 
developing processes that provide for the formation of new fuel 
forms. The steam-iron gasi process development research 
conducted at IGT, has shown that naturally occurring iron ores, 
like siderite, are thermally decomposed to iron oxide (wustite) 
under coal gasification conditions. Under low steam partial pres- 
sures, the iron oxide can readily combine with H2S for in situ desul- 
furization of the coal gasification products. 


42447 (CONF-860271—, pp 111- — Differential coal 
liquefaction, an viable way 


of producing liquid, 

solid and gaseous fuels. Hill, G.R.; pe Hy H.L.C. (Uni- 

versity of Utah, Salt Lake City). Feb 1986. NTIS, PC Al0/ 
MF = File Number DE86006602. 

rom Department of Energy new fuel forms workshop; 

Washington, DC, USA (25 Feb 1986). 
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Although liquefaction yields in the 80 to 100% range have 
been regularly reported, it is becoming increasingly clear that an 
economically viable approach to the production of liquid fuels from 
coals should seek to optimize rather than maximize liquid yields. 
Hydrogen consumption and thermal energy costs tend to escalate 
rapidly when trying to achieve complete liquefaction. Moreover, 
the quality of the “liquids” obtained under such conditions is often 
extremely poor in terms of average molecular weight, polarity, vis- 
cosity and stability. These considerations have prompted us to 
pursue new, “differential” liquefaction avenues characterized by 
disproportionation of the feedstock coal into two or more valuable 
end products, e.g., tar + char, or tar + gas. Examples of suitable 
technologies are the LURGI Pyrolysis Retort and TOSCOAL 
processes. Differential liquefaction schemes would seem to offer an 
economically viable alternative to total liquefaction. Quality and 
composition of coal tars may be more important than total yield in 
view of the high cost associated with upgrading low quality tars. 
Distillate tar yields obtained in pilot plant scale pyrolysis reactors 
such as the Wellman Galusha fixed bed retort are in the 1 barrel/ 
ton range. These tar distillates were higher in hydrocarbon and 
lower in heteroatomic content than the corresponding Lurgi pyrol- 
ysis retort tar. Wellman Galusha tars obtained from high volatile 
bituminous Western coals are rich in naphtenic hydrocarbons 
which have a high potential value as feedstocks for high density jet 
fuels. Rank, origin and weathering siatus of feed coals can have a 
major influence on tar quality. 4 refs., 5 figs., 1 tab. 


42448 (CONF- nes pp 119-133) ery oy f the 
costs of upgrading coal Sikonia, J.G. (Signal Re- 
search Center, Inc., Des Plaines, IL). Feb 1986. NTIS, PC 
A10/MF A01. File ‘Number DE86006602. 

From Department of Energy new fuel forms workshop; 
Washi DC, USA (25 Feb 1986). 

cost of upgrading liquids produced from coal depends 

on many important variables including coal type, liquid recovery 
technique, storage history, liquid properties, and end-product speci- 
fications. To better understand the dilemma of producing economi- 
cally viable new fuel forms, the cost of upgrading coal liquids is 
examined as a function of feedstock properties, extent of conver- 
sion, and end-product form. As feedstocks become higher-boiling, 
hydrogen-deficient, and laden with contaminants, upgrading costs 
increase. For a given feedstock, costs increase as the material is 
converted to progressively lighter products. Costs are strongly re- 
lated to the hydrogen content required by the product specifica- 
tions. Most of these cost relationships are strongly non-linear. This 
examination of cost data and an understanding of the general rela- 
tionships are important background for identifying the most promis- 
ing, near-term research and development objectives important in 
the production of new fuel forms. 3 refs., 17 figs., 4 tabs. 


42449 (DOE/FE/05122—2070) Coal Pe pon ey reac- 


tions with on-line in-situ FT-IR analysis. Final report. Solo- 
mon, P.R.; Seric, M.A.; Hamblen, ae res 3 Squire, 
K.R.; Carangelo, RM: Markham, H S.G. 
(Advanced Fuel Research, Inc., East Harford, ‘(USA)). 
Dec 1985. Contract AC21-81FE05122. 237p. NTIS, 
Al11/MF A011; 1; GPO Dep. File Number DE86006628. 
The goal of this program was to develop the techniques to 
characterize coal and use this characterization to predict the coal’s 
behavior in a gasifier. To accomplish this goal, detailed data on de- 
volatilization product yields and compositons, were obtained with 
measured particle temperature for a variety of coals under a wide 
variety of conditions (temperatures: 20°C to 1650°C, pressures: 
vacuum to 200 psi, heating rates: 3°C/min to 20,000°C/sec). Sever- 
al unique reactors were developed and employed to provide these 
conditions. New diagnostic techniques were developed for in-situ 
measurements and characterization of products including a new 
method employing Fourier Transform Infrared (FT-IR) spectrosco- 
py for characterizing the temperature, composition, emissivity and 
size of particulates under reaction conditions. Separation of chemi- 
cal kinetic rates and mass transfer rates for coal pyrolysis was ac- 
complished by employing the new FT-IR particle temperature 
measurement technique. In addition, Field Ionization Mass Spec- 
troscopy and FT-IR were used to determine molecular weight dis- 
tribution and functional group compositions of tars. Theoretical 
models were developed and implemented as computer codes to de- 
scribe the observations on coal pyrolysis. A previously developed 
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Functional Group (FG) model was extended and improved. It has 
been successful in describing the primary pyrolysis products. A De- 
polymerization, Vaporization, Crosslinking (DVC) model devel- 
oped for polymers used to simulate coal structure, under GRI spon- 
sorship, was applied to interpret the results for coal. This model has 
been successful in predicting the observed trends for tar yield and 
molecular weight distribution. The program has succeded in pro- 
viding good predictive models for many of the primary events oc- 
curring during coal pyrolysis. 211 refs., 107 figs., 12 tabs. 


42450 (DOE/FE/60181—187) Extraction of low-rank 
coals with supercritical water. Swanson, M.L.; Olson, E.S.; 
Diehl, J.W.; Farnum, S.A. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). Apr 1986. Con- 
tract FC21-83FE60181. 12p. (CONF-860911—7). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86009319. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

Supercritical water extractions were performed on low-rank 
coals utilizing a semicontinuous supercritical solvent extraction 
system. Percent conversions ranged from 40 to 50% while extract 
yields ranged from 10 to 30% at 380°C. The conversions and ex- 
tract yields increased with increasing operating temperature and 
pressure. The conversions also decreased with increasing coal rank 
and correlated well with the percent volatile matter in the coals. 
Organic analyses of the resulting extracts have included separations 
into pentane, methylene chloride and methanol soluble fractions by 
short column chromatography, 200 MHz proton NMR, IR spec- 
troscopy and capillary gas chromatography. Proximate and ultimate 
analyses indicated that supercritical water extracts the volatile, hy- 
drogen-rich fraction of the coal. Organic analyses show that the ex- 
tract is highly polar in nature with significant quantities of phenols 
and long-chain aliphatic fatty acids. 11 refs., 5 figs., 5 tabs. 


(DOE/FE/60181—188) In-mine variation and its 
effect on coal gasification. Ross, S.F.; Kleesattel, D.R. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). Apr 1986. Contract FC21-83FE60181. 8p. 
(CONF-860911—2). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86008932. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

Four different lithologic layers have been identified in the 
Freedom Mine (Mercer County, North Dakota) which supplies the 
lignite for the Great Plains Gasification Associates plant in Beulah, 
North Dakota. The layers ere identified on the basis of readily ob- 
servable megascopic characteristics including luster, fracture char- 
acteristics and the presence of clay and silt zones. Lignite sampled 
from each of the four layers has been pyrolyzed in a bench scale 
reactor system designed to simulate production of gas liquor con- 
densate from the pyrolysis zone of an actual gasifier. The yields of 
water-soluble organic effluents from each of the layers were found 
to differ significantly, particularly the yields of phenol, cresol and 
catechol. The ultimate analyses of these layers are virtually identi- 
cal, but the actual chemistry, as evidenced by the pyrolysis results 
and the TOSCO Material Balance Assays, is very different from 
layer to layer. These differences could result in substantial changes 
in wastewater composition and operability of a tar/water separator 
in an actual gasification plant when coal from different layers is ga- 
sified. Petrographic analysis reflects, to an extent, the structural 
chemistry of the coal because the macerals generally derive from 
different kinds of plant constituents, and these original plant con- 
stituents in turn have different structures. Therefore, petrography 
should be a useful predictor of some pyrolyzate yields. Reasonably 
steady operation of wastewater treatment plants and tar/water sep- 
arators depend on having reasonably steady wastewater composi- 
tion and tar production, or at least the ability to predict these in 
advance. In order to achieve this, it. is important to characterize the 
pyrolysis behavior of the coal layers to provide for blending or 
preferential mining and selective utilization. 
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42452 (DOE/FE/60181—189) Catalyzed steam gasifica- 
tion of low-rank coals to produce hydrogen. Sears, R.E.; 
Timpe, R.C.; Galegher, S.J.; Willson, W.G. (North Dakota 
Univ., Grand Forks (USA). ’ Energy Research Center). 

1986. "Contract FC21-83FE60181. 12p. (CONF-80091 1). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE86008933. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA a? ee 1986). 

Advanced coal gasification technologies using low-rank coal 
is a promising alternative for meeting future demand for hydrogen. 
Steam gasification tests conducted at temperatures between 700° 
and 800°C and atmospheric pressure resulted in product gas com- 
positions matching those predicted by thermodynamic equilibrium 
calculations, 63-65 mol% hydrogen and less than 1 mol% methane. 
Steam gasification tests with four low-rank coals and a single bitu- 
minous coal were performed in a laboratory-scale thermogravime- 
tric analyzer (TGA) at temperatures of 700°, 750°, and 800°C to 
evaluate process kinetics with and without catalyst addition. Cata- 
lysts screened included K2COs, NasCOs, trona, nahcolite, sunflower 
hull ash, and recycled lignite ash. Uncatalyzed lignites and a subbi- 
tuminous coal were found to be eight to ten times more reactive 
with steam at 700° to 800°C than an Illinois bituminous coal. This 
relationship, within this narrow temperature range, is important as 
this is the range that thermodynamically favors the production of 
hydrogen from steam gasification at atmospheric pressure. The re- 
activity of the uncatalyzed coals increased 3 to 4 times with an in- 
crease in steam gasification temperature from 700° to 800°C. For 
the catalyzed coals during steam gasification: Reactivity increased 
approximately 2 times over the 700° to 800°C temperature range 
for low-rank coals catalyzed with potassium carbonate. Sodium car- 
bonate was found to be as effective a catalyst as potassium carbon- 
ate for the steam gasification of low-rank coal chars on a mass load- 
ing basis; and naturally occurring mineral sources of sodium car- 
bonates/bicarbonates, trona and nahcolite, are as effective in cata- 
lyzing low-rank coal steam gasification as the pure carbonates. 18 
refs., 6 figs., 2 tabs. 


42453 (DOE/LC/10886—2048) Coupled thermo-mechani- 
cal and poro-mechanical response evaluations associated with 
underground coal conversion. Final report, June 1982-Decem- 
ber 1985. Advani, S.H.; Lee, J.K.; Min, O.K.; Chen, S.M.; 
Tseng, Y.P.; El Rafei, Al; Aboustit, B.L.; Chen, K.S.; Kita- 
mura, “ So, ies “(Ohio State Univ., "Columbus (USA). 
Dept. f’ Engineerin ig Mechanics). A r 1986. Contract 
AS20-82LC1 86. 198. NTIS, PC A09/MF A01; GPO 
Dep. File Number D 6001092. 

Research investigations on hygrothermomechanical response 
modeling associated with underground coal conversion processes 
are reported. In particular, stress mediated cavity shapes and sub- 
sidence profiles for several field experiments are evaluated from the 


pabilities and field applications. On the basis of the conducted 
thermo-elastic, thermo-elastoplastic, thermal consolidation, cavity 
spalling model, and parametric sensitivity simulations, criteria relat- 
ed to UCC site selection, cavity roof, and subsidence response pre- 
diction are identified and discussed. 15 refs., 11 figs. 


42454 (DOE/PC/60046—8) Enhanced coal liquefaction 


report, October 1, 1983-September 31, 

en, W.Y. (Gulf South Research Inst., New Orleans, LA 
(USA). 1985. Contract AC22-83PC60046. 110p. NTIS, PC 
A06/MF A01; GPO Dep. File Number DE86013017. 

The objective was to explore the potential of coal liquefac- 
tion in low molecular weight nitrogen-containing solvents under 
mild conditions. During the first year of the study, the extremely 
efficient solvent power of primary aliphatic amines was discovered. 
For example, complete dissolution of North Dakota lignite in butyl- 
amine was achieved at about 270°C. Because chemistry and kinetics 
were found to govern the mechanism, supercritical solvent condi- 
tions were not required to gain high conversion. It was also con- 
cluded that primary aliphatic amines are better solvents than com- 
monly used tetralin and nitrogen heterocycles in terms of coal cou- 
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version, reaction severity, product distillability and total gas yield. 
The focus of the second year centered around liquefaction chemis- 
try and solvent consumption. The addition of hydrogen and/or te- 
tralin to the solvent system enhanced liquefaction rate and conver- 
sion, which led to the refutation of the widely-speculated hypothe- 
sis that nucleophilic attack of amine on esters in coal is the rate 
controlling reaction. In addition to ammonolysis, the evidence of 
ether cleavage, hydrogenolysis, hydrolysis and carbonyl reduction 
are discussed in detail in Section V. In the solvent consumption 
study it was demonstrated that, by proper adjustment of solvent 
residence time and solvent composition, amine consumption could 
be greatly reduced. The solvent loss in a batch mode was impracti- 
cally high. However, our kinetic data suggested that the solvent 
residence time was much longer than required under optimal condi- 
tions (10* times, based on an Exxon patent related to liquefaction in 
tetrahydroquinoline). Further, it was observed that amine consump- 
tion in a multi-component system was much lower than in the pure 
amine system. These discoveries led to the conclusion that a contin- 
uous flow system rich in coal-derived products (particularly the 
amines) as recycle solvent would be preferable for future work. 75 
refs. 


42455 (DOE/PC/60053—T6) Socio-economic, 

soon ieneaneamaneahahaediaminoriemiiatens, 
Snetian plank allies, Haak. Waceasaiatien the tuemaeate. 
tion network for a coal plant. Final report. Espo- 
- P.R. (West Virginia Univ., Morgantown (USA). Dept. 

ing). Jun 1986. Contract FG22- 
SSPCousS lllp. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number D! 6012226. 

Costs associated with the coal liquefaction process are rela- 
tively fixed in nature and the system utilized cannot be readily and 
safely modified to effectively reduce the cost of the product. 
Therefore, if the cost of the coal liquefaction products is to be re- 
duced in order to make it more competitive, the transportation sys- 
tems involved need to be made more effective and efficient. Mine 
mouth costs for coal are relatively low, leaving the transportation 
of the coal from the source to the plant as the major variable to 
optimize in order to increase the cost effectiveness of coal liquefac- 
tion. Coal arrives at consuming centers via various methods de- 
pending on the location of the mine and destination point. Present- 
ly, rail, barge, truck, and coal slurry pipelines are the transportation 
modes available to move coal from one place to another. The crite- 
ria used for selecting a particular coal hauler will differ from case 
to case but some similarities exist. Each of these modes of transpor- 
tation are influenced by governmental rules and regulations which 
have effects on the cost of transportation and the capacity of the 

systems. Therefore, in order to optimize the distance 


transportation 
from a coal source that a liquefaction plant can be located and still 


expensive alternative for delivery to the plant. The legal and insti- 
tutional constrains are included in an economic model that is de- 
signed to aid in the selection of potential sites for coal liquefaction 
ee Se eee 
siting in Appalachia, but its can be applied in similar 
siting problems elsewhere. 5 refs., 12 figs., 10 tabs. 


42456 aan subsid- 
ence, transportation and legal ramifications of potential coal 
liquefaction sitings. Quarterly report, July 1-September 
30, 1984. Rose, A.Z. (West Virginia ne Univ, Morgantown 
(USA). Dept. of Mineral Resource Economics). 1986. Con- 
tract FG22-83PC60053. 162p. NTIS, PC A08/MF AO; 1; 

GPO Dep. File Number DE86013938. 

The purpose of this study is two-fold. First, it is a detailed 
analysis of the socioeconomic impacts of constructing and operat- 
ing coal liquefaction facilities in West Virginia. Second, the study 
develops new research methods applicable to other synfuel technol- 
ogies or large scale energy development in general. Most current 
assessments of the viability of synfuels plants are too narrowly fo- 
cused. This is especially true in terms of the time dimensions, since 
the key date for requiring viability is now around 1995. But the go- 
ahead decision cannot wait until then given the long lead-time re- 
quirements involved. There is also agreement that the full “social 
cost” of imported oil should include a “security” premium. Some 
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analysts claim these “external” costs justify large scale synfuels pro- 
duction right now. Most break-even analyses also omit many of the 
broader social benefits of synfuels plants. For example, domestic 
production of energy creates jobs at home rather than abroad, and 
not just in terms of direct employment, but also in terms of coal, 
transportation, machinery through successive rounds of demands 
for inputs. Even if synfuels pass the test of economic viability, they 
must also pass the test of “regional acceptability.” West Virginia is 
an ideal study site. Given the region's coal resources, labor surplus 
and proximity to customers it appears to be a prime location for 
synfuels facilities. It also is a depressed area and synfuel develop- 
ment offers a strong potential boost to the regional economy. Rela- 
tive positive gains may be greatest in an area such as this and 
energy development may be seen as serving the two useful pur- 
poses of energy self-sufficiency and countercyclical fiscal policy. 


(DOE/PC/60793—5) ee of the stabilization 
of coal liquids. Quarterly report of progress V, August 7-No- 
vember 6, 1984, Davies, G. OC Gualonaes Univ., Boston, 
MA (USA), t. of Chemistry). 1984. Contract FG22- 
83PC60793. 4p. S, PC A02/MF A01; GPO Dep. File 
Number DE8 508. 

Investigations were continued on the effects of known 
sulfur-containing compounds on the rates of dioxygen uptake by a 
coal-derived middle distillate in the presence of additives which are 
known to eliminate viscosity and gum formation and retard oxida- 
tion of stored coal liquids. Thiophenol sharply increases dioxygen 
uptake and one additive examined eliminates this effect when its 
concentration in the fuel mixture is increased. Studies were also 
continued on the blending compatibility of this middle distillate 
with conventional petroleum fuels. Conditions are established for 
blending with a No. 2 Fuel Oil. 


42458 (DOE/PC/60793—6) Studies of the stabilization 
of coal liquids. Quarterly report of progress VI, November 7, 
1984-February 6, 1985, Davies, G. (Northeastern Univ., 
Boston, MA (USA). t. of Chemistry). 1985. Contract 
FG22-83PC60793. 5p. S, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86012891. 

It is well known that copper metal and copper(I) salts cata- 
lyze the oxidation of coal-derived distillates and the formation of 
pentane insoluble gums. We now report that the presence of 10 to 
15% w/w cyclohexanol in such fuels eliminates visible gum forma- 
tion in the presence of copper metal for at least 8 weeks at 50°C 
under simulated storage conditions) in air. We previous- 
ly reported that 0.15% w/w of the chelating agent benzyl benzoy]- 
hydrazine, I, minimizes the rate of dioxygen uptake by a raw, coal- 
derived middle distillate containing 10% w/w cyclohexanol (which 
eliminates viscosity increase and gum formation) at room tempera- 
ture. It is felt that metal-I-catalyst complexes are formed, effective- 
ly deactivating catalysts present in the fuel. Since a high relative 
sulfur content is observed in gums precipitated from distillates con- 
taining added I, it is concluded that sulfur-containing compounds 
are catalytic for fuel oxidation. We have begun to explore the use 
of cyclohexanol as a blending agent for this same middle distillate 
with No. 6 fuel oil. No precipitates are observed on mixing any 
composition containing 15% cyclohexanol. However, on aging ina 
headspace system at 50°C with air, precipitates are formed in pro- 
portion to the weight percentage of fuel oil, and ir examination 
confirms that the precipitates are fuel oil, not middle distillate, com- 
ponents. 


42459 (DOE/PC/80009—T11) 30 research in 
coal liquefaction infratechnology and generic technology de- 
velopment. Sendlein, L.V.A. (Kentucky Univ., song a 
(USA). Inst. for Mining and Minerals Research). 1986 

tract FC22-85PC80009. 58p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number D 6012586. 

Progress reports are presented for the following tasks: (1) 
biologically improved coal structure for better liquefaction of coal; 
(2) co-processing of coal with heavy oil and petroleum residuals; 
(3) liquefaction research in pyrolysis, catalysis and coal dissolution; 
(4) integrated coal liquefaction/c ; (5) basic process/ 
resource evaluation task; and (6) technology assessment and fore- 
casting. 
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42460 (OE/PC/80507—T3) Catalytic coal 
identification of active sites. Reporting lod: 15-July 
14, 1986. Falconer, J.L.; Lauderback, L.L. (Colorado Univ., 
Boulder (USA)). 14 Jul 1986. Contract FG22-85PC80507. 
7p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012951. 

This research uses transient isotope tracing, at steady-state 
reaction conditions, in combination with surface analysis techniques 
(secondary ion mass spectrometry (SIMS) and x-ray photoelectron 
spectroscopy (XPS). Carbon dioxide gasification of carbon blacks 
and coal char will be used initially, since this appears to be rate- 
determining during steam gasification; steam gasification will be 
used in later experiments. In a typical isotope tracing experiment, 
12CO, flow over a carbon-catalyst mixture will be quickly replaced 
by "CO, at the same pressure and flow rate. The changes in the 
concentrations of '*CO and “°CO products, and in the *CO, and 
13CO, concentrations, as a function of time, will be measured with 
a computer-controlled mass spectrometer. The use of isotope tran- 
sients allows the concentration of active catalytic sites to be meas- 
ured directly at reaction conditions and it allows the rate constant 
to be measured. Isotope tracing will be carried out as a function of 
reaction temperature, catalyst loading, catalyst type and carbon 
conversion. Surface analysis techniques will be used to determine 
the active forms of the catalysts. Model studies of catalyst-carbon 
interactions will also be carried out with SIMS in order to deter- 
mine the form of surface species. the combination of isotope tracing 
and surface analysis will elucidate the details of the reaction mecha- 
nism. This insight into the mechanism of coal gasification will help 
in improving process kinetics for gasification. 1 fig. 


42461 ere Coproduction of peaking a 
in IGCC power plants: process-screening study. 

report. Shenoy, T.A.; Sellen, J.; O’Brien, V.J. (Air Prod. 
ucts and Chemicals, Inc., Allentown, PA (USA)). Jul 1986. 
283p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920396. 

This study evaluated and compared various options for proc- 
essing a portion of the medium BTU gas (MBG) produced in a coal 
gasification combined cycle (GCC) power plant to produce a fuel 
which might be suitable for peaking or intermediate load use. Two 
alternate objectives were investigated in separate phases of the 
study. The first phase examined options for processing and storing 
a fuel which could be withdrawn and used in absorbing daily load 
swings ir power generation demand. The second phase investigated 
options for meeting the seasonal peaks in gas demand of a joint 
gas/electric utility by converting a portion of the MBG to substi- 
tute natural gas (SNG) during the months of peak gas demand. For 
each phase, process designs and cost estimates were completed for 
several cases, based on both Texaco and BGC-Lurgi Slagging Gas- 
ification Technology. For the purposes of this screening study, it 
was assumed that the peaking fuel production facilities are incre- 
mental to the base GCC plant. The costs to produce and store the 
peaking fuel, excluding the cost of the MBG feed, were calculated 
by the revenue requirement method. Various sensitivities were eval- 
uated on case assumptions, including a sensitivity to MBG feed 
value. For daily- peaking use, the co-production of methanol and 
electricity by the “once-through” scheme (as studied in EPRI 
Report AP-2212) proved the most attractive option. Other opti 
which produced gaseous fuels (hydrogen or SNG) for on-site stor- 
age were at least 30% more costly. Storage of SNG in an existing 
natural gas pipeline system was at least 10% higher, excluding pipe- 
line charges. For seasonal SNG production there was little differ- 
ence between the options studied, within the accuracy of the esti- 
mates. 13 refs., 72 tabs. 


42462 (LBL—21410) Steam gasification of carbonaceous 
mixture 


i, G.A.; Heinemann, 
(Lawrence Berkeley Lab., "CA (ORAS) Apr 1986. Contract 
ACO03-76SF00098. fip. (CONF- 860911—9). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86011560. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

We have recently reported that several mixtures of a transi- 
tion metal oxide with potassium hydroxide are excellent catalysts 
for the gasification of graphite with steam. (J. Carrazza, W.T. Hein- 
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emann and G.A. Somorjai, J. Catal. 96, 234). These catalysts are 
active at temperatures much lower than the alkaline and alkaline- 
earth salts and they deactivate more slowly than nickel and iron. In 
this previous publication it was shown tnat there is a synergistic 
effect between the transition metal and potassium. This paper sum- 
marizes recent results in the study of this type of catalyst. We have 
focused on the use of mixtures of potassium hydroxide and nickel 
oxide, since they showed the highest activity of all the systems pre- 
viously studied. A kinetic study of the gasification of several chars 
and the dependence of the ratio of potassium to nickel on the rate 
of graphite gasification are presented. Also the interaction between 
nickel and potassium is studied using X-ray Photoelectron Spectros- 
copy (DPS). 12 refs., 4 figs., 1 tab. 


42463 pe oman Impact of the chemical con- 
stituents of h ter feed on catalyst activity. Stohl, 
F.V.; Stephens, H.P. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. Tp. (CONF- 
860911—5). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009279. 

From 192. American Chemical Society national meeting; 
ae = USA (7 Sep 1986). 

this paper impacts on catalyst activity of four differ- 

ent éimnn classes of compounds found in hydrotreater feeds are 
presented. These chemical classes included the aliphatic hydrocar- 
bons, neutral polycyclic aromatic compounds (PAC), nitrogen po- 
lycyclic aromatic compounds (N-PAC) and hydroxy polycyclic ar- 
omatic hydrocarbons (HPAH). Separation of a light hydrotreater 
process stream into four chemical classes has shown that about half 
of the stream is composed of aliphatic hydrocarbons. There are also 
small amounts of N-PAC and HPAH fractions. Hydrotreating each 
of these four fractions and the whole process stream with catalyst 
has shown that all four fractions cause deactivation. The greatest 
deactivation is due to the N-PAC fraction, although the HPAH 
fraction also yields greater deactivation than the whole process 
stream. The deactivation is caused primarily by active site poison- 
ing, with a lesser amount due to a decrease in effective diffusivity. 
9 refs., 1 fig., 3 tabs. 


42484 oe Two-stage coal liquefaction 
without gas-phase hydrogen. Stephens, H.P. (Sandia National 
Labs., Albuquerque, NM (USA). 1986. Contract AC04- 
76DP00789. 8p. (CONF-860911—4). = PC A02/MF 
A01; GPO Dep. File Number DE8600928 
From 192. American Chemical cae national meeting; 

Aa COSA Se SS 
its of the experiments presented in this paper clearly 
cnnciinantecarhaniamaidedaaasmetinas e 
high-pressure purified hydrogen feed gas. This suggests that sub- 
stantial economic improvements in direct coal liquefaction can be 
achieved. Figure 2 shows a schematic flow diagram for a two-stage 
ee proposed on the basis of these results. Notable 
teii> Gitte: Git tnd ealtied erontits taunt wk ©) 
aes of high-pressure purified hydrogen for solvent produc- 
tion; (2) use of low temperature in the solvent production reactor; 
(3) elimination of gas-phase hydrogen and high pressures in the 
thermal liquefaction reactor; and (4) selective recycle of solvent 
components a, PAH’s). Use of this process would eliminate 
the requirements for a separate WGS reactor and gas separation 
units for hydrogen production, and high pressure equipment for sol- 
count for approximately half of the estimated $1.5 billion capital in- 
vestment of a 50,000 barrel/day plant, this process would result in 
substantial savings in capital costs. Operating costs such as those for 
eee eee 

» 1 tab. 


Refining coal liquids: Where we stand. Sullivan, 

RF: Frumkin, H.A. (Chevron Research Co., P.O. Box 

1627, Richmond, CA). American Chemical Society, Division 

of Gas and Fuel Chemistry, Preprints; 31: No. 2, 325-339%Apr 
1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 


ae NY, USA (13 Apr 1986). 

ive studies sponsored by the US- oe of 
duane caeadine iaan india (bituminous, sub-bitumi- 

nous, lignite) and several direct coal-liquefaction processes (SRC-II, 
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H-Coal, EDS, ITSL) were catalytically hydroprocessed in pilot 
plant tests. The results show that these syncrudes can be refined to 
transportation fuels (diesel, jet fuel, gasoline) using commercial pe- 
troleum hydroprocessing technology. Key factors that determine 
how easy or difficult a particular syncrude is to refine are boiling 
range (endpoint), hydrogen content, and heteroatom content. This 
paper reviews experimental results, discusses alternative refining 
routes, compares projected costs for these routes with different 
feeds, and identifies areas in which further research is needed. 


42466 Overview of progress in surface coal gasification. 
eed Chate, M.R. (Mor ee ee et a 
gy Cen ter, WV). Energy Ts (Washington, D.C.); 13 
1392-1400(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

During the last 15 years, coal gasification technology has 
made great strides in the US synthetic fuels i . The commer- 
cial interest to exploit the flexibility of the gasification technology 
to a variety of end-use markets is quite encouraging. The technical 
success of the Great Plains, Cool Water, KILNGAS, and KRW 
projects created a great confidence in the user markets, and also, 
started a new thrust to make the technology economically more at- 
tractive. A brief technical summary of some of the projects along 
with a role and future of gasification technology in US is presented 
in the paper. 2 figures. 


Ruether, JA’ Torkes, T-M. (Dept, of Energy, I 

er, oO t. oO 

PA). Energy Tech (Wedtingion, Dee Pitburg, 
1418(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The US Department of Energy is carrying out a program of 
research and development to establish the capability to 
synthetic liquid fuels from coal. According to the National Energy 
Policy Plan IV, the Assistant Secretary of Fossil Energy is charged 
with carrying out a program to foster an adequate supply of energy 
at reasonable cost through innovative, long-term R & D. The 
payoff for this kind of research is potentially high if the country 
should need the capability on short notice. However, the research 
is also high risk in terms of the expectation of process for synthetic 
fuels to turn a profit for a private sector company. As the date 
when commercial quantities of synfuels will be needed has retreat- 
ed before lower real prices of petroleum, the US DOE program for 
coal liquefaction has evolved to give increasing support to longer 
range, more exploratory technologies, rather than those nearly de- 
veloped to the point where commercialization is possible. Experi- 
mental work and analysis are supported in the private sector, at 
not-for-profit institutions and National Laboratories, at universities, 
and at the Pittsburgh Energy Technology Center. The work per- 
formed is grouped in three areas: Direct Liquefaction, Indirect Liq- 
uefaction and Support Studies/ Engineering Evaluations. 5 refer- 
ences 3 figures, 5 tables. 


Simplified IGOC, Corman, J.C. (General Electric 


Co., Schenectady, NY). —_. echnology (Washington, 
D.C.); 13: 78-88(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Nas ee eee 
offer the opportunity to burn coal in an environmentally sound 
manner at a competitive cost of output energy. Simplified IGCC 


permit utilization of the product coal gas in a gas turbine. A tech- 
nology program is under way to evaluate the system characteristics 
of this concept and to develop the required components. An experi- 
mental activity has demonstrated the compatibility of the gas tur- 
bine with this coal gas fuel. 6 references, 10 figures, 1 table. 





01 COAL AND COAL PRODUCTS 
0104 Processing 


42469 Technological applications of Moessbauer spectros- 
copy. Montano, P.A. (Argonne National Lab., IL, USA). 
Hyperfine Interactions; 27: No. 1-4, 147-159(Feb 1986). 
(CONF-8509193—). 

From International conference on applications of the Moss- 
bauer ; Leuven, Belgium (16 1985). 

Caden given aan pes RT applications 
of Moessbauer spectroscopy. One of the most desirable futures of 
the Moessbauer effect is the feasibility of performing in situ meas- 
urements. Such measurements are extremely important especially in 
the upgrading of coal derived liquids. Such applications have been 
very successful in understanding the role of iron sulfides stoichio- 
metries in direct coal liquefaction. The use of in situ techniques is 
invaluable in the investigation of the metal support interaction and 
their relation to carburization processes in Fischer-Tropsch reac- 
tions. Emphasis is placed in the use of a multiple technique ap- 
proach to elucidate scientific problems of industrial importance. 


42470 Effect of caustic and microwave treatment on clay 
minerals associated with coal. Richardson, C.K.; Markus- 
zewski, R.; Durham, K.S.; Bluhm, D.D. (Iowa State Univ., 
Ames, IA 50011). pp 513-527 of Mineral matter and ash in 
coal. Vorres, K.S. Washington, DC; American Chemical 
Society (1986). 

Clay minerals typical of those occurring in coal (kaolinite, 
illite, and montmorillonite) were treated with 30 or 50% aqueous 
NaOH at room temperature for varying periods of time and then 
were either heated in a drying oven at 105°C or irradiated in a 
microwave unit for up to 3 minutes. The products were later 
washed with water or with 10% HCl. These experiments were per- 
formed to test and evaluate a chemical coal cleaning process based 
on reacting coal with aqueous NaOH, irradiating with microwave 
energy, and washing with acid to reduce the sulfur and ash content. 
X-ray diffraction analyses showed that no new reaction products 
were formed when these clay mineral were treated with NaOH so- 
lutions at room temperature. Heating in a drying oven at 105°C 
formed hydroxysodalite from kaolinite and a zeolite-like mineral 
from montmorillonite. Samples irradiated in the microwave unit un- 
derwent the greatest changes. 


42471 Use of glass for modeling the deposition of coal 
ash in hot cyclones. Mason, D.M.; Rehmat, A.; Tsao, K.C. 
(Inst. of Gas Tech., Chicago, IL 60616). pp 320-324 of Min- 
eral matier and ash in coal. Vorres, K.S. Washington, DC; 
American Chemical Society (1986). 

Tests have been conducted in a laboratory hot cyclone to 
obtain an estimate of the temperature below which spherical glass 
particles do not form a firmly attached deposit. A temperature of 
800° to 850°C, corresponding to a viscosity between 6.3 x 10° and 
2.9 x 10° poises, as calculated from the composition of the glass, 
was found. The authors take this viscosity to be approximately that 
of coal ash above which particles will not deposit in cyclones of 
fluidized-bed coal gasifiers. 


42472 Mineral matter catalysis of coal conversion. Pa- 
drick, T.D.; Granoff, B. (Sandia National Lab., Albuquer- 
que, NM 87185). pp 410-415 of Mineral matter and ash in 
coal. Vorres, K.S. Washington, DC; American Chemical 
Society (1986). Contract AC04-76DP00789. 

Since the 1920s, a variety of studies have investigated the ef- 
fects of mineral matter on coal conversion processes. This interest 
accelerated greatly about 10 years ago. The authors have followed 
the development of this field from those investigations that 
screened the effects of various mineral types on coal conversion 
processes to those investigations that studied the detailed mecha- 
nism of a specific mineral on either coal gasification or coal lique- 
faction. As an outgrowth of this field of study, the authors have 
witnessed the development of both catalytic coal gasification and 
slurry phase catalytic coal liquefactions. The authors review the 
field of mineral matter effects on coal processing and discuss the 
impact on the coal conversion industry. 


42473 Iron sulfide catalysis in coal liquefaction. Mon- 
tano, P.A.; Lee, Y.C.; Yeye-Odu, A.; Chien, C.H. (West 
Virginia Univ., Morgantown, WV 26506-6023). pp 416-429 
of Mineral matter and ash in coal. Vorres, K.S. Washington, 
DC; American Chemical Society (1986). 
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A diverse number of techniques has been employed to char- 
acterize the iron sulfides under coal liquefaction conditions. It is ob- 
served that the stoichiometry of the iron sulfides is determined by 
the H2S partial pressure and that greater activity is observed when 
the surface is rich in vacancies. All the iron sulfides show great af- 
finity toward oxygen-containing compounds. This activity was 
demonstrated both with low rank coals as well as model com- 
pounds. It is proposed that pyrrhotites can act as catalysts for the 
cleavage of oxygen bonds in coal. 


42474 Process for electrochemically gasifying coal. Botts, 
T.E.; Powell, J.R. (to Dept. of Energy). US Patent Applica- 
tion 6-791,236. 25 Oct 1985. 38p. Contract ACO02- 
76CH00016. DE86013751 NTIS, PC A03/MF AOI. File 
Number DE86013751. 

A process is claimed for electrochemically gasifying coal by 
establishing a flowing stream of coal particulate slurry, electrolyte 
and electrode members through a transverse magnetic field that has 
sufficient strength to polarize the electrode members, thereby caus- 
ing them to operate in combination with the electrolyte to electro- 
chemically reduce the coal particulate in the slurry. Such electro- 
chemical reduction of the coal produces hydrogen and carbon diox- 
ide at opposite ends of the polarized electrode members. Gas col- 
lection means are operated in conjunction with the process to col- 
lect the evolved gases as they rise from the slurry and electrolyte 
solution. 7 figs. 


42475 Direct use of methane in coal liquefaction. Sun- 
daram, M.S.; Steinberg, M. (to Dept. of Energy). US Patent 
—— 6-746,471. 19 Jun 1985. 1lp. Contract AC02- 
76CH00016. DE86013732 NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86013732. 

This invention relates to a process for converting solid car- 
bonaceous material, such as coal, to liquid and gaseous hydrocar- 
bons utilizing methane, generally at a residence time of about 20 to 
120 minutes at a temperature of 250 to 750°C, preferably 350 to 
450°C, pressurized up to 6000 psi, and preferably in the 1000 to 
2500 psi range, preferably directly utilizing methane 50 to 100% by 
volume in a mix of methane and hydrogen. A hydrogen donor sol- 
vent or liquid vehicle such as tetralin, tetrahydroquinoline, piperi- 
dine, and pyrolidine may be used in a slurry mix where the solvent 
feed is 0 to 100% by weight of the coal or carbonaceous feed. Car- 
bonaceous feed material can either be natural, such as coal, wood, 
oil shale, petroleum, tar sands, etc., or man-made residual oils, tars, 
and heavy hydrocarbon residues from other processing systems. 1 
fig. 


42476 Low temperature aqueous desulfurization of coal. 
Slegeir, W.A.; Healy, F.E.; Sapienza, R.S. (to Dept. of 
Energy). US Patent Application 6-724,431. 18 Apr 1985. 8p. 
Contract AC02-76CH00016. DE86013806 NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86013806. 

This invention describes a chemical process for desulfurizing 
coal, especially adaptable to the treatment of coal-water slurries, at 
temperatures as low as ambient, comprising treating the coal with 
aqueous titanous chloride whereby hydrogen sulfide is liberated and 
the desulfurized coal is separated with the conversion of titanous 
chloride to titanium oxides. 


0105 By-products 


REFER ALSO TO CITATION(S) 3779, 3812 


42477 (AD-A—166942/3/XAB) Characterization of gra- 
phitization in coal-tar and petroleum pitches. Master's thesis. 
Karika, J.C. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). Aug 1985. 161p. NTIS, PC A08/MF 
AOl. 


This study investigated the effects of heat-treatment temper- 
ature and residence time on graphitization of coal-tar pitch and pe- 
troleum pitch used in carbon/carbon composites. Samples were 
heat-treated at various temperatures (550 C to 2550 C) and two dif- 
ferent residence times of 15 minutes and 30 minutes. They were ex- 
amined using x-ray diffraction (XRD), scanning electron 
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microscopy(SEM), laser Raman microprobe analysis (LRMA), and 
electron energy-loss spectroscopy (EELS). In addition, a unidirec- 
tional carbon/carbon composite was examined using LRMA. A 
graphitization index was established using XRD, and degree of gra- 
phitization was determined using LRMA. All four techniques 
showed changes in the pitch materials as a result of processing pa- 
rameters. With i increasing heat-treatment temperature (HTT) XRD 
showed a decrease in d-spacing indicative of tighter planar packing, 
a narrowing of peak breadth indicative of an increase in crystalline 
size, and an increase in peak intensity. This corresponds to an in- 
crease in degree of graphitization with increasing HTT. SEM 
showed establishment of morphologies representative of two- and 
then three-dimensional ordering in the pitch samples with increas- 
ing HRR indicating the progression of graphitization. LRMA 
showed an increase in the 1575/cm peak intensity and a narrowing 
of the peak while the 1355/cm peak decreased with increasing tem- 
perature and residence time, indicating increasing degree of graphi- 
tization. EELS showed a change in spectra from one characteristic 
of graphitized carbon as heat-treatment increased. 


42478 (CONF-860271—, pp 100-110) Coal tar process- 
ing. Spaite, P.W. (Paul W. Spaite Co., Cincinnati, OH). Feb 
1986. NTIS, PC A10/MF AO1. File ‘Number DE86006602. 
From Department of Energy new fuel forms workshop; 
Washi DC, USA (25 Feb 1986). 
is report discusses the industrial activities associated with 
production of fuels, chemicals, and pitch products from coal tar. 
The general history of coal tar processing is discussed briefly and 
trends in practices in the US are considered. Thirty-four companies 
concerned with some aspect of tar processing are identified and the 
products they manufacture are analyzed from the standpoint of pos- 
sible impacts of increased tar availability. Analysis of the history 
and present status of the production chemicals from coal is compli- 
cated by record keeping that does not distinguish between chemi- 
cals from coal and chemicals from petroleum. It is possible, howev- 
er, to trace the history of some of the principal coal tar chemicals 
that have enjoyed commercial acceptance. Available information 
suggests that the present importance of those now produced from 
coal tar, as opposed to those produced from petroleum, is very lim- 
ited. Coal-derived materials that were used widely in past years in 
dyes, pharmaceuticals, and insecticides are still produced, in some 
unknown amount from coal, but have been largely replaced by the 
same chemicals produced from petroleum. At present an estimated 
85% of the coal tar produced is used in the manufacture of bulk 
products. 1 fig., 4 tabs. 


0106 Properties 


REFER ALSO TO CITATION(S) 3699, 3700, 3753, 3765, 3773, 3775, 5051 


42479 (CONF-860271—, pp 26-34) Review of coal chem- 
istry and technologies. Meserole, F.B.; Bombaugh, K.J.; 
Ellis, P.F.; Ottmers, D.M. Jr. (Radian Corp., Austin, TX). 
Feb 1986. NTIS, PC A10/MF AOl. File Number 
DE86006602. 

From Department of Energy new fuel forms workshop; 
"ace DC, USA (25 Feb 1986). 

summarizes a recent study of coal chemistry and 

analytical pt th that might suggest ways to beneficially alter 
coal. The emphasis was on identifying mild conditions that could 
take advantage of specific coal properties and compositions to yield 
more attractive fuel forms. Several treatment concepts are present- 
ed, some of which are presently being researched and others that 
might be considered for future studies. The areas covered include 
solvent extraction, micronization, chemical and biological desu!furi- 
zation, alkylation, chemical depolymerization and wet oxidation. 
Many of these processing approaches may be best applied to ac- 
complish only partial conversion of a coal or used in combination 
with other processes. 11 refs. 


42480 (CONF-860271—, pp 60-68) Oxidative coal solu- 
bilization. Schultz, J.G. Feb 1986. NTIS, PC A10/MF AO1. 
File Number DE86006602. 
From Department of Energy new fuel forms workshop; 
Wai BS » USA (25 Feb 1986). 
ive size reduction and solubilization of coal operates 


at atmospheric pressure and temperatures ranging from 25° to 
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100°C. Nitric acid or nitric oxide are used as oxidants alone, or in 
conjunction with air. In the process, coal is ground and slurried 
with water. Nitric acid is added to the pasty slurry with mixing and 
initial heating to reach the reaction temperature. Addition rates are 
then adjusted to control removal of heat and maintain specified 
temperatures without much further, if any, external heating. Wet 
product solids are dried and extracted with suitable solvents for the 
removal of ash. Metal contaminants soluble in the particular solvent 
used can be removed over ion exchange resins if necessary. Further 
processing of the resulting solutions or the soluble solids after sol- 
vent removal depends on the end use. Oxidatively solubilized prod- 
ucts comprise a wide spectrum as to molecular size and amount of 
carboxyl and nitro functionalities. They have been defined by ele- 
mental analysis, average molecular weight, number of carboxyl and 
nitro groups per molecular unit, structural features, and solubility. 
They show a substantially increased content of oxygen as well as 
nitrogen compared to the parent coals. Spectral data (13 C NMR, 
IR) provide information on structure, functionalities, and of particu- 
lar interest, aliphatic linkages. Structures, aliphatic as well as aro- 
matic, with an average of seven carboxyl and three nitro groups 
per molecular unit agree with this information. Preliminary screen screen- 
ing for utility suggests applications for solubilized coal products in 
many industrial areas. These include motor fuels, drilling muds, 
emulsifiers, surfactants, and intermediates in the 
preparation of engineering plastics. 2 figs., 5 tabs. 


42481 (DOE/FE/60181—183) Reactions of low-rank 
coals in supercritical methanol. Olson, E.S.; Swanson, M.L.; 
Olson, S.H.; Diehl, J.W. (North Dakota Univ., Grand Forks 
(USA). Energy Research Center). Mar 1986. Contract 
FC21-83FE60181. 8p. (CONF-860911—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86008931. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

Supercritical fluid extraction of coals has been investigated 
as a promising method for the production of liquid fuel products 
from coal under mild conditions. Studies with alcohols as the super- 
critical fluid have recently been reported (1, 2, 3, 4). Alcohols 
would be expected to exhibit greater solubility for polar organic 
molecules, because of hydrogen bonding or dipole attractive forces; 
they also provide the opportunity for chemical reactions during the 
extraction, because of the nucleophilicity of the alcohol oxygen and 
the tendency to act as a hydrogen donor. Alkylation reactions can 
also occur. Chen and coworkers have shown that sulfur 
were removed selectively in supercritical methanol and ethanol ex- 
tractions (4). This potentially useful application may involve reac- 
tion of the alcohol with some of the organosulfur moieties and pos- 
sibly pyrite in the coal. The exact mechanism of the sulfur removal 
reaction is unknown. Earlier workers used alcohols at very high 
temperatures (460 to 600°C) (5) or in combination with sodium hy- 
droxide (6). As a part of our study of the interaction of supercriti- 
cal solvents with low-rank coals, a series of extractions hm 
and subbituminous coals were performed with supercritical metha 
nol in a semicontinuous extraction These stadies were 
concerned with establishing yield and conversion data for several 
coals at various supercritical conditions. Not only can the solvation 
power of the solvent (which depends on the fluid density) be con- 
veniently controlled over a large range with changes in solvent 
pressure or temperature, but the rates of chemical reactions occur- 
ring in and with the solvent may also be controlled by the wide 
variation in viscosity and density which are obtained with supercri- 
tical fluids. 8 refs., 2 figs., 3 tabs. 


42482 (DOE/PC/60015—39) Separation and character- 
ization of coal derived components. Report period: 1 April 
1986-30 June 1986. Hurtubise, R.J.; Silver, H.F. (Wyoming 
Univ., Laramie (USA). Office of Univ. Research). 8 Jul 
1986. Contract AC22-83PC60015. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013016. 

The field-ionization mass spectral data for five nitrogen-com- 
pound fractions from oils and asphaltenes of F-45 have been ob- 
tained. The spectra revealed the complexity of the fractions; how- 
ever, these fractions had the large-ring polycyclic aromatic hydro- 
carbons removed which will make the interpretation of the field- 
ionization mass spectral data somewhat easier. Elemental analysis 
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data showed that nitrogen compounds were concentrated in the ni- 
trogen compound fractions. 5 figs., 3 tabs. 


; (Kentucky Univ., a (U 
1985. Contract FG22-83PC60785. 1llp. NTIS, PC 1O6/ME 
A01; 1; GPO Dep. File Number DE86005087. 

Organically bound oxygen is one of the most abundant ele- 
ments in coal. However, the amount and quality of data covering 
its abundance, mode of occurrence and processing behavior have 
been relatively limited. This study has addressed this problem and 
provides an evaluation of two conventional “oxygen-by-difference,” 
two pyrolysis and three fast neutron activation analysis methods 
(FNAA) for the determination of the organic oxygen contents of 
coals. Methods based on pyrolysis or FNAA of demineralized coal 
are clearly superior to the outdated and error-prone “oxygen-by- 
difference” calculations. Fast neutron activation analysis has also 
been employed to study the effects of coal drying on liquefaction 
behavior and evaluate derivatization techniques for the character- 
ization of oxygen functionality in coal. This document summarizes 
the research results obtained during the performance period of 
August 1, 1983 through October 31, 1985. The report is divided 
into three sections: (1) Comparison of Methods for the Determina- 
tion of Organic Oxygen in Coals by W.D. Ehmann, D.W. Koppen- 
aal, C.E. Hamrin, Jr., W.C. Jones, M.N. Prasad and W-Z Tian. (2) 
Effects of Coal Drying and Oxidation on Coal Structure and Lique- 
faction Behavior by C.E. Hamrin, Jr. and D.D. Randall. (3) Deter- 
mination of Oxygen Functionalities in Coal by Derivatization and 
Fast Neutron Activation Analysis by D.W. Koppenaal, W.C. Jones, 
W.D. Ehmann, M.N. Prasad and W-Z. Tian. 90 refs., 20 figs., 27 
tabs. 


42484 (DOE/PC/80911—T3) Linkages and aromatic 
clusters in a bituminous coal. ly technical progress 
report No. 3, March 1-May 31, 1986. Chung, K.E.; Gold- 
berg, I.B. (Rockwell International Corp., Thousand Oaks, 
CA (USA). Science Center). 1986. Contract FG22- 
85PC80911. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014029. 

The structural parameters of Ill-300 fractions are listed in 
Table 4. The molecular weight ranges from 620 to 2350. The aro- 
maticity ranges from 0.59 to 0.70, compared with 0.43 to 0.58 of 
similar fractions from a Wyoming subbituminous coal. There are 
2.3 to 6.9 aromatic clusters in average molecules of these fractions, 
as indicated by the number of aromatic clusters, N/sub cl/. These 
aromatic clusters are connected to each other by nonaromatic 
bonds, i.e., aliphatic or oxygen linkages. According to the hydroly- 
sis reactions of the solubilization process discussed previously, the 
remaining linkages are aliphatic ones. The cluster parameters, CS 
and CW, reveal large differences among the four fractions. The 
cluster size, CS, shows that BaS-HS is made of a mixture of single- 
ring and two-fused-ring aromatic clusters, BaS-HI and Bal-AS con- 
sist of mostly two-fused-ring aromatic clusters, and Bal-AI-PS con- 
sists of mostly three-fused-ring aromatic clusters. The cluster 
weights, CW, of these fractions increase as the cluster size in- 
creases. Three important observations may be made from the large 
differences in the cluster parameters among the fractions. First, the 
separation method to obtain these fractions is effective in apportion- 
ing the condensed product according to aromatic cluster size. 
Second, since it is unlikely that those clusters were altered during 
their preparation process, the feed coal itself must consist of the dif- 
ferent aromatic clusters characterized by the cluster parameters. 
Furthermore, these aromatic clusters seem to be linked to one an- 
other in an orderly manner. For example, aromatic clusters in BaS- 
HS are connected to, on the average, 4.1 other similar clusters as 
revealed by CS and N/sub cl/. In BaS-HI, two-fused-aromatic ring 
clusters are connected to, on the average, 3.3 other similar clusters. 
3 figs., 4 tabs. 


42485 Factors infl , minor, and trace ele- 
ment variations in U.S. coals. Lindahl, P.C.; ee R.B. 
(Chemical Tech. Div., Argonne National Lab., e, IL 
ae pp 61-69 of Mineral matter and ash in . Vorres, 

K.S. W: DC; American Chemical Society (1986). 


Contract W-31-109-ENG-38. 
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This general review of factors influencing major, minor, and 
trace element variations in U.S. coals provides an interpretation of 
coal inorganic elemental data found in the literature. Variations due 
to ash-related, rank-related, geochemical, and geological factors are 
discussed. 


42486 Reactions and transformations of coal mineral 
G.P.; Huggins, 
100-113 


matter at elevated temperatures. Hi 
F.E. (U.S. Steel Corp., Monroeville, PA 15146). 
of Mineral matter and ash in coal. Vorres, K.S 
DC; American Chemical Society (1986). 

An overview is presented of the reactions and transforma- 
tions of the inorganic constituents of coal at elevated temperatures. 
Following a brief review of the types of inorganic matter in East- 
ern and Western coals, reactions and transformations of mineral 
matter that are of importance of coal combustion are discussed. 
The importance of ash melting and the utilization of phase diagrams 
are emphasized in the discussion of slagging behavior and slag dep- 
osition. In the section on fouling deposits, emphasis is placed on the 
reactions of volatile alkalies that give rise to molten phases (alkali 
sulfates and alkali silicates). Finally, a very brief discussion of the 
role of mineral matter in other coal conversion processes (liquefac- 
tion, carbonization, gasification) is given. Throughout the chapter, 
the importance of modern analytical techniques (Mossbauer spec- 
troscopy, X-ray absorption spectroscopy, computer-controlled scan- 
ning electron microscopy) in the analysis of complex assemblages 
of minerals and mineral derivatives is stressed. 


42487 Mineral transformations during ashing of selected 
low-rank coals. Falcone, S.K.; Schobert, H.H. (Univ. of 
North Dakota, Univ. Station, Grand Forks, ND 58202). pp 
114-127 of Mineral matter and ash in coal. Vorres, K. 
Washington, DC; American Chemical Society (1986). 
Inorganic species are present within low-rank coals as ion- 
exchangeable cations, as coordination complexes, and as discrete 
minerals. Variations in the inorganic associations of cations affects 
their relative reactivity and the processes associated with the for- 
mation of high temperature minerals. Twelve coals representing the 
Northern Great Plains and Gulf Coast were ashed 125°C, 750°C, 
and 1000°C in an oxidizing atmosphere. Each sample was then ana- 
lyzed for its mineral composition by x-ray diffraction. In addition, 
model mixtures simulating raw coal mineralogies and organically- 
bound calcium and sodium were heated to 750°C and 1000°C for 
comparison to actual coal ashes. The processes responsible for most 
of the reactions identified were oxidation, dehydration, sulfur fixa- 
tion, solid-state interactions and vaporization. In addition, it was de- 
termined that organically-bound cations, specifically calcium and 
sodium, were more reactive than cations bound in mineral form in 
producing new mineral species with pre-existing minerals. 


42488 High-temperature interactions among minerals oc- 
curring in coal. Biggs, D.L.; Lindsay, C.G. (Iowa State 
Univ., Ames, IA 50011). p: 2am of Mineral matter and 
ash in coal. Vorres, KS. W DC; American 
Chemical Society (1986). 

Minerals known to be present in the low temperature ash ex- 
tracted from coals were heated in a microscope heating stage from 
25° to about 1400°C. Mineral types were arranged in homogeneous 
fields where two fields shared a linear boundary or three fields 
were in contact at a point. Because of the known reactivity of cal- 
cite and pyrite, all specimens contained this pair. Clay minerals, ka- 
olinite, illite and montmorillonite were used as the third compo- 
nent. Reaction temperature between calcite and pyrite is lowered 
by the presence of clays. Iron was observed to migrate into the 
clay domain after the formation of pyrrohotite from pyrite and old- 
hamite was observed forming between the domain of lime formed 
from calcite and the pyrrhotite. 


42489 Viscosity of synthetic coal ash slags. Vorres, K.S.; 
Greenberg, S.; Poeppel, R. (Argonne National Lab., Ar- 
gonne, IL 60439). pp 156-169 of Mineral matter and ash in 
coal. Vorres, K.S. Washi m, DC; i Chemical 
Society (1986). Contract W-31-109-ENG-38. 

Twenty one compositions including SiOz, AlO;, CaO, MgO 
and FeO were selected to represent a range of U.S. coal ashes. The 
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viscosities of molten slags were measured over the temperature 
range 1300-1550°C. The data were plotted as log reciprocal viscos- 
ities (fluidities) versus reciprocal absolute temperatures. One or two 
straight line segments were observed for each composition. At 
higher temperatures the activation energies are less than 100 Kcal/ 
mole, while the values exceed 100 Kcal/mole in the lower tempera- 
ture regime. The transition temperatures for the plots with two seg- 
ments were about 1300-1400°C. The transition is thought to involve 
the appearance of a significant amount of solid material in the melt. 
Examination of related ternary equilibrium phase diagrams indicat- 
ed that the transitions occurred in the temperature regime associat- 
ed with the disappearance of the liquid phase. 


Analyses of thermodynamic properties of molten 
— Blander, M.; Pelton, A.D. (Argonne National Lab., 
Argonne, IL 60439). 186-194 of Mineral matter and ash 
in coal. Vorres, K.S. Washington, DC; American Chemical 
Society (1986). 

A novel technique has been developed for the simultaneous 
analysis of all thermodynamic data (including liquidus phase dia- 
grams, activities of components, free energies of formation of com- 
pounds, volatilities, miscibility gaps, etc.) on highly ordered binary 
solutions such as silicates. The results for a number of silicate and 
aluminate solutions lead to an accurate description of all reliable so- 
lution data on a given binary and, because of the nature of the 
equations used of the analysis, they also provide a reliable means 
for interpolating or extrapolating outside the range of the data. 
When silica is the only acid component, a simple combining rule 
appears to lead to good predictions of the properties of multicom- 
ponent systems based solely on data for the binary systems. Con- 
cepts developed for molten salts lead to correlations of our results 
with fundamental physical properties and interactions of ions in 
terms of ionic radii, charge, polarizabilities, dispersion interactions, 
and ligand field effects. 


Influence of segregated mineral matter in coal on 
slagging. Bryers, R.W. (Foster Wheeler Development Corp., 
Livingston, NI 07039). pp ~ 376 of Min matter and 
ash in coal. Vorres, K.S. ashington, DC; American 
eee 

The mineral content of any given rank of coal is a key factor 
in sizing and designing a steam generator or reactor. The mineral 
content becomes even more important as the premium solid fuels 
are consumed, leaving reserves with continually increasing mineral 
concentrations and lower quality ash. The problem of dealing with 
lower quality ash in coal is compounded by the increase in size of 
steam generators and refinements imposed by economic constraints. 
Empirical indices, based on coal ash chemistry and ASTM ash 
fusion temperatures or viscosities, are presently used to rank coals 
according to the fireside behavior of the mineral matter. Unfortu- 
nately, the indices are only marginally satisfactory, as they do not 
relate to operating or design parameters and frequently are based 
on a coal ash chemistry quite different from that deposited on the 
furnace wall. Frequently, different coals with identical ash chemis- 
try produce decidedly different slagging conditions in steam gen- 
erators of identical design operated in the same mode. Variations in 
composition of the slag, when compared with the coal ash, suggest 
specific minerals are being selectively deposited on furnace walls 
depending upon their specific gravity, size, composition, and phys- 
icochemical properties. It is quite apparent there is a need for a 
better understanding of the impact of mineral composition, its size, 
and its association with other minerals and carbonaceous matter on 
fireside deposits. 


42492 Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image 
electron microscopy. Straszheim, W.E.; Yo J.G.; Mar- 
kuszewski, R. (Iowa State Univ., Ames, IA 50011). pp 449- 
461 of Mineral matter and ash in coal. Vorres, K.S. Wash- 
ington, DC; American Chemical Society (1986). 
Automated image analysis (AIA) was used in conjunction 
with scanning electron microscopy (SEM) and energy-dispersive x- 
ray (EDX) spectrometry to characterize directly the ash-forming 
mineral matter in raw and supercleaned samples of Illinois No. 6 
and Pittsburgh No. 8 coals. The ground coals (70-80% less than 200 
mesh) were cleaned to about 3% ash content by floatsink separa- 


tion at 1.3 specific gravity. Samples of the raw and float material 
were analyzed for mineral matter ize di i 
AIA-SEM technique. For the Illinois No. 

the mineral matter consisted of pyrite, kaolinite, i 

which were more or less uniformly 

particle sizes. The effectiveness of 

ing with increase in mineral Sane size. 

matter ranged from 75% for the smallest particles (less than 4m in 
diameter) to 100% for particles larger than 36um in diameter. The 
Pittsburgh coal was significantly different in both the character of 
the raw sample and the extent of cleaning observed. Compared to 
the Illinois No. 6 coal, the pyrite in this sample was relatively more 
coarse, while the other minerals were more fine-sized. The cleaning 
process removed more of the large-size material, while the finely 
grained material was relatively untouched. 


Mass spectrometric and ne eae oa em 
applied tothe iolation and identiiation of tumorigenic poly- 
cyclic aromatic hydrocarbons in coal liquefaction distillates. 
Later, D.W.; Chess, E.K.; Wright, C.W.; Lucke, R.B.; 
Mahlum, DD, Wilson, BW. Northwest Lab., 


Richland, WA " 99352). pp 432-433 of Proceedings of the 
32nd annual conference on mass spectrometry and allied 
_ Philadelphia, PA; ‘ASTM (1984). (CONF-8405185— 


From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

Biodirected analytical approaches have been used to deter- 
mine the biologically active agents in coal liquefaction materials. Of 
major concern are constituents in these materials which produce 
skin tumors. It has been demonstrated that the nonfunctional poly- 
cyclic aromatic hydrocarbons (PAH) as a chemical class are the 


maticity on the tumorigenic potency of the PAH has also been of 
prime interest. Recent investigations have focused on the isolation 
and identification of specific components from these complex matri- 
ces that initiate dermal A multiple-step chromato- 
graphic method developed for the separation and subfractionation 
of PAH in complex coal-derived materials was used to generate 
isolates which were tested for tumor initiating activity. Identifica- 
tion of PAH subfraction components was achieved by mass spec- 
trometric (MS) techniques such as direct probe MS at both high 
and low ionization voltages, high resolution MS, and capillary 
column gas chromatographic mass spectrometry (GCMS). Qualita- 
tive and quantitative results obtained for PAH isolates by these 
techniques were correlated with their tumorigenic potency to gain 
insights into the chemical bases for the observed biological re- 
sponses. 


0108 Waste Management 


REFER ALSO TO CITATION(S) 3693, 3713, 3733 


42494 oes Using wp Peers ona biological 
contactors for the treatment of coal 
Turner, C.D.; Wernberg, K. (North Dakota Ree. dens —— 
Forks (USA); Widseth, “Smith, and Nolting Consulti 
— MN (USA)). 1986. Contract cor. 
SrESbISE 35p. (CONF-860527—2). NTIS, PC A03/MF 

A0l; 1; GPO Dep. File Number DE86013541. 

From 41. annual Purdue industrial waste conference; West 
Lafayette, IN, USA (13 May 1986). 

The objective of this 


stripped gas liquor (SGL) and for alcohols and fatty acid removal 
from the Great Plains (GP) SGL. The 2, 3 and 4 stages accom- 
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plished very little additional organic removal in either system. Bio- 
degradable organic removals remained high in the first stage of the 
GP SGL test run despite anaerobic conditions in the first stage. 5 
refs., 12 figs., 6 tabs. 


42495 OO tee a Denitrification and desul- 
combustion 


farization of gases. Final report, September 18, 
1980-November 17, 1984. Yang, R.T.; Desai, N. (State Univ. 
of New York, Buffalo (USA). t. of Chemical Engineer- 
ing). 1986. Contract AC22-80MC14617. 150p. NTIS, PC 
/MF A01; 1; GPO Dep. File Number D 3023. 
This report involves two parts. In the first part, the data on 
the bench-scale development of an effective technique for catalyzed 
SO, lime sorbent are presented. The second part deals with the de- 
velopment of a two-step NO spitting process. Each part has been 
processed for inclusion in the Energy Data Base. 


42496 (DOE/MC/14617—T6, pp 1-72) Development of 
iron oxide catalyzed desulfurization processes by lime sor- 
bents. Part 1. 1986. NTIS, PC A07/MF AO1. File Number 
DE86003023. Contract AC22-80MC14617. 

In Denitrification and desulfurization of combustion gases. 
Final report, September 18, 1980-November 17, 1984. 

A small amount of iron oxide coated on the surface of dolo- 
mite aie substantially increases both the reaction rate and the 
ultimate capacity for sulfur dioxide sorption. Although the iron 
oxide coating catalyzes the sulfaction of Tymochtee dolomite, it has 
an inhibiting effect on Greer limestone. The interplay of two op- 
posing effects: increase in the chemical rate and a decrease in pore 
diffusion rate due to pore plugging has been demonstrated by ex- 
periments with pellets made from pulverized Greer limestone. All 
kinetic data were fitted with a pore closing model with a varying 
porosity in the product layer. For Tymochtee dolomite, with 
1.08% (by weight based on CaO) Fe.Os; coated on uncalcined 
stone, it has been shown, through a model, that for 90% sulfur re- 
tention, a 40% reduction of the sorbent requirement can be 
achieved over the uncatalyzed case. Fluidization tests at 900°C 
showed that no additional attrition of the sorbent particles was 
caused by the coated iron oxide. 54 refs., 25 figs., 7 tabs. 


42497 (DOE/MC/14617—T6, pp 73-145) Development 
of a two-step nitric oxide decomposition process. 1986. NTIS, 
PC A0O7/MF AOl. File Number DE86003023. Contract 
AC22-80MC14617. 

In Denitrification and desulfurization of combustion gases. 
Final rt, September 18, 1980-November 17, 1984. 

two-step NO splitting process involves absorption of 

NO/sub x/ and O2 with a metal or metal oxide forming nitrate, 
which is followed by decomposition of the nitrate at a higher tem- 
perature. This approach may be applied to situations where NO/ 
sub x/ concentration is very low, such as in combustion gases in 
power plants. In decomposition of the nitrate, NO is decomposed 
to Ng in the pores of the product layer, where the NO concentra- 
tion is about 3 orders of magnitude higher than that in combustion 
gases. The rate of NO decomposition is accordingly raised by sev- 
eral orders of magnitude over that in direct, catalytic processes. 
Experiments with sodium ferrite pellets as an example showed that 
during decomposition of the nitrated sample, the conversion of NO 
to Ns reached 70% at 750°C. Performance of reactors for this 
process may be approximated as the performance of a single parti- 
cle. A theoretical model for the two-step process is presented 
which has been used successfully to interpret experimental data, 
also reported here on five metal/metal oxide sorbents supported on 
inert substrates. 38 refs., 26 figs., 5 tabs. 


42498 (EPRI-CS—4699-Yol.2) FGD maintenance guide- 
lines. Volume 2: FGD maintenance information. Final report. 
Davidson, L.N.; Miller, G.P.; Wedig, C.P. (Stone and Web- 
ster Engin Corp., Boston, MA (USA)). Jul 1986. 

. Research rts Center, Box 50490, Palo Alto, CA 
94 3. File Number 186920398. 

The "FGD Maintenance Guidelines” was written to fill the 
need for maintenance information that applies specifically to flue 
gas desulfurization (FGD) systems. Previously there was no single 
source of data describing FGD maintenance. Usually maintenance 
managers relied on suppliers’ operating and maintenance manuals, 
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past FGD experience, or procedures from other areas of a power 
plant. There are two volumes in the Guidelines intended to assist 
utility personnel in planning and performing maintenance for FGD 
systems. Different aspects of maintenance are emphasized in each 
volume. Volume 1, FGD Maintenance Programs, provides guid- 
ance for supervisory personnel involved in planning maintenance. It 
describes the utility industry's experience with FGD maintenance 
programs, a procedure for organizing and managing maintenance 

and ways to design FGD systems for maintainability. 
The section about implementing a maintenance program contains a 
detailed example to illustrate the procedure, based on experience of 
an actual operating FGD system. Volume 2, FGD Maintenance In- 
formation, has practical information, useful in understanding FGD 
systems and their maintenance needs. It describes the major types 
of FGD systems operating in the US and typical maintenance asso- 
ciated with each. Also, in this volume, there is information about 
maintenance needs and procedures for the most common types of 
FGD equipment. 21 refs., 48 figs., 3 tabs. 


42499 (PB—86-215613/XAB) Literature searches on 
metal recovery by leaching and carbothermic reduction. Has- 
sett, D.J.; Mitchell, M.J. (North Dakota Univ., Grand Forks 
(USA). North Dakota Mining and Mineral Resources Re- 
search Inst.). Apr 1985. 205p. NTIS, PC A10/MF AO1. 

Literature searches were done on methods for metal recov- 
ery by leaching and carbothermic reduction. The focus of these 
searches was the recovery of metals (primarily aluminum) from 
low-rank coal combustion and gasification ash. The final compila- 
tion included bibliographies, in-house generated computer searches, 
and manual searches. 


42500 Flue gas  desulfurization/denitrification using 
metal-chelate additives. Harkness, J.B.L.; Doctor, R.D.; 
Wingender, R.J. (to Dept. of Energy). US Patent Applica- 
tion 6-762,366. 5 Aug 1985. 20p. Contract W-31-109-ENG- 
38. DE86013701 S, PC A02/MF AO01; 1; GPO Dep. 
File Number DE86013701. 

A method of simultaneously removing SO. and NO from 
oxygen-containing flue gases resulting from the combustion of car- 
bonaceous material by contacting the flue gas with an aqueous 
scrubber solution containing an aqueous sulfur dioxide sorbent and 
an active metal chelating agent which promotes a reaction between 
dissolved SO. and dissolved NO to form hydroxylamine N-sulfon- 
ates. The hydroxylamine sulfonates are then separated from the 
scrubber solution which is recycled. 3 figs. 
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REFER ALSO TC CITATION(S) 3746, 5503 


42501 


mental impacts on four areas: (1) groundwater due to leaching of 
residual materials left underground, (2) those due to subsidence, (3) 
air quality due to percolation of gases up through the overburden, 
with subsequent release to atmosphere, and (4) those due to co-pro- 
duced solid waste consisting of particulate matter coated with con- 
densed hydrocarbons. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 3727, 3728, 3729, 3730, 3745 


Geologic controls on the inorganic composition of 
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Lateral trends in mineral composition of the Lower Kittan- 
ning seam can be related to depositional environments. Syngenetic 
pyrite formation occurred in areas where the overlying shales indi- 
cate brackish conditions existed; marcasite formed epigenetically. 
Quartz content increases towards a northern source area which is 
coincident with a basement high. Kaolinite, the major clay compo- 
nent, is predominantly authigenic and increases towards the mar- 
gins of the depositional basin where it was stable in the low pH, 
freshwater areas of the peat swamp. Illite/mica is mostly detrital (as 
indicated by the high-temperature polytype) and increases towards 
the center of the basin due to its greater stability in marine-influ- 
enced environments. Low expandable clay contents are consistent 
with the level of metamorphism experienced by this coal. 


0120 Mining 


=. (IEA/ICEAS—C4) Supply of USA thermal coal 

to 2000. Barnett, D.W. (International Energy 

Agen cy Coal Research, London (UK)). Jul 1985. 127p. 

S (US Sales Only), PC A0O7/MF AO1. File Number 
1186900307. 

The USA has been one of the world’s major coal producers 
for more than a century. The USA has also been a major exporter 
of coal. The generation of electricity presently accounts for 94% of 
the coal consumed in the USA; however, it is unlikely that this 
huge production of thermal coal will provide a base for the devel- 
opment of a large export trade in steam coal. Most of the USA coal 
basins are distant from export ports and the combination of mine 
costs and inland freight costs makes the USA, in general a high 
cost supplier of thermal export coal. However, with a production 
of about 750 million metric tonnes per year, if only a few percent 
of the USA producers have exceptionally low production costs 
and/or transport costs, sizable quantities of competitive thermal 
coal exports could result. The USA coal industry has demonstrated 
that it can quickly turn on and off the export supply tap as prices 
move up and down. The USA, compared to the other important 
coal exporters such as Australia, Canada and South Africa exports 
only a small fraction of its total output. This means, that, by and 
large it would be easier for the USA than for the other exporters to 
supply thermai export coal on a variable or operating mine cost 
basis and charge all mine capital costs against domestic sales. This 
could substantially reduce the cost of USA thermal coal exports. 
The objective of this study is to describe the present structure of 
the USA coal industry and then suggest the likely supply of USA 
thermal export coal in the year 2000. 44 refs., 95 figs., 53 tabs. 


eee Monitoring and control of 
— summary of Michigan T 
File Report, 


42504 
mine-air diesel 
cal University Research. Open September 1979- 
June 1985. Johnson, J.H.; Carlson, D.H. (Michigan Techno- 
—_— Univ., Houghton’ (USA)). 15 Jun 1985. 50p. NTIS, 
A03/MF "A01. 

The report references reports and publications from 1975 to 
1985 related to diesel underground-mine air-quality research under- 
taken by Michigan Technological University. Research results ob- 
tained on the contract are summarized in five different sections as 
follows; (1) development of a systematic approach to monitoring, 
data analysis, and interpretation for diesel mine-air-quality control; 
(2) experimental evaluation of load-haul-dump (LHD) on-board air- 
quality-control systems; (3) development of a portable self-con- 
tained LHD tailpipe emissions-measurement apparatus for nitrogen 
dioxide, NO, CO, and particulate matter; (4) quantitative analysis of 
diesel and coal particulate matter by laser Raman spectroscopy; and 
(5) development and application to detector tubes of a laboratory 
method to assess accuracy of occupational diesel pollutant-concen- 
tration measurements. 


42505 Analysis of productivity trends at a surface coal 
mine utilizing a ee ae eee eee. een. See. 
R.F.; Chugh, Y.P. (Southern Illinois Univ., Carbondale, IL). 
Transactions of the American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers; 276: 1807-1812(1984). 

Surface coal mining productivity in the US and Illinois has 
declined since 1969. The US Department of Energy conducted an 
analysis in 1980 of the causes of declining productivity in different 
states. This paper presents a detailed analysis of changes in overall 
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productivity and Agere in different functions, such as over- 
burden preparation and stripping, reclamation, and coal 

from 1970 to 1982. Statistical analysis techniques, including multiple 
regression were used in the study. 
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a TO CITATION(S) 3687, 3697, 3712, 3725, 3734, 3761, 3776, 


42506 (CONF-860271—, pp 48-59) ULTRA-CLEAN 
fuels from coal. Bekowies, P.J.; Case, G.D.; Panson, A.G. 
(Resource Technologies Group, Inc., Morgantown, WV). 
Feb 1986. NTIS, PC A10/MF AOl. File Number 
DE86006602. 

_From Department of Energy new fuel forms workshop; 
Ww DC, USA (25 Feb 1986). 

ULTRA-CLEAN process at Resource Technologies 

Group, Inc., utilizes a solvent-based extraction to produce a novel 
coal-water emulsion and friable by-product solids. The coal water 
emulsion is colloidal, with ash content less than 0.06%, and con- 
tains no pyritic sulfur. The by-product solids can be ground and 
cleaned to give a coal-based fuel form with different physical prop- 
erties. The properties of the coal-water emulsion product suggest its 
potential use as a replacement fuel for distillate fuel oil or diesel 
fuel. Possible applications include its use in marine and stationary 
diesel engines, locomotive diesels, jet engines, and automotive die- 
sels. Its nonexistent ash content may retard the buildup of solids in 
diesel lubricating oil, and might therefore extend the period be- 
tween oil changes. The economics of this fuel depend upon the ap- 
plications to which the by-product solids are used. Coal-based fuels 
from the beneficiated by-product solids may be useful for direct- 
fired or combined-cycle combustion in industrial furnaces currently 
using oil, and might also find application in stationary diesel com- 
bustion. Depending on the solvent makeup rate in the process, pro- 
duction and sales of both the coal-water emulsion and the by-prod- 
uct solids as new fuel forms from coal are estimated to be competi- 
tive with distillate oil or diesel fuel at a $30 to $40 per barrel price. 
Additional research and development is needed for process verifica- 
tion, and to confirm the economics for scaleup of the process. Ac- 
ceptance tests of the coal-water emulsion product and the benefi- 
ciated by-product solids will further refine the feasibility of these 
fuel forms from coal in diesel engines and other oil-fired combus- 
tion systems. 8 refs., 2 figs., 4 tabs. 


42507 (CONF-860271—, 156-166) Coal waste energy 

recovery system. Wolfe, R.A. (United Coal, UCC Research 
Corp., Bristol, VA). Feb 1986. NTIS, PC A10/MF AO1. 
File Number DE86006602. 

From Department of Energy new fuel forms workshop; 
Washi DC, USA (25 Feb 1986). 

waste produced from modern coal cleaning plants is es- 

timated to exceed 100 million tons per year. Over the past six years, 
United Coal Company has developed and implemented a number of 
unique technical approaches towards the recovery of additional 
quantities of coal during the coal cleaning process. Most recently, a 
$2M addition has been made to one of our modern coal cleaning 
plants utilizing a newly developed state-of-the-art cyclone/flotation 
circuit to allow the additional recovery of coal. However, recog- 
nizing the limitation of physical cleaning devices in coal recovery, 
UCC has developed, under the sponsorship of the US Department 
of Energy, a novel and more complete approach to coal waste re- 
covery. A small mild gasification and liquid coal extraction process 
has been constructed. The results, to date, have been encouraging; 
in that, a high quality coal liquid exceeding 17,000 Btu/Lb. has 
been produced and a char produced which would be a desirable 
feed for a number of applications. The high quality liquids have ap- 
plications as an additive for diesel and gasoline fuels, and either a 
boiler or turbine fuel. The char has a number of applications de- 
pending upon its quality, such as, in pulverized and/or fluidized 
bed industrial and utility boilers, blast furnace and foundary coke 
blending systems, smokeless fuel systems, and possibly mixing the 
char with the liquids to make a 50-50 stabilized coal liquid mixture. 
The process description and data obtained, to date, are described. 1 
fig., 4 tabs. 
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42508 (DOE/PC/70796—9) Effect of maceral properties 
on the comminution of coal. Technical progress report, April 
(USA). Dept, of Fuels Engincering). 1986. Contract FG22- 

A it. O ngineering tract 
84PC70796. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014099. 

Hiawatha, Utah coal was extracted with pyridine and THF 
and the swelling characteristics of the extracted coal were meas- 
ured. The results are shown in figure 1. It was expected that the 
extraction would remove polar species and reduce the number of 
polar crosslinks, the effect being greater for pyridine. The extrac- 
tion process also produces an irreversible swelling in the coal struc- 
ture as noted in pore volume measurements in this study and in 
swelling measurements by Shibaoka. The swelling due to pyridine 
is decreased, as expected, since the swelling is largely due to dis- 
ruption of hydrogen bonds. Swelling in ThF is reduced for the 

THF-extracted sample and unaltered for the pyridine-extracted 
samples. Swelling in other solvents is increased as expected. The 
swelling results are in agreement with the model proposed for coal 
structure. Green and Larsen have reported that extraction with 
pyridine destroys non-covalent crosslinks and allows for increased 
swelling by other solvents. The swelling behavior in methanol-N,N- 
dimethylanaline mixtures was greatly altered by preextraction of 
the coal. Swelling increased and the maximum swelling shifted to 
lower solubility parameter values. The effectiveness of the solvent 
in breaking non-covalent bonds in coal is dependent on the polarity 
of the molecule and also on steric interference. 7 refs., 7 figs. 


42509 (DOE/PC/72008—T6) Development of a micro- 
wave coal cleaning process. Technical progress report, March- 
May 1986. (TRW Space and Technology Group, Redondo 
Beach, CA (USA). Energy Div.). Jun 1986. Cunieant AC22- 
84PC72008. 45p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86013211. 

The objective of the program is to conduct bench scale stud- 
ies to evaluate a process using microwave irradiation of caustic 
treated coal to remove sulfur and ash from the coal. The program 
is organized into three tasks: equipment design and installation, 
shakedown testing, and process testing. This report presents the re- 
sults from tests conducted using the bench scale reactor operated in 
a continuous mode. A draft copy of the Final Report for this pro- 
gram has been submitted to DOE for review. 


42510 (DOE/PC/80524—T4) Pipe and bend erosion by 
pneumatic transport of solids at high temperatures. Quarterly 

March-May 1986. Klinzing, G.E. (Pittsburgh Univ., 
PA (USA). Dept. of Chemical and Petroleum Engin PD 
1986. Contract FG22-85PC80524. 16p. NTIS, PC Ag2/Miy 
A01; 1; GPO Dep. File Number DE86014250. 

The objective is to study the erosion rates and energy losses 
in pipes and through bends at temperatures up to 1500°F. Both 
metal- and ceramic-lined units will be tested up to a moderate solids 
loadings with dolomite, fly ash, and sand as the transported solid. 
In this report are summarized the activities completed during the 
start up period and the results of the first two experiments. Several 
modifications were made in the solids loop to ensure an operation 
as simple and continuous as possible. The erosion rates for the vari- 
ous samples at constant gas velocity (58.6 ft/s) and solid flow rate 
(110 Ib/h) were determined at two different temperatures (85°F 
and 1000°F). 9 figs., 3 tabs. 


(@OE/PC/81210—T11) a and demon- 


progress report, ending 
June 30, 1986. Yang, D.C. (Michigan Technological Univ., 
Houghton (USA). Inst. of Materials ). 14 Jul 


1986. Contract AC22-85PC81210. 23p. NTIS, A02/MF 
A01; 1; GPO Dep. File Number DE80012904. 

The primary objective of the research effort is: to demon- 
strate the potential of the MTU flotation technology to produce a 
superclean coal allowing production of coal-based fuel at a cost 
which is less than 80% of the cost of a thermally equivalent petro- 
leum-based fuel. Further objectives of the research are: to deter- 
mine the efficiency of the separation achieved by the MTU flota- 
tion technology on coals of varying rank and origin, and to estab- 
lish the effect of coal parameters such as ash content, ash mineralo- 
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gy, and ash liberation size on the economics of superclean coal pro- 
duction. The work carried out during this quarter mainly involves 
coal characterization and selection, including three tasks, the first 
two of which were comptetad: (3) Fine Coal Washability, (4) Min- 
eralogical ; and Task 5 on Flotation Screening Tests is 
still in progress. A total of 14 bituminous coals from seven eastern 
and midwestern states was initially evaluated based on grinding and 
heavy liquid results. Seven of these coals were recommended by 
the Energy Research Advisory Board (ERAB), representing a sub- 
stantial reserve base and known to be difficult to clean. The evalua- 
tion method for determining the washability for each coal has been 
established. Based on the potential for obtaining high coal yield and 
low ash clean coal, eight coals were selected for mineralogical 
studies and flotation screening tests. Promising results on several se- 
lected coals have been obtained. 4 figs., 7 tabs. 


—_ Drying of pulverized material with heated condens- 
ible vapor. Carlson, L.W. (to Dept. of Energy, Washington, 
an US Patent 4,594,793. 17 Jun 1986. Filed date 16 Aug 
1984. vp. 
A method is described of drying moist particles comprising 
the steps of: causing a stream of the moist particles to flow in a 
shallow spiral downwardly about a vertical axis within a drying 
zone; injecting a high enthalpy condensible vapor into the stream of 
particles at a plurality of points at an outer periphery of the spiral 
to form an atmosphere of heated vapor and remove moisture from 
the moist particles; providing a plurality of cooled entrapment sur- 
faces within the spiral, the cooled entrapment surfaces aligned in a 
direction opposing the spiral flow of the particles for entrapping 
the vapor and moisture removed from the particles and forming 
condensate therefrom; removing the condensate from the entrap- 
ment surfaces; and removing the particles having a reduced mois- 
ture content from the drying zone. 


42513 Carbon dioxide/water for coal beneficiation. Sa- 
oo. R.; Butcher, T.; Slegeir, W.; Healy, F. (Brookhaven 

ational Lab., Dept. of Applied Science, Upton, NY 
11973). pp 500-512 of Mineral matter and ash in coal. 
Vorres, K.S. Washington, DC; American Chemical Society 
(1986). Contract AC02-76CH00016. 

Pressurized carbon dioxide/water solvents affect the chemi- 
cal and physical properties of coal to provide a method of simulta- 
neous cleaning and fracturing. The synergistic interaction of these 
two inexpensive reagents causes the selective solubilization of the 
alkali and alkaline earth mineral matter in the coal and the swelling 
of the coal matrix which weakens the coal structure. Significant im- 
provements in coal griudability with high retention of energy con- 
tent have been achieved. 


42514 Fuel agglomerates and method of agglomeration. 
Wen, W.W. (to Dept. of Energy). US Patent —_——_ 6- 
764,277. 9 Aug 1985. 20p. DE86013680 NTIS, A02/MF 
AOl; GPO Dep. File Number DE86013680. 

Solid fuel agglomerates are prepared of particulate coal or 
other carbonaceous material with a binder having a high humic 
acid or humate salt content. The humic acid is extracted from oxi- 
dized carbonaceous material with a mild aqueous alkali solution of, 
for instance, ammonia. The particulate material is blended with the 
extract which serves as the binder for the agglomerates. The water- 
resistant agglomerates are formed such as by pelletizing, followed 
by drying to remove moisture and solidify the humic acid binder 
throughout the agglomerate. 1 fig., 7 tabs. 


Effect of filter cake structure on dewatering of fine 
coal, Kakwani, R.M.; Chiang, S.H.; Klinzing, G.F. (Dept. of 
Chemical and Petroleum Engineering, Univ. of Pittsburgh, 
PA). Transactions of the American Institute of Mining, Metal- 
lurgical and Petroleum Engineers; 276: 113-117(1984). 

Filtration and dewatering results of - 500 um (-32 mesh) 
Pittsburgh seam coal are discussed with reference to the microscop- 
ic structure parameters, i.e., particle segregation in the cake and 
particle and pore size distributions at different layers. At low solid 
concentration of 0.33 kg coal/kg water, a non-uniform cake struc- 
ture is observed where particle and pore sizes increase from the top 
to bottom layers in the filter cake. An increase in the solid concen- 
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tration in the slurry produces more uniform cake structure and 
higher filtration and dewatering rates. Air bubble entrapment in the 
coal filter cakes is also discussed. 


42516 Fine coal cleaning: Current practices, new direc- 
tions. Deurbrouck, A.W.; Maronde, C.P. (Pittsburgh 
Energy Tech. Center, US. Dept. of Energy, Pittsburgh, 
—_ PP 67-82 of peas of the Illinois Mining Insti- 

apaign, IL; Illinois Mining Institute (1984). 
(CONF- 84103 ). 


From Annual meeting of Illinois Mining Institute; Spring- 
field, IL, USA a Oct 1984). 

The first recorded attempt to wash coal mechanically oc- 
curred in Saxony in about 1830, when a hand-operated movable- 
sieve jig was used to stratify heavy mineral matter from the lighter 
coal. Today, coal is almost universally cleaned by mechanical 
methods, although some hand picking is still practiced because of 
unique local conditions. Conventional coal-cleaning devices, such as 
jigs, dense-medium vessels, dense-medium cyclones, and concentrat- 
ing tables, all clean large tonnages of coal. While these devices are 
relatively efficient, they are generally limited to cleaning only the 
coarser sizes of coal (>0.5 mm), and it is known that both recov- 
ery and quality of product can be improved significantly through 
size reduction to liberate the mineral matter and pyrite associated 
with the coal. 


42517 Performance evaluation of an entrained solids-fed 

classifier. M.S.; Luckie, P.T. 

Processing Section, Pennsylvania State Univ., Uni- 

versity Park, PA). 4 oo of the American Institute of 

Mi Metallurgical and Petroleum Engineers; 276: 121- 
125(1984). 

An evaluation of the operating performance of a recently de- 
signed pneumatic centrifugal classifier is presented. This classifier 
has been modified from a separate air and feed input design to an 
entrained solids in air feed input. The evaluation first required de- 
termining the size distributions for three streams (feed, fine, and 
coarse). Using size distribution data and mass flow rates, a size se- 
lectivity curve was calculated for each operating condition tested. 
This curve, in turn, was characterized by appropriate selectivity pa- 
rameters (j.e., the equiprobable or cut size, the sharpness index, and 
the apparent bypass values). The variation of these parameters with 
classifier operating conditions was examined. From these evalua- 
tions, the “best” operating conditions for the classifier were then 
determined. 


42518 Overview of US Department of Energy coal prepa- 
ration research. Hucko, R.E. (Dept. of Energy, Pittsbur 
Energy Tech. Center, Pittsburgh, PA). Transactions of t 
American Institute of Mining, Metallurgical and Petroleum 
Engineers; 276: 196-198(1984). 
This report presenis brief overviews of various DOE coal 
research projects. It is believed that developments in 
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handle than liquid and gas fuel“ Second, coal contains significant 
amounts of ash-forming mineral matter, which impact the design 
and life of hardware and create significant quantities of solid waste. 
Third, coal contains more sulfur and fuel-bound nitrogen than oil 
or natural gas, which result in complex environmental control re- 
quirements. To increase coal’s penetration into the Nation's fuel 
economy, two things must happen. First, a much broader continu- 
um of coal-derived fuel forms must be developed. The first step to- 
wards achieving this is to recognize that coal-derived fuels do not 
need to emulate petroleum-based fuels. The specifications of petro- 
leum-based fuels were optimized to fit their unique set of energy- 
conversion machines. The second thing that must occur is that fuel- 
use machines must be modified or developed to accommodate new 
fuel forms. In turn, the number and kinds of machines that can use 
coal and coal-derived fuels must be expanded. By combining new 
fuel forms with energy conversion machines developed and opti- 
mized for these product specifications, coal-derived fuel forms can 
economically displace petroleum products. Seventeen papers have 
been entered individually into EDB and ERA. Panel discussions 
have not been entered. (LTN) 


42520 peter 2 ge Detailed measurements 
on the combustion characteristics of slurried fuels in diesel 
ee ST ae ee Zimperman, R.A. 
gy and Environmental Research Corp., Irvine, CA 

SAyL Jun 1986. Contract AC21-84MC21100. 274p. NTIS, 
PC Al2/MF AO1; 1; GPO Dep. File Number DES601 1749. 
The work discussed in this report centered around evalua- 
tion of the atomization, ignition, and combustion characteristics of 
several coal slurry fuels under conditions representative of medium 
size and speed commercial diesel engines typically used in railroad 
locomotives and stationary prime mover, electrical generation, and 
cogeneration applications. This effort was aimed at defining the 
near-term potential for operating coal-fueled medium speed diesel 
engines and identifying the technical areas limiting slurry fuel use in 
conventional engine designs. In the most cursory sense, this pro- 
gram was directed toward assessment of the operability and per- 


if 2 
nition, fuel injection, and fuel properties. 23 refs., 63 figs., 17 tabs. 


42521 (DOE/PC/70775—7) Synthetic chars for studies 
combustion mechanisms, Quarterly technical 


high temperature oxidation of this char. 3 figs., 1 tab. 
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42522 (DOE/PC/80528—T3) Group combustion of coal 
rer sae report No. 3, March 16-June 15, 
(Texas "(Texas A and M Univ., Ag — 
whee: eer ak Mechani En 
22-85PC80528. 27p. ris. Pe A03/MF AO0Ol1; 
1; GPO Dep. File Number DE86012892. 

The activities were concentrated at implementing the non- 
steady group combustion for a spherical cloud program in the com- 
puter and generating the preliminary results on group pyrolysis and 
char combustion. The governing conservation equations, 
conditions, the method of solution and expected results were given 
in Progress report No. 2 [Annamalai, K., 1986]. The input data 
used in the preliminary runs is given in Table 1. The flow chart for 
the computer program is given in Appendix A. The preliminary re- 
sults are given in Figures 1 to 5. Figures 6 and 7 show d? vs t and d 
vs t for the char particle. The gas and particle temperatures vs time 
are given in Figure 8. Most of the earlier experimenters use a 
stream of char particle for containing data on char combustion 
characteristics. Figure 9 qualitatively sketches the experimental ap- 
paratus of many investigators. The geometry of the stream ei 
particles as it slowly mixes with the oxidizer is also indicated in 
Figure 9. It is apparent that the diameter of the char stream slowly 
increases with mixing. Thus an analysis on a cylindrical cloud is 
suitable in interpreting small scale experimental data while the anal- 
ysis on a spherical cloud is useful for coal spray combustion model- 
ing in pf fired boilers. 9 refs., 15 figs. 


42523 (DOE/PC/80529—T2) Effects of coal structure on 
pulverized coal combustion processes. technical 
progress report No. 3, April 1-June 30, 1986. Wells, W.F.; 
Smoot, L.D. (Brigham Young Univ., Provo, UT (USA). 
a. of Chemical Engineering). 15 Jul 1986. Contract 
FG22-85PC80529. 20p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013015. 

The general objective of this study is to define and quantify 
the relationships between coal composition and structure and asso- 
ciated combustion and conversion behavior for three very different 
domestic coals of interest. To accomplish this objective, two tasks 
have been identified. The first is to characterize the virgin coal and 
the process chars. This will give the necessary information to deter- 
mine if the char preparation process yields or rates are dependent 
on coal physical and chemical characteristics. The second task is to 
measure high temperature reaction rates of the virgin coals and 
their derived chars, and to interpret results in light of Task 1. 
During the past quarter, design of the high-temperature reactivity. 
facility was completed for the optical and furnace systems. The de- 
signs of these systems are discussed. Proximate analyses were con- 
tinued and results are presented. The system transfer function for 
the optical system is computed and found to be a function of one 
arbitrary constant and physical characteristics of the lenses used. 
The radiant emission of the optical system is a function of the 
brightness of the object imaging the system. Plans are also present- 
ed for the following quarterly period. 9 refs., 5 figs., 1 tab. 


42524 PFB systems for power generation. Berman, P.A. 
(Westinghouse Electric Corp., Concordville, PA). Ene: 
Technology (Washington, D. C); 13: 89-96(Mar 198 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET 7 a: DC, USA oe Mar 1986). 


tion for high efficiency pressurized fluid- 
ized aan ae ‘ation systems should be one in which the bed 
has high excess air, and in-bed energy is used to superheat and/or 
reheat steam and to heat the combustion air. Steam generation 
should be done with expander waste heat in a HRSG. The choice 
between the steam cooled and the hybrid beds will be based on 
other considerations as well as the difference in heat rates between 
the two concepts. These other considerations include alkali form 
and distribution within the system, economic factors including cap- 
ital cost, SOX and NOX capture, and component development 
status. 5 figures. 


42525 Locomotive applications of coal-fueled diesel and 
gas turbiie engines. Braglia, B.L.; Poindexter, C.K. Jr. 
General Motors Corp., La Grange, IL). Energy Technology 
, ‘ashington, D.C.); 13: 97-111(Mer 1986). (CONF-860303— 
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From 13. annual energy technology conference and exposi- 
ton Se eee 
potential now exists for using one of our most abundant 
eiitiie aaicoin a nena Coal-fueled diesel and gas 
turbine locomotives have been shown to provide a significant eco- 
nomic benefit to this nation’s railroads, measured in terms of inter- 
nal rate of return. The performance of coal-fueled locomotives will 
be competitive with state of the art diesel-electric locomotives and 
may even offer the opportunity to enhance this performance (high 
horsepower gas turbines). A change to coal fuels must be accom- 
plished without any accompanying detrimental impact on our envi- 
ronment. The largest changes caused by the reintroduction of coal 
fuels will occur in the infrastructure of this nation’s railroads; coal. 
fueling facilities, fuel tenders, and modified maintenance and operat- 
ing practices will be required. 5 references, 2 figures, 1 table. 


42526 Coal burning adiabatic diesel engine. 
Kakawani, R.M.; Carpenter, L.K. (Adiabatics, 
bus, IN). Ene Technology (Washington, D.C.); "13: 113- 
127(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
DC, USA (17 Mar 1986). 
diesel engine has been pursued 
in the present investigation in an adiabtaic engine configuration 
with fumigation of the fine coal powder to the intake air manifold. 
Experimental results show excellent combustion characteristics of 
the coal powder with indicated thermal efficiency of coal fueled 
engine better than for the diesel fueled engine. The auto-ignition of 
the coal powder was achieved at higher operating temperatures 
without any external ignition sources. In addition to very fast burn- 
ing and rapid heat release rates for the coal fueled engine, problems 
of wear and lubricating oil contamination were observed in the 
present work. 9 references, 9 figures, 3 tables. 


Kamo, R.; 
Inc., Colum- 


irri , Greenville, SC). Energy 
ton, D.C); 13: 331-345(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 

tion ; Washington, DC, USA (17 Mar 19: 

antes tee dies Pisecatetadertin tole Shands 
years. Environmental regulations have been tightened. Capital 
available to fund energy projects is limited in most corporations. 
These three facts ask the question of where do we go from here. 
Fuel flexibility and environmental friendliness at an affordable cost 
are essential in the design and construction of an energy project. 
Circulating fluidized combustion (CFC) is a new and commercially 
available technology that provides a solution to these issues. CFC 
allows the combustion of multiple fuels. Sulfur bearing fuels, when 
burned in combination with limestone, provide an acceptable envi- 
ronmental solution. 


-—~ Coal-water fuel use in boilers & furnaces. Carlson, 
; Farthing, G.A.; [eae D.H. (Babcock & Wilcox 
Go, “Barberton, OH) any Technology (Washington, D.C.); 
13: 376-387(Mar 1986) (CONF-860303—). 
From 13. annual energy technology conference and exposi- 


tion (ET ' nr 17 Mar 1986). 
The full-scale t 


ed. Coal-water fuel preparation is discussed. Coal-water fuel proc- 
essing and combustion are discussed. The basic design of a coal- 
water fuel burner is presented. The demonstration facility used to 
test the system is described. Coal-water use in boilers is discussed, 
along with the parameters used in selecting boilers for this applica- 
tion. The modifications necessary in boilers, furnaces and dryers in 
order to use coal-water fuel are discussed. 3 figures, 3 tables. 


42529 CWF firing experience in the Sundbyberg Heating 
unit, LaFlesh, R. (Combustion ee Inc.). Ei 
Tech. (Washington, D.C.); 13: 388-405(Mar 1986). 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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This paper describes Combustion Engineering's participation 
in a Swedish research program designed to demonstrate the use of 
coal-water slurry fuel (CWF) in a previously oil-fired, 18 MWt dis- 
trict heating plant boiler. Program emphasis was placed first on de- 
fining the technical specifications for the conversion of the boiler to 
CWF firing, and second on the demonstration of boiler operation 
with CWF for several heating seasons. Long term boiler operation 
on CWF has been an integral part of the program in order to make 
a valid technical and economic evaluation of the fuel as a substitute 
for conventional fuel oil. This paper highlights activities surround- 
ing the supply, initial trials and long term testing of these burners. 
Approximately 2000 hours of boiler operation during the 83, 84 and 
85 heating seasons has confirmed the suitability of CWF as an alter- 
native boiler fuel. The long term testing identified the need for fur- 
ther equipment upgrades predominantly in the flue gas and ash han- 
dling systems. These equipment modifications have been completed, 
with additional boiler operation on CWF to follow. 


42530 Coal water fuel test at Maritime Electric Company 
Limited's Charlottetown plant. Rankin, D.M.; Read, R.J.; 
Whaley, H. (New Brunswick Electric Power Commission. 
Point cae Energy Technology (Washington, D.C.); 13: 
406-412(Mar 1986). (CONF. 860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, USA (17 Mar 19: 

& Celt aeinaeiiy Laadiaies ar ae Gait ie ten Den 
ecuitaaaes at a large enough scale, utilities and industries which 
might use coal-water fuel are generally not in a position to switch. 
Energy, Mines and Resources Canada therefore has undertaken a 
program with the objective of demonstrating the technology to the 
point where users can assess with confidence the economics, know- 
how and equipment for converting to coal-water fuel. The first 
major demonstration was initiated to demonstrate the preparation 
and combustion of coai-water fuel in two utility boilers at Chatham 
which were originally designed to burn coal. Its results have 
prompted the continuation of the program with the testing of burn- 
ers and a demonstration in a 20 MWe compact oil-designed utility 
boiler. There boilers were selected as the most suitable for continu- 
ation of the program to demonstrate coal-water fuel in an electric 
utility boiler designed to burn oil. EPRI has been invited to partici- 
pate in this project and has agreed to provide a quantity of coal- 
water fuel from the US for testing and evaluation in the boiler. It is 


fuel as well as more reliable information on derating and the ability 
to predict derating on other units. 7 references, 2 figures. 


42531 Sulfur solubility in slags for cyclone coal combus- 
tors. ok D.H. (Smelting Process Development Div., 
Alcoa Lab., New Kensington, PA 15068). Pry 170-185 of 
Mineral matter and ash in coal. Vorres, K. Washington, 
DC; American Chemical Society (1986). 

The absorption of sulfur by coal slags has been investigated 
to evaluate in-situ desulfurization of gases in coal combustors. Slag 
compositions which consisted of coal ash and inorganic additives, 
and which had low fusion temperatures and high capacities for 
sulfur, were identified. The sulfide capacities of these slags were 
measured at 1000 to 1300°C, and at oxygen potentials ranging from 
10-** to 10-" atm, respectively. Results for slags based on the FeO- 
AkOs-SiO:, CaO-AkOs-SiO:, and NasO-AlOs-SiO, systems 
showed that at a given basicity the sulfide capacities were ranked in 
the order FeO > CaO > NagO. These results were used to quanti- 
tatively evaluate desulfurization in a staged, slagging, cyclone com- 
bustor. 


42532 Coal-water mixture fuel burner. Brown, T.D.; 
Reehl, D.P.; Walbert, G.F. (to t. of Energy). US Patent 
Application 6-728,358. 29 Apr 1985. 28p. Contract AC22- 
82PC51504. DE86013810 S, PC A03/MF AOI; 1; GPO 
Dep. File Number DE86013810. 

The present invention represents an improvement over the 
prior art by providing a rotating cup burner arrangement for use 
with a coal-water mixture fuel which applies a thin, uniform sheet 
of fuel onto the inner surface of the rotating cup, inhibits the col- 
lection of unburned fuel on the inner surface of the cup, reduces 
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the slurry to a collection of fine particles upon discharge from the 
rotating cup, and further atomizes the fuel as it enters the combus- 
tion chamber by subjecting it to the high shear force of a high ve- 
locity air flow. Accordingly, it is an object of the present invention 
to provide for improved combustion of a coal-water mixture fuel. It 
is another object of the present invention to provide an arrange- 
ment for introducing a coal-water mixture fuel into a combustion 
chamber in a manner which provides improved flame control and 
stability, more efficient combustion of the hydrocarbon fuel, and 
continuous, reliable burner operation. Yet another object of the 
present invention is to provide for the continuous, sustained com- 
bustion of a coal-water mixture fuel without the need for a second- 
ary combustion source such as natural gas or a liquid hydrocarbon 
fuel. Still another object of the present invention is to provide a 
burner arrangement capable of ing a coal-water mix- 
ture fuel having a wide range of rheological and combustion char- 
acteristics in providing for its efficient combustion. 7 figs. 


42533 Molecular beam mass spectrometric studies of coal 
dust-air flames. Greene, F.T.; Brill, F.W.; Huang, J.; 
O’Donnell, J.E. (Midwest Research Institute, Kansas City, 
an 64110). pp 424 of Proceedings oo 32nd a. 
‘erence 00 ee ee ied topics. 

phia, PA; ASTM (1984). (CONF-8405185—). 

From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

This project was undertaken to determine the chemical form 
and behavior during coal combustion of the several elements impli- 
cated in ash fouling and slagging problems. Techniques for burning 
premixed, laminar, pulverized coal-air flames, which had previously 
been developed at MRI, were used to study the relevant combus- 
tion processes. The gas phase is analyzed by molecular beam mass 
spectrometry (MBMS). Gas temperatures are measured by the use 
of thermocouple techniques. Ash samples, which are coordinated 
with the vapor phase measurements, are analyzed by SEM, ESCA 
and other techniques. 
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REFER ALSO TO CITATION(S) 4546 


42534 (CONF-860271—, pp 4-10) Feeding the iron horse 
and other potential coal technologies. McGlothlin, J.W. 
(United Coal Co., Bristol, VA). Feb 1986. NTIS, PC A10/ 
MF — File Number DE86006602. 

rom Department of Energy new fuel forms workshop; 
Washington, DC, USA 25 Feb 19 

sn cn: A 

but it is basically useful today only for the electric power genera- 
tion industry (91% of coal mined is used to generate electricity at 
large public utilities). This singular usage is because coal available 
to industry is inherently “dirty” (ash and sulfur content exceeds 2% 
- sometimes it is 30%). The cleaning and refining of coal to make it 
useful to all of industry (transportation, commercial, and utilities) 
must produce a product similar in performance but not necessarily 
in appearance to gasoline, diesel fuel, or natural gas that can be 
used for vehicles, home heating, industrial heating and power gen- 
eration, local power generation, and electricity. Almost every new 
future coal market depends upon advanced coal preparation tech- 
nology. Some of the new markets, such as those involving coal 
liquid forms for turbine and diesel engine application, replacement 
for residual oil in current fired utility and industrial boilers, will re- 
quire significantly less impurity levels and may even involve the re- 
moval of other less known impurities such as alkalines, chlorine, ni- 
trogen, etc. United Coal Company recognized the potential benefits 
of converting coal into a liquid form in early 1980. Three ap- 
proaches of coal conversion were initiated: (1) convert coal into 
gasoline via the synfuels gasification process; (2) convert coal into a 
coal-water mixture fuel, and (3) convert coal into a liquid form 
using pyrolysis techniques. Essentially, these approaches were di- 
rectly related since the conversion of coal to gasoline involves first 
making a coal-liquid slurry. Converting coal to a liquid form (coal- 
water, coal-oil, coal-methanol, or other combinations) will make 
coal a convenient fuel that can be transported, stored, and burned 
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to replace oil. Approximately 70 million additional tons of coal 
could be used annually. 
42535 (CONF-860271—, pp 11-20) New opportunities 
for coal utilization. Carlton, D.M.; Hudson, P.E.; Meserole, 
F.B.; Raden, D.P. ian Corp., Austin, TX). Feb 1986. 
NTIS, ow ae AO1. File Number DE86006602. 

t of Energy new fuel forms workshop; 


Wi eae USA (25 — 19 
mngin De & alii products are a significant 
factor in the pains aaa that the US is presently 


experiencing. Increased utilization of coal will help displace these 
imports and reduce our dependence on foreign imports. This paper 
has placed emphasis on trying to think a little differently about coal 
and how it might be used. Several hypothetical examples of innova- 
tive and creative opportunities to utilize coal are presented around 
two coal processing techniques: Supercritical Water Extraction and 
Wet Air Oxidation. These examples focus on (1) finding combina- 
tions of processes to most effectively use all of the coal, (2) co-pro- 
ducing high value chemical products in conjunction with the pro- 
duction of energy products, and (3) developing new energy systems 
and/or processing steps to make coal products environmentally and 
economically acceptable. 


42536 (CONF-860271—, pp 21-25) Coal: fuel of choice. 
Harrington, R.E. Feb 1986. NTIS, PC A10/MF AOl1. File 
rages DE86006602. 
t of Energy new fuel forms workshop; 

Washington, USA (25 Feb 198 

e aataens G the a 970’s caused national attention 
to be directed towards defining national energy needs and deter- 
mining options for supplying those needs. Coal-re-emerged as a 
promising fuel because of its abundance, relatively low cost, and 
because it is integral for national energy security. Today, there is a 
“gas bubble” and an “oil glub,” gasoline and oil prices have 
dropped, and OPEC is no longer a market-controlling oil cartel. It 
would be dangerously shortsighted, however, to assume that global 
energy problems have been solved. Fossil energy resources are 
finite, the US population has multiplied tenfold in the last 100 
years, and highly populated third-world countries are beginning to 
make demands for their share of world energy. There is an oppor- 
tunity and a need for new and expanded coal-use technologies in 
the light industrial, commercial, residential, and transportation sec- 
tors. The rate at which coal is being substituted for oil is limited by 
two factors: (1) the characteristics of coal differ from those of oil; 
and (2) coal-use technology has not kept pace with oil, gas, and 
electric use technology. There is a need for a much broader range 
of fuel forms that are derived from coal, and for an expansion in 
the number and kinds of systems that use coal and coal-derived 
fuels. These systems should not be bound to energy-conversion ma- 
chine designs or operating conditions that have been optimized for 
petroleum-based fuels. Rather, they should be designed to fit the 
characteristics of coal and coal-derived fuels. The US Department 
of Energy's Office of Fossil Energy is committed to conducting re- 
search and developing technologically viable coal-use alternatives 
in “high risk, long-term, high payback” areas. 


0160 Health And Safety 
REFER ALSO TO CITATION(S) 3735 


(PB—86-205325/XAB) Results of direct-method 
determination ofthe gas content of US colbed, Information 
Circular/1986. Diamond, W.P.; LaScola, J.C.; eee 
D.M. (Bureau of Mines, Pittsbur PA (USA). Pittsbur 
Research a 1986. 102p. (BM-IC—9067). NTIS, 
A06/MF A 

Iii cenintinataiaiilida alae 
for measuring the gas content of virgin-coal core samples for coal 
mine health and safety considerations. Since that time, approximate- 
ly 1500 coal samples from more than 250 coalbeds in 17 States have 
been collected for gas content determination. This report makes the 
Bureau's extensive data base of gas-content data more readily avail- 
able to the coal and gas industries. The data are presented in tabu- 
lar form, alphabetically by coalbed name and by State. The compo- 
nents of the total gas content (lost, desorbed, and residual gas) are 
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given. Location (State and country), sample depth, coalbed or for- 
mation name, and coal rank are included for geographic and geo- 
logic identification. 
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42538 (DOE/METC—86/0237) Arctic and offshore re- 
search. Technology status report. (USDOE Morgantown 
Energy Technology Center, WV). Oct 1985. 52p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86001058. 
DOE's Morgantown Energy Technology Center (METC) 
and the DOE Fossil Energy Office of Oil, Gas, and Shale Technol- 
ogy are performing the following activities in Arctic and Offshore 
Research (AOR): (1) AOR Energy-Related Technology Data Base 
Development; (2) AOR seminars and workshops; (3) Arctic and 
Offshore Energy Research Coordination; (4) Arctic and Offshore 
Research which includes analysis of ice island generation, and pre- 
diction of drift paths; field and laboratory demminaiontk Gan 
engineering properties of multiyear ice, and (2) the interaction of 
multiyear ice with offshore structures; analysis of ice gouging in 
deep water (150 to 210 feet) in the Arctic Ocean, and numerical 
simulation modeling of the gouging process; analysis of the location 
and origin of the ice-ridging shear zone; analysis of sea-ice thick- 
ness using airborne radar sensing techniques; improvement of per- 
mafrost detection techniques, and analysis of permafrost character- 
istics; investigation of the effects of ice accretion and corrosion on 
offshore structures; measurements of seismic acceleration and veloc- 
ity for analyzing vibration in and stability of off-shore structures; 
detection of oil spills that occur below the Arctic ice pack; analysis 
of the effects of frost heave and corrosion on pipelines; (5) Ad- 
vanced Recovery Technologies; and (6) Subice Systems Develop- 
ment. Current activities include determining the Arctic bibliograph- 


(except multiyear ice properties, pipeline 
tems development). 10 refs., 15 figs., 3 tabs. 


the continental slope and rise off the Mid-Atlantic states were 
cos Sih. Sicues of fo hgh sommuetin naan 


patchy distribution of drilling-related Ba. 


42540 (PB—86-200185/XAB) Offshore 
source +— the Minerals 


hydrocarbon re- 

a 

ton, DC (USA). Apr 1986. 7ip. NTIS, PC AD/MF AG 
poten 
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legal, and environmental issues that arise during the conduct of the 
federal leasing program. At the request of the Minerals Manage- 
ment Service (MMS) of the U.S. Department of the Interior, a 10- 
member committee of the National Research Council was formed 
in late 1984 to evaluate the regional resource estimation methodolo- 
gy that MMS has used and is further developing. The central goal 
of a national energy policy is to foster an adequate supply of 
energy at reasonable prices. Because much of the 1.1 billion acres 
within the offshore jurisdiction of the United States is unexplored, 
the federal government has a pivotal role in the exploration and de- 
velopment of these areas, which may contain undiscovered oil and 
natural gas resources. The report discusses the great uncertainties 
that are involved in these resource assessments, describes the vari- 
ous methods used by MMS and others to generate these assess- 
ments, and presents the committee’s conclusions and recommenda- 
tions concerning MMS’s assessment procedures. 


42541 Gas & oil supply modeling: a big question for a 
small computer. Henning, B.H. inaican Gas Association). 
Energy Technology (Washington, D.C.); 13: 1114-1122(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The Onshore Gas and Oil model has been converted to a 
personal computer. The model conducts a detailed analysis of wild- 
cat drilling, one year at a time, through the year 2000. Wildcat 
drilling during a year is linked to discoveries that year. The model 
simultaneously conducts a full economic analysis of costs, revenues, 
and discounted present values. The economic analysis generates a 
measure of the profitability - termed a profitability i: of wild- 
cat drilling, with all cost and revenue elements measured in future 
years when they occur. The profitability index is calculated by sub- 
tracting expenses from revenues, and dividing the result by invest- 
ments, all expensed as a net present value. 
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REFER ALSO TO CITATION(S) 3780, 5523, 5524 


42542 (DOE/SF/01424—T9) Miulti-pattern low-tension 
demonstration flood Big Muddy Field. Technical 
April-June 1986. Mosley, M.K. (Conoco, 
, WY (USA)). 1986. Coates ACO03-78SF01424. om 
S, PC A02/MF A0l; GPO Dep. File Number 
DE86013316. 

The Big Muddy Low-Tension Flood is a commercial size 
demonstration project consisting of nine 10-acre injection patterns 
in the heart of the Big Muddy oil field located about 15 miles east 
of Casper, Wyoming. Project objectives relate to surfactant flood- 
ing in the low permeability, high fracture density, fresh water reser- 
voirs typical of many fields in eastern Colorado and Wyoming. 
Design technology is based in part on a pilot test conducted previ- 
ously at an adjacent site. During this past quarter, water injection 
continued through the second quarter of 1986. Injection well No. 
86 was shut-in June 16, 1986, after production well No. 82 was also 
shut-in. Average injection rate for the remaining five injectors was 
200 BWPD per well. Oil sales for April, May and June averaged 
100 BOPD, 92 BOPD and 100 BOPD, respectively. The May sales 
figures was low by +- 100 BO due to an upset. This oil was un- 
treatable and of. The cumulative project sales were 
260,878 BO as of June 30, 1986. 4 figs., 4 tabs. 


(PB—86-202629/XAB) Sand-box modelling. 
Avery, P. (British Hydromechanics Research Association, 
- eld). 1983. 14p. (TN—2026). NTIS, PC A03/MF 


As the result of an enquiry into BHRA’s physical-reservoir- 
modelling experience, the use of sand box models was investigated. 
The type of model was considered a possible means of confirmation 
of a numerical model. The problem facing the numerical model 
user was comparing the performance of inclined or horizontal oil 
wells with that of the conventional vertical well. 


ba q : 
Orleans LA (USA)). Apr 1983. 24p. NTI 

Experiments were undertaken that demonstrated the feasibili- 
ty of using metal oxides to scavenge oxygen during deep-drilling 
operations. Three metal oxides were selected for complexing; aque- 
ous solutions of various combinations of the chelate-metal oxides 
were prepared and evaluated. Final field dilutions ranged from 0.1 
M to 0.1 M total content. These solutions were successful in scav- 
enging oxygen instantaneously at ambient temperatures. Immersion 
tests indicated reduced general corrosion of 1010 carbon steel in all 
the candidate chelate-metal oxide treated solutions. 
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REFER ALSO TO CITATION(S) 3804 


42545 (OCS/MMS—86-0024) Oil and gas leasing/pro- 
duction program. Annual report, FY 1985. (Minerals 

ment Service, Vienna, VA (USA). Office of Offshore 
mation Services). 31 Mar 1986. 64p. OCS Information Pro- 
gram, 1951 Kidwell Dr., Suite eo Vienna, VA 22180. File 


Number T186901573. 

This report summarizes the management, supervision, and 
enforcement activities of the Department of the Interior (DOD) on 
the outer continental shelf (OCS). It also details receipts from and 
expenditures for those activities and also includes information on 
OCS safety violations as reported by the US Coast Guard. Within 
the DOI, that OCS program is administered by the Minerals Man- 
agement Service (MMS). The DOI provides access to potential 
new sources of oil and gas offshore through the lease sales conduct- 
ed by the MMS. Three such OCS sales were held during FY 1985, 
offering to industry more than 10,000 tracts covering 54.4 million 
acres in the pacific area offshore the State of California and in the 
Gulf of Mexico. Of the 10,067 tracts (54,352,583 acres) offered in 
the three OCS sales, leases were issued for 627 tracts (3,523,539 
acres). Production of oil and gas on the OCS in FY 1985 amounted 
to 414 million barrels of crude oil and condensate and 4.4 trillion 
cubic feet of natural gas. Federal offshore oil production amounted 
to 12.7% of total US oil production during FY 1985, while natural 
gas produced on the OCS was 25.3% of total US production. All 
OCS production came from the Gulf of Mexico and offshore Cali- 
fornia. During FY 1985, the USCG conducted 785 investigations 
on 1917 reports or allegations of violations of safety regulations on 
OCS facilities. These investigations resulted in the issuance of 2937 
corrective action requirements and 18 Reports of Violations. 4 figs., 
13 tabs. 


Energy scenario analysis with microcomputers: a 
Free World oll market model. Moore J; Conopest 3. 
Research Service, ashington, DC) 
Technology (Washington, D.C.); 1 112 ~1131(Mar Agee. 
(CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion ; Washington, DC, USA (17 Mar 19 
er The soptication of ‘the Lotus 1-2-3 aed spreadsheet 
concept to more than just an accounting application is demonstrat- 
ed. A free world oil demand and supply model is demonstrated as a 
scenario forecasting tool. The OIL MARKET/PC model includes 
detailed data on world oil supply a framework for incorporating 
nonconventional liquid fuels into future production of world oil, an 
OPEC supply response module and detailed region-specific demand 
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estimates. The modeling time period is 1980 to 2030, with five-year 
increments to 2000 and then ten-year increments to 2030. Data for 
the model come from a variety of public sources but especially the 
Organization for Economic Cooperation and Development. Sam- 
ples of model output are presented. 10 references, 4 figures. 


42547 an on in perspective. Kerrigan, = 
(Texaco, Inc.). Energy Technology (Washington, D.C.); 13 
1386-1391 Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 

tion (ET '86); Washington, DC, USA (17 Mar 19 

* Complacency over the current mean oe and overconfi- 
dence in the consensus case are unwarranted due to the extreme 
sensitivity of energy trends to key uncertainties. The widely held 
expectation of a long-run surplus could prove unfounded if oil 
prices continue to slip. Moreover the surplus could disappear quick- 
ly if prices collapse. However, long before the surplus completely 
disappears, OPEC's control over the marketplace could be reassert- 
ed. The comfort zone for OPEC production - the level at which 
discord within the organization would ease - is perhaps only 20 mil- 
lion barrels per day. This is only two-thirds of OPEC's output 
during the 1970's. At higher production levels, OPEC may once 
again be back in the drivers seat. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 5508, 5541 


42548 (AD-A—167799/6/XAB) Literature survey and 
data base assessment: microbial fate of diesel fuel and fog 
oils. Bausum, H.T.; Taylor, G.W. (Army Medical Bioengin- 
eering Research and Development Lab., Fort Detrick, MD 
USA). Apr 1986. 45p. (TR—8408). NTIS, PC A03/MF 


This report assesses the data base on microbial degradation 
and microbial concentration of military-relevant fog-generating oils 
(SGF 1 and 2 and diesel fuel) in soil and freshwater systems. Such 
data were not found for the SGF oils. For SGF 1, diesel fuel and 
No. 2 heating oil were considered acceptable models and for SGF 
2, light lubricating oils. Disappearance rates for No. 2 fuel oil have 
been shown to reach 500 sq.m/month (690 mg/sq.m/hr) in soils 
during the first few months following application. In waters, rates 
are probably lower, e.g. up to 10 mg/L/day for No. 2 fuel oil. 
These observations actually represent favorable case situations. 
Rates vary greatly according to the nature of the material and, for 
a given material, in response to environmental and operational con- 
ditions and the degree of weathering or aging that has occurred. 
The data base has been considered critically from the standpoint of 
its adequacy in meeting the requirement of the US Army for infor- 
mation allowing predictions of the role of biosorption to microor- 
ganisms and the rate of biodegradation in soil and freshwater sys- 
tems, of material deposited from obscurant fogs. It was concluded 
that to allow such prediction further research would be required to 
many areas. Toward this end, several research studies on biodegra- 
dative processes and biodegradation rates of impacted or settled fog 
material, with and without prior exposure to sunlight or UV, are 
recommended and prioritized. 


42549 (NIPER—175) Groundwater contamination from 
refinery operations, Status report. Stirling, K.Q.; Comstock, 
H.H. (National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA)). Jul 1986. Contract FC22- 
83FE60149. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86014381. 

This status report on the BFR5 program, Groundwater Con- 
tamination from Refining Operations, addresses the fourth milestone 
of the project. This milestone requires an analysis of the data col- 
lect to: (1) define the problems; (2) determine which of the prob- 
lems are currently being addressed; and (3) prioritize the remaining 
problems. An analysis of the data collected indicates that there are 
many areas of groundwater research related to refining that need 
additional attention. These include: analytical procedures for organ- 
ic compounds; monitoring techniques; detection of hydrocarbons; 
transport.and fate of contaminants; aquifer restoration; and preven- 
tion. Each of the problems listed above has been addressed to a cer- 
tain extent. In this section a brief outline is given of the research 
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being conducted and research still needed. This information is in- 
cluded for each of the defined problem areas. 


42550 (PB—86-201605/XAB) Outer Continental Shelf 
Environmental-Assessment Program. Final reports of princi- 
pal investigators. Volume 36. Part 1 and Part 2. (National 
Ocean Service, Anchorage, AK (USA). Ocean Assessments 
Div.). Dec 1985. 1082p. NTIS, PC A99/MF AO1. 

A compilation of 16 reports by authors associated with the 
Northwest and Alaska Fisheries Center, NMFS, NOAA, which 
evaluate the possible effects of oil development on the commercial 
fisheries of the eastern Bering Sea. 


0220 Transport, Pipelines, And Handling 


- (DOE/PO/60004—1) Cultural resources 

and assessment of the roe De ao gery = of Energy ~ ond 
port to Texas City pipeline, Brazoria and Galveston Counties, 
Texas. Final report. Castille, G.J.; Whelan, J.P. Jr. (Coastal 
Environments, Inc., Baton Rou; nge LA (USA)). 1986. Con- 
tract AC96-85P060004. 157p. S, PC A08/MF A0O1; 1; 
GPO Dep. File Number DE86013650. 

An intensive: survey and testing program of selected seg- 
ments of a proposed Department of Energy pipeline were conduct- 
ed by Coastal Environments, Inc., Baton Rouge, Louisiana, during 
December 1985 and January 1986. The proposed pipeline runs from 
Texas City, Galveston County to Bryan Mound, Brazoria County. 
The pedestrian survey was preceded by historical records survey to 
locate possible historic sites within the DOE righ-of-way. Four pre- 
historic sites within the ROW (41BO159, 160, 161, 162) and one 
outside the ROW (41BO163) were located. All are Rangia cuneata 
middens. The survey results are discussed with particular reference 
to the environmental settings of the sites and the effectiveness of 
the survey procedure. Two of the sites located within the ROW 
were subjected to additional testing. The results of the backhoe 
testing program are included in the site ipti and the scien- 
tific value of the sites are presented. 52 refs., 20 figs., 10 tabs. 


0230 Properties 


42552 (NIPER—143-PPS-86/1) Motor gasolines, 
summer 1985. Dickson, C.L.; Woodward, P.W. (National 
Inst. for Petroleum and Energy Research, a eg 
(USA)). Jun 1986. Contract Lo oF EQOIS). 78p. 

PC A05/MF AOI; 1; GPO Dep. File Number DE! 13942, 


by the American Petroleum Institute (API) and the United States 
Department of Energy (DOE), Bartlesville ee ee Office (DOE 
cooperative agreement No. FC22-83FE60149). The data are repre- 


sentative of the products of 62 marketers, large and small, which 
manufacture and supply gasoline. They are tabulated by groups ac- 
cording to brands (unlabeled) and grades for 17 marketing districts 
into which the country is divided. A map shows the marketing 
ane, Gy eat enaging netines Tie seh See 
charts of selected properties of motor fuels over the last twen' 
five years. Twelve octane distribution graphs for leaded 
leaded grades of gasoline are presented for areas 1, 2, 3, and 
average antiknock (octane) index (R + M)/2 of gasoline sold 
United States during June, July, and August 1985 
leaded below 90.0, 91.7 for unleaded 90.0 and 
leaded below 93.0 grades of gasoline. Analyses 
containing various alcohols are reported in separate 
ning with this report. The average antiknock (octane) i 
M)/2 of gasoline containing alcohols was 88.6 for 

90.0, 91.4 for unleaded 90.0 and above, and 90.2 for leaded 
93.0 grades of gasoline. 16 figs., 8 tabs. 
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03 NATURAL GAS 
0301 Reserves 


42553 Gas energy supply outlook through 2010. Kalisch, 
R.B. (American Gas Association). Energy Technology (Wash- 
ington, D.C.); 13: 994-1001(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET ‘86); Washington, DC, USA = Mar 1986). 

Late in 1984 the American Gas Association published a 
study by the Gas Supply Committee titled, “The Outlook for Gas 
Energy Through 2010.” This study was a joint effort by many 
people of the gas industry including GRI, IGT and AGA. The 
study observed that come 1646 Tcf of natural gas is judged to be 
ultimately recoverable in the US. Of this total, 665 Tcf were pro- 
duced up to year-end 1984. At that time an additional 197 Tcf were 
categorized as proved reserves, i.e., known to exist with reasonable 
certainty and producible under current economic and operating 
conditions. An additional 784 Tcf were classified as potential 
supply. In short, about 60 % of the nation’s ultimately recoverable 
resource still is available; only 40 % has been produced to data. 
This is a formidable gas resource for the lower-48; in 1984 the pro- 
duction level was about 17 Tcf; proved reserves were approximate- 
ly 163 Tcf - more than nine times the 1984 production. 2 refer- 
ences, 2 tables. 


42554 Tight sands development potential. — L; 
Haas, M.; Brashear, J.P. (Gas Research Institute, a 
IL). Energy Technology (Washington, D.C.); 5. 
1018(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion '86); Washington, DC, USA (17 Mar 1986). 

CET 46, Wsingion, DC, USAC Mar a 
much of the steady, predictable decline in conventional gas re- 
serves. Tight gas production steadily increased throughout the 
1970's, peaking at 1.5 Tcf in 1981. Although recent development 
patterns have been consistent with estimates of regional economic 
attractiveness, future development, potentially providing over 500 
Tcf in added reserves, is contingent on the successful completion of 
ongoing R & D. Industrial governmental and institutional research 
aims to improve the technical, risk, and cost position of tight gas 
with respect to conventional gas and competing non-gas resources. 
The Gas Research Institute conducts a coordinated tight gas R & 
D program designed both to mitigate exploration, drilling, and 
stimulation constraints to widespread commercialization as well as 
develop technologies to produce tight gas at $3-4/Mcf by 1990. 
Benefits of each area of R & D can be estimated to set research 
priorities, so that the maximum benefits accrue to research funds 
expended. Finally, the net benefits of individual R & D advances 
have shown that technology advances are being cost-effectively 
made. 5 references, 6 figures. 


42555 Devonian gas shale development potential. Smith, 
J.B.; Rebhun, M.A.; Tocatenn W.K. (BDM Corp., Morgan- 
town, WV). Ene Technology (Washington, D. C); 13: 
1019-1032(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
bubble and depressed 


Despite the current gas prices paid by 


spective, will continue at a slower but steady pace. 5 figures. 


42556 Pi he say. Washingion, DO). Energy Technolo 
(Weahingon Be. 153 lovee: ™1986). (CONE. 


03 NATURAL GAS 
0303 Drilling, Production, And Processing 


From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Gas hydrates are a type of inclusion compound, or clathrate, 
formed as a solid, ice-like mixture of gas and water in which gas 
molecules are trapped within a framework of water molecules. 
Water and natural gas, under certain conditions of temperature and 
pressure, can form naturally occurring as hydrates in sediments un- 
derlying ocean basins and permafrost regions. Once formed, these 
deposits are very stable and can even act as a seal or caprock to 
prevent seepage of deeper gas accumulations to the Earth's surface. 
Current research has focused on efforts to evaluate the potential of 
gas hydrate formations as a future energy supply. The Federal role 
is essential to provide coordination, integration and synthesis of re- 
search efforts that will establish an estimate of reserves for future 
use. Successful completion of these efforts should provide a well 
development data base, remove technological barriers preventing 
for commercial development of this unconventional gas resource. 6 
figures. 


0302 Geology And Exploration 

REFER ALSO TO CITATION(S) 3780, 3782, 3783 

0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 3780, 3786 


42557 (DOE/MC/20369—2073) Reservoir model for len- 
ticular sands. Final report. Evans, R.D. (Oklahoma Univ., 
Norman (USA). School of Petroleum and Geolo —y . 
ee Apr 1985. Contract AC21-83MC20369. 27. 
NTIS, PC Al2/MF A0O1; 1; GPO Dep. File Nenbar 
DE86006632. 

The results of a research effort to develop a multiphase natu- 
rally fractured, lenticular reservoir simulator is presented. The sim- 
ulator possesses the capability of investigating the effects of non- 
Darcy flow, Klinkenberg effect, and transient multiphase wellbore 
storage for wells with finite and infinite conductivity fractures. The 
simulator has been utilized to simulate actual pressure transient data 
for gas wells associated with the United States Department of 
Energy, Western Gas Sands Project, MWX Experiments. The re- 
sults of these simulations are contained in the report as well as sim- 
ulation results for hypothetical wells which are producing under 
multiphase flow conditions. In addition to the reservoir simulation 
development, and theoretical and field case studies the results of an 
experimental program to investigate multiphase non-Darcy flow co- 
efficients (inertial resistance coefficients or beta factors as they are 
sometimes called) are also presented. The experimental data was 
obtained for non-Darcy flow in porous and fractured media. The 
results clearly indicate the dependence of the non-Darcy flow coef- 
ficient upon liquid saturation. Where appropriate comparisons are 
made against data available in the open literature. In addition, theo- 
retical development of a correlation to predict non-Darcy flow co- 
efficients as a function of effective gas permeability, liquid satura- 
tions, and porosity is presentd. The results presented in this report 
will provide scientists and engineers tools to investigate well per- 
formance data and production trends for wells completed in lentic- 
ular, naturally fractured formations producing under non-Darcy, 
multiphase conditions. 65 refs., 57 figs., 15 tabs. 


(PB—86-203312/XAB) Brine chemistry and con- 
reactions 


foal of clean haa with natural gas produc- 
tion. Annual report, January-December 1985. Sundareswaran, 
— Varughese, K.; Greenberg, J.; Sethuraman, G.; Matty, 
J. Gice Engineering Design and Devel t Inst., Hous- 
ton, TX (U )). Jan 1986. 155p. NTIS A08/MF AOl. 
The report covers ways to characterize brine chemistries 
and determine ways to mitigate or control adverse chemical reac- 
tions (scale and corrosion) in co-producing gas and water wells. 





03 NATURAL GAS 
0303 Drilling, Production, And Processing 


42559 New three-phase equilibrium model (oil/gas/brine) 
used to of liquid hydrocarbons from a 
well. Weres, O.; Jun, C.H.; Tsao, L. (Law- 


rence Batkeioy Lab): pp 417-422 of Proceedings of the 56th 
annual California regional meeting of the Society of Petrole- 

um Engineers. Volume 1. Richardson, TX; of Pe- 
alan a (1986). (CONF-8606136—). Contract 
ACO03-76SF0009 

Fa i etal acetals dil 
(23 Jun 1986). 

Several of the design geopressured gas wells developed by 
the U.S. Department of Energy have produced small amounts of 
liquid hydrocarbons. At all wells, an unusual, aromatic gas conden- 
sate has been collected. This condensate differs dramatically from 
oil, containing predominantly light aromatic hydrocarbons, with 
subordinate cycloalkanes, branched alkanes, and normal alkanes. 
Two of the wells have also produced a paraffinic oil. The authors 
have analyzed hydrocarbon liquids produced from the Gladys 
McCall No. 1 well (Cameron Parish, Louisiana). They have devel- 
oped a computer program that models detailed phase relations in 
the system gas-oil-brine, and have used it to interpret the produc- 
tion of hydrocarbon liquids from Gladys McCall No. 1. They con- 
clude that a single dispersed hydrocarbon phase was present within 
the producing formation, initially at some distance from the well- 
bore. The aromatic condensate represents the relatively water solu- 
ble hydrocarbons which dissolved in the brine. Prolonged produc- 
tion of brine from the well caused the hydrocarbon phase to move 
toward the well, ultimately leading to production of oil. Adsorption 
of less volatile hydrocarbons on minerals and organic matter retard- 
ed their transport in the formation, producing some chromatogra- 
phic separation of the hydrocarbons in the oil. 


0304 Products And By-products 


42560 (PB—-86-203221/XAB) Basic research on pulse- 
combustion phenomena. Annual November 1984-No- 
vember 1985, Corliss, J.M.; Putnam, A.A. (Battelle Colum- 
bus Div., OH (USA)). 21 Feb 1986. 55p. NTIS, PC A04/ 
MF AOl. 

The objective of the program is to study the basic fluid me- 
chanics, kinetics, and pollutant-formation phenomena occurring in 
pulse-combustion systems. To meet the objective, non-obstrusive 
optical diagnostic techniques are being employed in addition to 
more-conventional combustion diagnostics. An all-quartz pulse- 
combustion system was developed for use with nonintrusive optical 
diagnostic techniques. Three techniques were used including (1) 
high-speed photography using specially image-intensified tech- 
niques, (2) Laser Raman Spectroscopy, and (3) CH, O2:, and OH 
optical-emission measurements. For the measurements described in 
the report, the overall system operated with equivalence ratios of 
1.5 (air to fuel), and 1.0. Results indicate that the combustion proc- 
ess is never actually terminated in the pulse-combustion system. 
The bulk of the combustion activity occurs in high-intensity bursts 
at operating frequency ranging from 50 to 65 Hz for the system 
studied. The findings indicate that the fundamental operation of the 
pulse combustor is controlled primarily by mixing phenomena. 


0305 Health And Safety 
42561 (PB—86-203189/XAB) Investigation and identifi- 


ugust- 

.; Attari, A. (Institute of Gas Technolo; , Chica- 

go, IL (USA)). May 1986. Sip. NTIS, PC A04, AOl. 

The report presents the results of an extensive literature 

survey to collect and assemble information on the current state of 

the tracer technology with the objective of selecting promising 

techniques that could serve to positively identify and distinguish 

the source of a leaking and migrating natural gas from other nearby 

sources of methane or natural gas and not merely indicate the pres- 
ence of a gas leak. 
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0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 3787, 4590 


42562 (DOE/PE—0029) Energy projections to the y 
2000. (Department of Energy, Washington, DC (USA)). "Sul 
1981. 169p. NTIS$17.00. 

To supplement its national energy policy plan, DOE project- 
ed world and US energy supply, demand, and price through 2000. 
The three most important tions affecting DOE's predictions 
are world oil prices ($37-50/bbl in 1985, $41-68 in 1990, and $50-95 
in 2000), US economic growth (2.3-3.8%/yr in 1985, 2.1-3.6% in 
1990, and 2.0-3.0% in 2000), and the numerous factors that influ- 
ence domestic production of various fuels. Compared with previous 
assessments, DOE’s forecast is bright, with conservation cutting 
demand more effectively than expected. The study predicts steady 
increases in domestic production through 2000 and a gradual de- 
cline in net oil imports after 1985. DOE places total US gas supply 
(conventional, unconventional, and manufactured, plus net imports) 
at 19.9 trillion CF in 1985, 20.9 TCF in 1990, and 21.0 in 2000. 


42563 (PB—86-203114/XAB) Competitive position of 
natural gas: steel-reheat applications. Topical report, January 
1985-May 1986. Williams, J.H.; Koch, G.S.; McDermott, 
H.; Klareich, F.H. (Hagler, Bailly and Co., Washington, DC 
(USA)). May 1986. 159p. NTIS, PC A08/MF AOl. 

Steel-reheat market application profiles are developed for 
natural gas and other fossil-fueled furnaces as well as for electric- 
induction furnaces. Natural gas accounts for over 72% or, 135 of 
the 187 trillion Btu per year currently used for reheating steel prior 
to rolling or other forming operations. Future steel industry and 
technology trends are examined for potential impact on natural gas 
use and natural gas technologies. Beyond the global factors affect- 
ing the steel industry as a whole, further implementation of hot 
charging and direct rolling techniques could reduce the amount of 
fuel needed for reheat. New steel forming processes now under de- 
velopment seek to minimize the time and energy needed for reheat, 
and could place dramatically new requirements on gas-fueled reheat 
technologies. Although more costly, current electric induction heat- 
ing technologies appear to be better positioned to take advantage of 
these new processes. New R&D opportunities for the natural gas 
industry are discussed in the context. 


42564 Load management of natural gas distribution = 
tems. Ryan, R.R. Energy Technology (Washington, D.C); 13 
542-550¢Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion a Be, '86); Washington, DC, USA (17 Mar 1986). 

There have been many improvements in the Load Manage- 
ment techniques developed by the Natural Gas Distribution Indus- 
try. With the continued aid of computer systems and space-age 
technology, this progress will continue. Improved Weather Fore- 
casting will continue. Improved Weather Forecasting will continue 
to be a major factor in the development of efficient Load Manage- 
ment. 7 figures. 


42565 outlook for natural gas demand. Schroe- 
der, W.W. Energy Technology (Washington, D.C.); 13: 960- 
962(Mar 1986). (CONF-860303-—). 

From 13. ee ee ee conference and exposi- 
tion (ET ee eee es wera 7 Mar 1 

natural gas industry's emp! I 

wiguiagae ean tomes etn neraameenaee 
try force. The market has an increasingly large and active commod- 
ity-oriented demand segment. Retention and expansion of these 
markets will compel further change in the structure and strategy of 
portunity. 


42566 Natural gas market developments, industrial gas 
user "rh Ener Hov, L.J. (Stauffer Chemical _— West- 
ow tay nergy Technology (Washington, D.C.); 13: 963- 
O(Mar to86) (CONF-860303—). 
From i3. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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Recent dramatic market changes are reviewed. Some of the 
ways users have employed to meet these changes are discussed. 
The problems and pitfalls associated with incremental pricing are 
discussed, and near-future scenarios are outlined. 


42567 Marketing and forecasting in a small utility. 
B.N. Energy Technology (Washington, D.C.); 13: 1105- 
1113(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

A gas sales forecasting model is discussed. It explicitly con- 
siders the major gas end uses, and projects their respective market 
penetrations and energy use rates. The market penetration and use 
projections are based on econometric relations that are drawn from 
the theory of consumer choice. These relations are sensitive to 
energy costs, the technological performance characteristics of alter- 
native equipment and appliances, performance as a function of in- 
vestment costs, and customer attributes. The behavioral parameters 
of these relationships are statistically estimated from survey data. 
The resulting forecasting system exhibits the structural detail that is 
the strength of the engineering approach, while maintaining the 
firm behavioral foundations in the theory of consumer choice. 
Some of the salient features of the model are discussed. 


42568 Gas engine driven chiller development and econom- 

ics. Koplow, M.D.; i 

Energy Techno 

1986). (CONF-8 
From 13. annual energy technology conference and exposi- 

tion a i USA (17 Mar 1986). 

a OGEN Dinsion of ae Elecoon Corporation 
has developed a nominal 150 ton engine driven chiller system under 
the sponsorship of the Gas Research Institute. The system incorpo- 
rates an engine directly driving a screw compressor to produce 
about 130 tons of cooling capacity and a single effect absorption 
chiller driven by hot water recovered from engine heat to produce 
another 30 tons of cooling capacity. An economic analysis shows 
that it will be possible to recover the cost premium of engine 
driven chiller systems in most US cities in 3 years or less with the 
O & M savings of these systems when this cost premium is $30 per 
ton. 4 references, 13 figures, 5 tables. 


0308 Environmental Aspects 


t, E.F.; Panora, R. (1227-1247). 
pone D.C); 13: 1227-1247(Mar 


REFER ALSO TO CITATION(S) 5502, 5503 
0309 Artificial Stimulation 


42569 (PB—86-201670/XAB) Development of a real-time 
diagnostic and control system for GRI (Gas Research Insti- 
tute) mobile test and control oe Sa a ae 
ber 1984-November 1985. (Resources Engineering Systems, 
Inc., Burli MA (USA)). Mar 1986. 61p. S, PC 
A04/MF A z. 

The focus of this report is to analyze, design, monitor and 
control in real time, the physical and logistical details of typical 
field operations - specifically those associated with the technology 
of hydraulic fracturing for enhancement of resource extraction 
from underground tight-gas reservoirs; hence, to improve the tech- 
nology, reduce the risk, and render more economic the production 
of increasingly inaccessible resources. 


(PB—86-203247/XAB) Development and evalua- 
oe a0 caleneans tek tattinaaaeeethen tom 0 dean aed 
seam in the Piceance Basin. Annual report, June 1, 1984-May 
31, 1985. Seccombe, J.C.; Schwoebel, J.J.; Logan, T.L.; 
Decker, A.D.; Cooper, ED. (Resource Enterprises, Inc., 
Grand Junction, CO (USA)). Mar 1986. 143p. NTIS, PC 
A07/MF AO1. 

The report covers trends to develop, improve, evaluate, and 
communicate the technology required to produce gas from deeply 
buried coal with reduced uncertainty and increased economic 
return. Project efforts are focused on a single coal reservoir at the 
test site with the goal of understanding the parameters controlling 
coalbed gas production. 


03 NATURAL GAS 
0320 Transport, Pipelines, And Handling 


42571 (PNE-RB—81) Fawn Creek Government No. 1. 
Project Rio Blanco. Final report. (USDOE Nevada Oper- 
ations Office, Las Vegas. Engineering and Energy Manage- 
ment Div.). Aug 1986. => (NVO—303). NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86013939. 

Project Rio Blanco was a joint Government-industry experi- 
ment using nuclear explosives to stimulate the flow of natural gas 
from low-permeability formations which could not be economically 
produced through conventional methods. The project consisted of 
the simultaneous detonation of three nuclear explosives on May 17, 
1973, in a 7000-foot well in northwestern Colorado (Fig. 1). Gas 
production testing and project evaluation continued through June 
1976. The site cleanup and restoration planning phase began in De- 
cember 1975, and was concluded with the issuance of an operation- 
al plan, Project Rio Blanco Site Cleanup and Restoration Plan, 
NVO-173, in May 1976. Actual site restoration activities were con- 
ducted during the period from July to November 1976. Project Rio 
Blanco Site Restoration Final Report, NVO-183, January 1978, 
summarizes the activities throughout the restoration period and de- 
scribes the final site status. The subsurface plugging of Fawn Creek 
Government No. 1 well commenced on July 16, 1986, and was 
completed on July 17, 1986. The details of the plugging operation 
are contained in Appendix B and the final status as plugged and 
abandoned is shown in Figure 3. The general method was to use 
the in-place gas production tubing as a working string to set a cast 
iron bridge plug in the 5 1/2 in. casing at 5030 feet, and to pump an 
80-foot cement plug on top of the cast iron bridge plug. The casing 
was then perforated at selected points to place the required cement 
plugs. A total of about 266 cubic feet of cement slurry was pumped 
to place the cement plugs. The 10 3/4 in. surface casing and the 5 
1/2 in. casing were cut off below the ground level and a steel plate 
was welded on the top of the 10 3/4 in. casing. A permanent 
marker was welded to the steel plate. 


42572 The influence of an immobile or mobile saturation 
upon non-Darcy compressible 
fractures. Evans, E.V.; Evans, R.D. (Mississippi State 
Univ.). pp 181-196 of Proceedings of the 56th annual Cali- 
fornia regional meeting of the Society of Petroleum Engi- 
neers. Volume 1. Richardson, TX; Society of Petroleum En- 
gineers (1986). (CONF-8606136—). 

From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 1986). 

The effects of an immobile and mobile liquid saturation upon 
the non-Darcy flow coefficient in propped fractures have been in- 
vestigated. It was observed that an immobile liquid saturation of up 
to 20 percent of the pore volume can triple the non-Darcy flow co- 
efficient. For flow in a propped fracture, the magnitude of the non- 
Darcy flow coefficient in the presence of an immobile liquid satura- 
tion is dependent upon the reduction in available cross-sectional 
flow area of the porous media. The linear reiationship between the 
logarithm of the non-Darcy flow coefficient and the logarithm of 
the proppant permeability for propped fractures as proposed by 
Cooke, is shown to be invalid in the presence of an immobile or 
mobile liquid saturation. Constants are presented which can be used 
to obtain a more accurate approximation than has previously been 
available on the non-Darcy flow coefficient for single-phase flow in 
10/20 and 20/40 Ottawa sand-propped fractures. Polynomial curve 
fit constants for determination of the non-Darcy flow coefficient as 
a function of the immobile liquid saturation in 10/20 and 20/40 
Ottawa sand-propped fractures, for various closure stresses, are also 
presented. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 3806 


42573 (PB—86-203288/XAB) oe flowmeter develop- 
ment, Phase 1, Gas sampling method. Phase 2. 

energy flowmeter. Annual report, January 1982-August 1983. 
anon W.H.; Hall, K.R. (Precision Machine Products, 
Inc., Dallas, TX (USA)). Dec 1983. 49p. NTIS, PC A03/ 
MF AOl. 


The objective of the report is to develop and field test a pro- 
totype meter that directly measures flow in a natural gas line. 
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42574 (N—86-24962) Measurement of viscosity of gase- 

ous mixtures at atmospheric pressure. Singh, J.J.; Mall, GH; 

Chegini, H. (National Aeronautics and Space Administra- 
ion, Hampton, VA (USA). Langley Research Center). May 

1986. — (NASA-TP—2582; L—16103). NTIS, PC A02/ 

MF A 


Tectiintvatidaiiny thdiaienmamstemaiiaiaiit. 
cluding simulated natural-gas samples, have been measured at at- 
pressure and room temperature using a modified capil- 
lary tube method. Pressure drops across the straight capillary tube 
section of a thermal mass flowmeter were measured for small, well- 
defined, volume flow rates for the test gases and for standard air. In 
this configuration, the flowmeter provides the volumetric flow 
rates as well as a well-characterized capillary section for differential 
pressure measurements across it. The coefficients of viscosity of the 
test gases were calculated using the reported value of 185.6 micro 
P for the viscosity of air. The coefficients of viscosity for the test 
mixtures were also calculated using Wilke’s approximation of the 
Chapman-Enskog (C-E) theory. The experimental and calculated 
values for binary mixtures are in agreement within the reported ac- 
curacy of Wilke’s approximation of the C-E theory. However, the 
agreement for multicomponent mixtures is less satisfactory, possible 
because of the limitations of Wilkes’s approximation of the classical 
dilute-gas state model. 


42575 (PB—86-203262/XAB) Molecular theory and com- 
puter-simulation studies of natural and synthetic gas mix- 
tures. Annual report, January 1, 1985-December 31, 1985. 
Gubbins, K.E. (Cornell Univ., Ithaca, NY (USA). School of 
aaa Engineering). 31 Jan 1986. 42p. NTIS, PC A03/ 
AOl 

Studies of bulk-fluid mixtures and of liquid-surface ——— 
(iquid-gas and liquid-liquid) by statistical mechanical theories and 
computer simulation are reported. The authors developed new the- 
oretical equations of state for mixtures in which the molecules may 
be polar, polarizable or associated. In cases where association or 
hydrogen bonding occurs, the authors undertaken a study of mix- 
tures in which the unlike molecules associate strongly. The theoret- 
ical equation of state is in excellent agreement with the Monte 
Carlo simulation results, even for the complete dimerization limit. 
Initial comparisons of the theory with experimental data are also 
promising. The authors also developed new theoretical equations of 
state for electrolyte solutions, and are in the process of making sim- 
ulation calculations to test them. The work on adsorption at liquid- 
vapor and liquid-liquid interfaces was extended to study surfactant 
molecules that are polar and of nonspherical shape. Studies based 
on mean field theory and molecular dynamics simulation are aimed 
at examining the effects of varying the molecular characteristics. 


0340 Combustion 


REFER ALSO TO CITATION(S) 4575 


42576 (PB—86-203122/XAB) Pulsed gas combustor/pre- 
heater for Portland cement. Final report, April-September 
1985. Zappa, O.L.; Weiss, S.J. (Avco-Everett Research 
oa MA (USA). Oct 1985. 76p. NTIS, PC A05/ 

Summarizes the work performed in FY1985 on an investiga- 
tion of a pulsed gas combustor as applied to the synthesis process 
for Portland Cement. The combustor is non-acoustic and requires 
no resonator. An orifice (nozzle) is utilized in conjunction with the 
combustor volume such that the time for pressure decay is greater 
than the time for combustion resulting in high peak pressures. The 
high-pressure gain realized enhances the raw-feed entrainment and 
heat transfer and simplifies the subsequent separation of the feed 
from the gas stream. Analyses included modelling of the combustor 
discharge and pressure gain while entraining system process gases, 
and two-phase flow for raw feed entrainment during preheating, 
drying, and precalcining. Cycle tradeoffs between gas consumption 
and pressure gain were performed to optimize a preheater/precal- 
ciner retrofit for cement synthesis. The capital and operating costs 
were evaluated for an 829-kton/year clinker production-rate 
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cement plant for the new technology as weil as the current technol- 
ogy (four-stage, cyclone). 


42577 (PB—86-203197/XAB) Pulsating burners - con- 
trolling mechanisms and performance. Annual report, Decem- 
ber 1, 1984-November 30, 1985. Zinn, B.T.; Daniel, B.R.; 
Jagoda, J.I. (Georgia Inst. of Tech., Atlanta ‘(USA). Schooi 

Aerospace Engineering). Apr 1985. 26p. NTIS, PC A03/ 
MF AOl. 

Although gas-fired pulsed combustors for home heating have 
now been on the market for a number of years, little is known 
about the physical and chemical processes that control the oper- 
ation of these devices. This study attempts to gain an understanding 
of these processes such as mixing, cycle-to-cycle reignition, and 
flame propagation in the burner. Such an understanding would 
permit a more-rational approach towards the design of future com- 
bustors. Eleven combustors with different lengths, diameters, and 
volumes were constructed and tested. Mean temperatures and 
acoustic pressures were recorded and the exhaust gases analyzed 
for concentrations of CO2, CO, O2 and No/sub x/. All combustors 
performed well for fuel-air ratios between .6 and 1.1. The combus- 
tion efficiencies for all combustors was very close to 100% except 
near the rich limit, which appears to be mixing-controlled. The CO 
and NOx concentrations in the exhaust were of the order of 30-50 
ppm for all combustors tested. 


42578 (PB—86-203304/XAB) Application of oxygen-en- 
riched combustion air in radiant tubes: feasibility study. Final 
report, April 1984-March 1985. Huebner, S.R.; Schmall, 
R.A.; Hersch, C.A. (Midland-Ross Corp., Toledo, OH 
Sal 1985. 146p. (REPT—1307). NTIS, PC A07/ 


The objective of the program is to determine the effect of 
applying oxygen-enriched combustion air to radiant tubes. Specifi- 
cally, the increases in heat-transfer rates and thermal efficiency are 
to be quantified as a function of the oxygen concentration in the 
combustion air. 


42579 (PB—86-203346/XAB) Endurance testing of a nat- 
ural-gas-fueled ‘King engine. Aannual report, March 1985- 
February ™ OS ae Research Inst., San 
Antonio, TX io eWRI . ee and Vehicle Re- 
ae 1986 Mit WRI—8516A). NTIS, PC A04/ 

Endurance testing was performed on production-type Mazda 
13B rotary engines converted for operation on natural gas. Industri- 
al use of the rotary engine is dependent on achieving sufficient du- 
rability for the intended application. Current rotary-engine durabili- 
ty was evaluated by operating three engines up to 6000 hours and 
transferring the advanced technology gained to rotary-engine de- 
velopers in the USA 


42580 pets er tay mayne Burner technology bulletin: 
pe gst onl 


ru > 7 klin, D. (Battell 
Div., P Map Ws 2 Sep 191 1985. 3570p. (N—4620-3470). NTIS, 
PC A04/MF AOI. 

The bulletin summarizes key research results on ways to sup- 
press noise that is caused by combustion roar and combustion- 
driven oscillations in small gas burners (up to about 100,000 Btu/hr 
input per burner). The scope includes conventional steady-state 
burners used in various residential and small commercial appliances, 
such as cooking equipment, water heaters, furnaces, and boilers. 
Noise problems are classified as being either combustion roar or 
combustion-driven oscillations. Techniques for suppressing combus- 
tion roar include reducing flow velocity, input rate, primary aer- 
ation, and turbulent-stream fluctuations in ports; using resonators as 
mufflers; using dissipative mufflers; considering furnace shape; su- 
perimposing noise from internal sources and reducing turbulence 
level before the flame. Possible remedies for combustion-driven os- 
cillations vary, depending on types of flames (turbulent or nontur- 
bulent premixed or diffusion flames). 
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42581 Effect of obstacles on flames. Brandeis, J. (Law- 
rence Livermore National Lab., Livermore, CA). Combus- 
tion Science and Technology; 44: No. 1, 61-73(1985). Contract 
W-7405-ENG-48. 

The effect of distributed obstacles on flame propagation in 
gaseous media is studied numerically using a two-dimensional com- 
bustion hydrodynamic model. The method is applied to the prob- 
lem of deflagration underneath a column-supported storage tank, 
idealized by a horizontal slice across the column array. Dimensions 
of the model problem are scaled down to expedite the computation. 
Numerical simulation confirms that distributed obstacles can accel- 
erate a flame to many times its nominal speed. The results show 
that obstacles’ cross-sectional area and separation distance are im- 
portant factors in determining flame acceleration. The specific dis- 
tribution of obstacles can also affect the speed of the flame, though 
not as much as the obstacles’ size. The primary mechanism of flame 
acceleration in this study appears to be the aerodynamic effect due 
to obstruction of the flow. Also, the fastest moving flame branches 
are those propagating along line of-sight paths between the obsta- 
cles. The rate of flame along each flame branch is con- 
trolled predominantly by the local flame and flow characteristics. 
The implication of these findings on the design of liquefied gaseous 
fuel (LGF) storage facilities are discussed. 


0350 Storage 


REFER ALSO TO CITATION(S) 3823 


42582 (BNL—37882) Insulating polymer concrete for 
LNG impounding dikes. Fontana, J.J.; Steinberg, M. (Brook- 
haven National Lab., Upton, NY (USA)). Mar 1986. Con- 
tract AC02-76CH00016. 13p. (CONF-8604218—1). NTIS, 
PC A02/MF AO01; 1; GPO . File Number DE86011526. 

From American Gas Association: distribution/transmission 
conference; Chicago, IL, USA (28 Apr 1986). 

An insulating polymer concrete (IPC) composite has been 
developed under contract to the Gas Research Institute for possible 
use as a dike insulation material at Liquid Natural Gas (LNG) stor- 
’ age facilities. In the advent of an LNG spill into the impounding 
dike area, the boiloff rate of the LNG can be substantially reduced 
if the surfaces of the dike are insulated. This increased safety at the 
LNG facility will tend to reduce the hazardous explosive mixture 
with atmospheric air in the surrounding region. The dike insulation 
material must have a low thermal conductivity and be unaffected 
by environmental conditions. The IPC composites developed con- 
sist of perlite or glass nodule aggregates bound together as a closed 
cell structure with a polyester resin. In addition to low thermal 
conductivity and porosity, these composites have correspondingly 
high strengths and, therefore, can carry transient loads of workmen 


ing a complete installation at its LNG facility. 5 refs., 5 tabs. 
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ee ae 1-10) Opportunities 
one a: facing U oil shale. Frye, K.N. 

Washington, D DC). Dec 1985. NTIS, PC 
Al OME A ile Number DE85013717. (CONF-850761— 


From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
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(DOE/METC—85/6026, pp 11-26) Tar Sand 
Progam everson. Westhoff, J.D. t. of Energy, Lara- 
mie, Wyoming). Dec 1985. NTIS, PC A16/MF AOI. File 
Number DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The major emphasis of the Tar Sand Program for the period 
FY 85 through FY 90 is to assemble the existing field and laborato- 
ry data bases and to focus the next 5-years’ research on mathemati- 
cal modeling of physical/chemical systems to better define and 
reduce technical and economic constraints to bitumen recovery and 
associated environmental problems. The program has two activities: 
technology development and environmental impact mitigation. 
Funding is divided between the core program for in situ and sur- 
face extraction research in the approximate proportions of resource 
occurrence 85%/15% respectively. A third element of the program 
is provided by the US-Canada Cooperative Agreement for R and D 
in tar sand and heavy oil. US-Canada research is a headquarters 
fossil energy function which is administered at both the headquar- 
ters and field management levels and is implemented by the Mor- 
gantown Energy Technology Center/Laramie Project Office. 


42585 Seen ae pp 27-29) Overview of 
US and Canada Memorandum of Understanding for — 
and heavy oil research. Avellanet, R.A. of Energy, 

Washington, DC). Dec 1985. NTIS, PC A16/MF AO1. 
Number DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul — 

The US and Canada have signed a formal Memorandum of 
Understanding (MOU) to engage in cooperative research in tar 
sands and heavy oil. The agreement began in 1979 and has recently 
been extended to December 1989. The participating body for the 
US is the Department of Energy with the activities conducted by 
the Fossil Energy Office of Oil, Shale and Coal Liquids (OGSCL), 
while the federal Department of Energy, Mines and Resources 
(EMR) represents Canada. The MOU provides a key framework 
for research and development cooperation between the two nations 
in fostering efficient development of tar sand extraction technology. 
Three formal annexes have been appended to the basic MOU. 
These deal with parametric analysis of tar sand and heavy oil char- 

steam with additives, and dissemination of information. 
A fourth annex dealing with monitoring frontal movement in ther- 
mal recovery is pending. 


42586 (DOE/METC—85/6026, pp 30-33) Acoustic 
emissions for determination of tar sand production front loca- 
ee Huie, J.S.; Smith, G.E. Jr. (USAE Wa- 
ys Experiment Station, Vi MS). Dec 1985. 
NTIS. PC A16/MF AOI. File Number DE85013717. 
(CONF-850761—). Contract AI01-85FE60731. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Acoustic emissions have been used successfully on a sporad- 
ic basis for determination of tar sand production front location in 
the Athabasca tar deposits but have not been used to date in US tar 
ee eee 

better understanding of acoustic emissions in unconsolidated tar 
sands and using that improved knowledge to minimize acoustic 


monitoring method to consolidated US tar sands. The ob- 
julie of Gan pale alt Gadd, all te caida be teaathed to 
some detail. 


yon ett cnclogy “section 34-42) Resource 
42587 (DO ) ; 


selection. Sinks, 
D.J. (Western bce tee Laramie, WY). Dec 1985. 
NTIS, PC A16/MF AOl. File Number DE85013717. 
(CONF-850761—). Contract FC21-83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The project described here is aimed at the evolution of the 
suitability of tar sand resources for exploitation via resource charac- 
terization of US tar sand deposits and development of resource se- 
lection criteria guidelines related to recovery process technologies. 
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A centralized computer data base is being used for tabular display 
of the data, and for graphics. The program for tabular display is a 
program with (1) a a generalized description of each rec- 


analytical information on a foot-by-foot or gross sample basis for 
each location included in the second part of the data base. All parts 
of the data base are not yet complete. Data for three Utah tar sand 
deposits are discussed. 4 references, 4 figures. 


42588 eee pp 121-128) Develop- 
support the oil - pro- 


ep of Encr, M AO0l. File 


From 1. cinninll tae coal shale cnctaeaniet anita Wier 
gantown, WV, USA (9 Jul 1985). 

One element of the oil shale program is to develop an oil 
shale data base. US DOE is currently into its second year of the 
data base development. The data base will principally be a reposi- 
tory for research information from the DOE oil shale program. It 
will, however, include documented information from other sources. 
The types of information to be included in the data base are from 
bench- and pilot-scale studies; major plant design, construction, and 
operating data; resource characterization data; and economic, envi- 
ronmental, and siting data. The oil shale data will be entered into 
the METC data base system in four primary areas to allow the user 
greater flexibility and more rapid access to the data of interest. 
They are the Major Plants Data Base (MPDB), the Test Data Data 
Base (TDDB), the Resource Extraction Data Base (REDB), and 
the Math Modeling Data Base (MMDB). 3 figures, 1 table. 


42589 Fuels from tar sands. Woods, L.M. obil Oil 
» New York, NY). £ Tech (Washington, 
): 13: 1491-1426(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
OR ee ee ee 
A general discussion of the tar sand resource in the US in 
presented. The difficulties and uncertainties associated with the de- 
velopment of synfuels are discussed. Predictions are made concern- 
ing the development of the tar sands resource in the US and 
Canada during the next 15 years. 


0403 Drilling, Fracturing, And Mining 
REFER ALSO TO CITATION(S) 3847 


42590 SS ee, PP 129-140) Overview 
of surface process modeling in the Oil Shale 
Tucker, W.F.; Bartke, T.C. (EG and G W Analyt- 
ical Services Center Inc., Laramie, WY). Dec 1985. NTIS, 
PC A16/MF AOl. File ember DE85013717. (CONF- 
850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Mathematical models developed to facilitate the understand- 
ing and interpretation of experimental results of the complexity. 
For this overview, the models are classified as mechanistics, unit 
operations, and systems models. The mechanistic models, which are 
the simplest, typically deal with only one or a few phenomena, e.g. 
kinetics of gas diffusion for the interior of a shale particle. Some 
typical mechanistic models currently in use are described. The next 
most complicated models, unit operations, are often groups of 
mechanistic models connected through linking programs, and sever- 
al of these currently being used by DOE contractors are presented. 
Several systems models, the most complex of the mathematical 
models, which are designed to ultimately simulate an entire process 
flowsheet from mine to refinery, employed by DOE and its con- 
tractors are presented here. 1 figure, 3 tables. 
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(DOE/METC—85/6026, pp 213-223) Modeling 

of rock fracture/rock motion. Chen, E.P.; Gorham-Ber- 

E.; Kuszmaul, J.S.; Taylor, L.M. (Sandia National 

Labs. Alb juerque, ue, NM). Dec 1985. NTIS, PC A16/MF 

A0l. File umber DE85013717. (CONF-850761—). Con- 
tract AC04-76DP00789. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The principle objective of the Rock Fragmentation Research 
Program is to develop the capability to predict (with modeling) the 
characteristics of the oil shale retort that determine yield as a func- 
tion of blast design and the site properties. The rock fragmentation 
modeling consists of calculating the initial explosive fracturing 
using the dynamic finite element code, DYNA2D, coupled with a 


ments have been conducted to validate the predictions from model- 
ing, and good agreement was noted between the computer predic- 
tions and experimental results. 11 figures, 3 tables. 


42592 (DOE/METC—85/6026, ep ee Static frac- 
ture characterization of oil shale. K.P.; a 
M.D.; Foust, S.H.; Webes, 3. (Univ. of Wy Laramie). 
Dec 1985. NTIS, PC A16/MF AOl. File Number 
DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

In order to to better understand and plan for in-situ fragmenta- 
tion, static fracture behavior of oil shales has been thoroughly char- 
acterized with respect to oil yield. Size effect and failure criterion 
have also been investigated. A new fracture mechanics testing 
model developed at the University of Wyoming specifically tailored 
for the fracture investigation of layer rocks has been used. Analyti- 
cal and numerical methods using finite elements, stress method, 
strain energy method, ellipse method, and J-integrals have been em- 
ployed. Results are compared with limited data published in the lit- 
erature. The results indicate that for rich oil shale (sp gr about 1.9) 
from the Green River formation, the fracture toughness was found 
to be around 32 N/mm/sup 3/2/, which compares well with pub- 
lished data. However, for lean oil shale (sp gr about 2.3), the frac- 
ture toughness was measured to be around 23 N/mm/sup 3/2/, 

hich is about 60% of that reported previously. 20 references, 5 
figures. 
42593 


ee eae pp 233-243) Evaluation 
of Anvil Points Tests. Dick, R.D Alamos National 
Lab., NM). Dec 1985. NTIS, PC A16/MF AOl. File 
Number DE85013717. (CONF-850761—). 
From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
town, WV, USA (9 Jul 1985). 

In 1983 and 1984, nine oil shale fragmentation tests were 
conducted at Anvil Points in Colorado that focused on two areas, 
gas pressure versus stress wave effects on fragmentation and crater 
formation. All experiments were single-borehole geometry and in- 
cluded diagnostics for monitoring rock motion and explosive and 
stem performance. Other data also exist from tests that ranged from 
very small, very simple borehole configuration to large-scale, very 
complex multiple-borehole, multiple-level designs. This report re- 
views the available fragmentation data. Analysis of some of the 
data, particularly the full-scale tests from the Anvil Points series is 
presented. 9 references, 12 figures. 


42594 (DOE/METC—85/6026, pp 304-313) Oll shale 
siting methodology. Barr, S.; ame =: Lee, J.T.; os 
ments, W.E.; Peterson, EJ; Mroz, E.M.; Williams, M 
Streit, G.,; Reynolds, C. (Los Alamos National Lab., NM). 
Dec 1985. NTIS, PC A16/MF AOl. File Number 
DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

A discussion of the Los Alamos Shale Siting Methodology 
project whose goal is to assist in optimizing the utility of oil shale 
resources while minimizing adverse environmental effects is pre- 
sented herein. Some tools currently being compiled to achieve the 
goal of this project include atmospheric and hydrologic models and 
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data. Other tools to be acquired through interactions with other 
components of the oil shale program include models and data on 
solid waste practices, the dependence of effluent properties on raw 
feedstock and process options, and in-situ retort abandonment. 
Once all these tools are in place, they may be exercised on a large 
number of siting scenarios with constraints imposed by environmen- 
tal regulations and economics. The progress made to date in defin- 
ing the critical issues affecting facility siting is explored. 4 refer- 
ences, 3 figures, 1 table. 


0404 Oil Preduction, Recovery, And Refining 
REFER ALSO TO CITATION(S) 3827, 3830, 3832, 3861, 3861, 3869 


(CONF-8604172—5) Influence of weathering/ 

on on the devolatilization mechanisms of oil shale. 

(USDOE Morgantown Energy Technology 

Center, WV). 1986. 10p. NTIS, PC A02, A0l; 1; GPO 
Dep. File Number D 6014001. 

From 19. annual oil shale symposium; Golden, CO, USA (21 
Apr 1986). 

To better understand the influence of preoxidation on the 
devolatilization mechanisms of oil shale, a western and an eastern 
oil shale and their co ing organic fractions were preoxi- 
dized in dry air at 150°C for up to 6 days. Detailed pyrolysis be- 
havior of these materials was subsequently determined by using 
techniques of thermogravimetric analysis combined with mass spec- 
trometry (TGA/MS), microdilatometry, and Fourier transform in- 
frared spectroscopy. Elemental analyses of the preoxidized and un- 
treated samples indicate that H/C ratios of the samples are signifi- 
cantly reduced during 6 days of oxidation. TGA data show that 
preoxidation of these carbonaceous materials significantly reduces 
the overall weight loss during subsequent pyrolysis. Microdilato- 
meter studies suggest that the fluid intermediate states of oil shale 
kerogen, normally observed as contraction during heating, are de- 
stroyed by 6 days of oxidation. Analyses of evolved light gases 
from the TGA/MS indicate that preoxidation of oil shales or their 
organic fractions increases evolution of H2O and CO: during pyrol- 
ysis. While the yield of oxygenated species increases, the produc- 
tion of hydrocarbons and Hz is markedly reduced. These findings 
led to the hypothesis that preoxidation of oil shale organics intro- 
duces oxygen-cross-linking bridges and/or reduces the aliphatic hy- 
drogen contents of the shale samples. The hypothesis was tested by 
Fourier transform infrared spectroscopy which confirmed that 
preoxidation of the shale organics introduces oxygenated functional 
groups such as carbonyl and carboxylic while there is a marked re- 
duction in the aliphatic hydrogen content of the samples. The re- 
sults suggest that part of the oxygen functional groups undergo de- 
composition and evolve during subsequent pyrolysis as H2O and 
COs at the expense of desirable hydrocarbon fuels. 36 refs., 9 figs., 
6 tabs. 


42596 eee pp 43-51) Effect of pre- 
heat on the properties and mechanisms involved in the pro- 
duction of oil from tar sand. Thomas, K.P.; Witt, M.A. 
(Western Research Institute, Laramie, Wy). Dec 1985. 
NTIS, PC A16/MF AOl. File Number DE85013717. 
(CONF-850761—). Contract FC21-83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Techniques being considered for the recovery of the 86% of 
the US tar sand resources that must depend on in-situ methods are 
discussed briefly. Techniques being studied for the creation of a 
heated flow path for the steamflooding process are artificial pre- 
heat, reverse combustion, and hot gas injection. The properties of 
the oil produced and the production mechanisms involved being 
studied are discussed. The chemical and physical properties of the 
oil produced are to be compared to the original bitumens. The 
mechanisms occurring during the process are also to be studied. 
The project is described briefly and some data are presented. 5 ref- 
erences, 3 figures, 2 tables. 
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42597 (DOE/METC—85/6026, pp 52-57) Reservoir and 
process simulation. Johnson, L.; Romanowski, L.; Martel, 
D.; Vaughn, P.; Sudduth, B. (Western Research ‘Institute, 
Laramie, Wy). "Dec 1985. NTIS, PC A16/MF AO1. File 
Number DE85013717. (CONF-850761—). Contract FC21- 
83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The need for better simulation of field processing conditions 
for US tar sands and the development of mathematical models for 
predicting the operation of recovery processes in alternative situa- 
tions are addressed by the project reported herein. Both the physi- 

models 


tory experiments to simulate in-situ processing have indicated that 
the saturated permeability of the packed tar sand used in the lab is 
similar to measured permeabilities of the cores. A one-dimensional 
tube reactor and a three-dimensional block reactor used to simulate 
recovery processes are described schematically. A review of termi- 
nal recovery models has determined that the global process model 
of Coats and Cookston gives the most complete mathematical 
models for predicting tar sand processing performance. 3 figures. 


42598 et ae pp 58-64) Recovery 

process evaluation. Johnson, L.A. Jr.; Romanowski, L.J. Jr.; 
Glaser, R.R.; Long, A. (Western Research Institute, Lara- 
mie, WY). ‘Dec 1985. NTIS, PC Ai6/MF AOl. File 
Number DE85013717. (CONF-850761—). Contract FC21- 
83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Two wo methods are currently being used at Western Reserve 
Institute to simulate actual tar sands reservoir properties. One 
method involves the mechanical packing of reactor tubes with 
crushed material to accurately simulate porosity, permeability, and 
oil saturation of actual reservoirs. The second method involves 
actual consolidated cubes, 2 x 2 x 2 ft, of the reservoir material. A 
tube reactor was used to do one-dimensional process simulation in 
the block reactor. The optimum preheat and steam flux rate for 
steamflooding an Asphalt Ridge tar sand was determined, and 
steamflooding of a tar sand field was successfully simulated. Re- 
verse combustion was identified as a production and a preheat 
mechanism for tar sand processing. Hot gas injection was seen as a 
better production and preheat mechanism for processing of tar 
sands that contain a communication path. 1 figure, 1 table. 


42599 Ce ee 141- — Systems 
analysis in the Oil Shale Program. J. (Dept. of 
Energy, Morgantown, WV). Dec 1985. NTIS. PC Al6/MF 
AO1. File Number DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The Morgantown Technology Center is the lead 
center for the Department of Energy's Oil Shale Program. As part 
of the Oil Shale Program, a systems analysis project was initiated in 
1984. The project is a long-term effort that centers around the de- 
velopment and application of systems level models of conceptual 
commercial oil shale plants, using the ASPEN computer code. The 
objective of the systems analysis project is to identify data needs 
and improvements in oil shale processing that will lead to reduced 
environmental impact, improved process economics, or enhanced 
operability. This will be accomplished through assessments of alter- 
native processing schemes. The systems models will describe the 
entire shale operation, form the mining of the shale to the produc- 
tion of the transportable shale oil and the disposal of the spent 
shale. Both eastern and western oil shale processing are included 
within the scope of the project. Three main tasks have been initiat- 
plea cont, gt ee ae ahantn pt end ae ood 
data base for ASPEN, the development of conceptual commercial 
plant designs, and the development and application of the ASPEN 
systems models. The modeling and analysis work performed thus 
far includes the adaptation of a fluid-bed retort/combustor model 
and the development of a flow sheet model of the main process 
units in a Lurgi plant. These models are essentially non-reductive 
design point models, but have been used to complete heat and ma- 
terial balance calculations, including the determination of required 
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solids recycle from the combustor to the retort. Future work will 
entail the conversion of these simple models into models which will 
’ “predict product yields and pollutant production as a function of 
process operating conditions for both fluid-bed retort/combustor 
and Paraho types of oil shale plants. 3 references, 7 figures. 


(DOE/METC—85/6026, eg Mechanis- 
tic tie otndies of oil shale retorting: aS oil shale. 
Shadle, L.J. t. of Energy, Mor wn, WV). Dec 
1985. NTIS, PC A16/MF AOI. File — er DE85013717. 
(CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 


gantowa, WV, USA (9 Jul 1985). 

The work reported herein is aimed at providing fundamental 
information on the mechanisms of shale retorting in rapid heating 
rate processes. It was also desired to develop a predictive capability 
based on chemical and physical principles. The following tasks set 
up to meet the objectives of the project are discussed: (1) flash 
lamp pyrolysis, (2) pyroprobe Fourier Transform infrared pyrolysis 
(FTIR), (3) in-situ electron spin resonance (ESR), (4) laminar flow 
entrainment reactor, (5) aerosol studies, and (6) mechanistic model- 
ing. The data from preliminary flash lamp experiments indicate that 
primary pyrolysis products can be characterized for fast heating 
rates. A pyroprobe/FTIR setup has been made operational and can 
provide real-time analytical data. ESR data indicate that accurate 
spectral can be characterized and that significant spec- 
tral alterations occur during thermal treatment. 3 references, 7 fig- 
ures, 1 table. 


42601 (DOE/METC—85/6026, pp 168-177) Recent 
progress in oil shale retorting research at Lawrence Liver- 
more National . Cena, R.; Taylor, R. (Lawrence 
Livermore National Lab., CA). Dec 1985. NTIS, PC A16/ 
MF AOl. File Number DE85013717. (CONF-850761—). 
Contract W-7405-ENG-48. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA on Jul 1985). 

Study on oil shale retorting in recent years at Lawrence 
Livermore National Laboratory has emphasized surface processes. 
Studies now are aimed at providing a technical base which will 
contribute to the advance of retorting technology with mitigation 
of environmental effects. Experimental results are reported from 
operation of a complete hot-solid retorting chemical system de- 
signed to study the important chemical reactions and physical proc- 
esses. Both dense-phase gravity flow and fluidized bed pyrolyzers 
have been studied along with combustion in combination of dilute 
phase (lift pipe) and cascading bed combustors. Results of studies of 
the chemistry of sulfur and nitrogen with emphasis on the effluents 
measured and expected from hot-solid retorting systems are pre- 
sented. 8 references, 2 figures. 


42602 ition ads pp 178-186) oar 
of in situ process modeling in Goal tein Sennen, Hom- 
mert, P.J.; Bickel, T.C.; Thome, Ba (Sandia, Nevons National Lab., 
Alb uerque, ue, NM). Dec 1985. NTIS, PC A16/MF AO0Ol1. 
File Number DE85013717. (CONF-850761—). Contract 
AC04-76DP00789. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

A discussion o the factors that determine in-situ retort yield, 
with particular attention paid to a new conceptualization of the ele- 
ments that constitute retorting efficiency, is presented. It is shown 
that an improved understanding of retort yield gained through lab- 
oratory experiments and analysis of field data has identified the po- 
tential for significant improvement in the yield from in-situ retorts. 
A new expression for the calculation of retort yield that for the 
first time explicitly treats yield reduction as a result of flow interac- 
tion between zones of different permeability within the retort is 
presented. 6 figures. 


42603 eS ee Pa ek pp 187-193) Low void 
and large block studies. F: J.; Martel, D.; Schreiber, J.; 
Moore, D.; Merriam, N.; “one B. (Western Research 
Institute, Laramie, WY). Dec 1985. NTIS, PC Al6/MF 
A0l. File feeuer DE85013717. (CONF-850761—). Con- 
tract FC21-83FE60177. 
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From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
onan: WV, USA (9 Jul 1985). 

Large particles of oil shale have been retorted at the low 
void volumes and high compaction forces used in commercial re- 
torts. Horizontal and vertical geometries have been compared to 
evaluate the. tradeoffs between nonuniform flow distribution and 
losses in void volume due to thermal expansion, liquid holdup, and 
bed compaction. Compaction of oil shale beds under the weight of 
overlying shale rubble has been measured by applying a constant 
mechanical force during retorting of shale blocks. Radiofrequency 
heating of large shale blocks has been tested to evaluate oil yield 
losses at slow heating rates and to determine the effect of compac- 
tion on shale permeability. 4 figures, 1 table. 


42604 er eee RB | Permeabil- 
ity contrast experiments. M ing, E.E.; Long, 
A. Jr.; Turner, T.F.; Moore, D. R Vout rs Guffey, 
F.D.; Sudduth, B.C. (Western Research Institute, 

Wy). Dec 1985. NTIS, PC A16/MF A01. File Number 
DE85013717. (CONF-850761—). Contract FC21- 
83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Nonuniformity of voids and particle sizes resulting from 
blasting for modified in-situ retorting of oil shales are known to 
result in significant loss of yield. This nonuniformity and corre- 
sponding oil yield losses have been correlated with one-dimensional 
model calculations in a series of tests with nine to 10-ton retorts, all 
of which were retorted at nearly the same operating conditions as 
commercial plants for modified in-situ retorting. Four of the nonun- 
iform rubble beds were characterized using gas tracers. Comparison 
of tests on all nine retorts illustrated the reduction in oil yield due 
to permeability contrast in rubble bed. Sweep efficiency in the non- 
uniform rubble beds was simulated using a one-dimensional retort- 
ing model, and the calculated oil yields corresponded closely to the 
measured yields in the retorting tests. Assuming equal steady-state 
velocities for the pyrolysis fronts on either side of the permeability 
contrast results in derivation of a common correlation for the ex- 
perimental yields and model calculations. This correlation has also 
been extended to explain the use of gas tracers as indicators of oil 
yield in advance of retorting operations. 6 figures. 


42605 (DOE/METC—85/6026, pp 
shale rock fragmentation Pattish, RL. (Sandia Na- 
tional Labs., Albuquerque, NM). Dec 1985. NTIS, PC A16/ 
MF AOI. File Number DE85013717. (CONF-850761—). 
Contract AC04-76DP00789. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Sandia is engaged in a DOE sponsored Rock Fragmentation 
Research Program to develop a predictive design capability for in 
situ retort bed preparation. The initial experiments, single blastwell 
cratering tests conducted at the Anvil Points Mine, provided an ex- 
tensive data set for use in model development. Response measure- 
ments, crater shapes, rubble volumes, and fragment size distribu- 
tions were essentially equal for stemmed and unstemmed configura- 
tions. These experiments also showed that the degree and extent of 
fragmentation was directly related to the shale grade. In tests of 
identical geometry, the rubble volume in lean (5-10 gpt) shale was 
about 180% of that in moderate shale. Fragment sizes were also 
significantly different; approximately twice the percentage of rubble 
in the lean shale passed the same sieve size. 12 figures, 1 table. 
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42606 (DOE/METC—85/6026, pp 244-251) Results of 
supercritical extraction research. McKay, J.F. (Western Re- 
search Institute, Laramie, WY). Dec 1985. NTIS, PC A16/ 
MF AOl. File Number DE85013717. (CONF-850761—). 
Contract FC21-83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

A method of recovering about 90% of the kerogen from 
shale by extraction under supercritical conditions is described. 
Shale ranging in particle size from -100 mesh powder to 1-inch 
cubes were placed in an autoclave with methanol and water and 
the system heated to 400°C for one hour under supercritical condi- 
tions. The treated product was extracted with common organic sol- 
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vents to recover liquid oil. The liquid products have been charac- 
terized by various chemical and spectral methods, and the mineral 
components of the raw and spent shales have been determined. Op- 
timization of various parameters of the procedure has been carried 
out. 10 references, 2 figures, 2 tables. 


42607 Se ae Pp oe Oe Oil shale 
environmental research. Cena, aylor, R. (Lawrence 
Livermore National Lab., Sah. Dic 1985. NTIS, PC A16/ 
MF AOI. File Number DE85013717. (CONF-850761—). 
Contract W-7405-ENG-48. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The components of the project described herein are mathe- 
matical modeling of chemistry, process components and systems; 
experimental measurements of process physics and chemistry; ex- 
perimental measurements and interpretation of process components 
and systems; and solids handling research. Experimental results 
from the operation of a complete hot solid retorting system de- 
signed to study the important chemical reactions and physical proc- 
esses are reported. The chemistry of sulfur and nitrogen is dis- 
cussed with emphasis on the effluents measured and expected from 
hot solid retorting. 5 figures, 1 table. 


42608 Recovery of bitumen from tar sand deposits with 
the radio process, Sresty, G.C.; Dev, H.; Snow, 
R.H.; Bridges, J.E. (IT Research Inst.). SPE Reservoir En- 
gineering: 1: No. 1, 85-94(Jan 1986). 

The IIT Research Institute (IITRI) radio frequency (RF) 
process for tar sands consists of two steps: (1) the deposit is volu- 
metrically heated with RF energy to lower the viscosity of the bi- 
tumen, and (2) the bitumen is produced by one of several petroleum 
recovery methods. The RF heating step is accomplished by insert- 
ing tubular electrodes into boreholes and by energizing them with 
an RF power source. The electrode pattern is designed so that the 
deposit between the electrodes is uniformly heated with a minimum 
energy loss. The operating frequency is selected on the basis of the 
electromagnetic characteristics of the deposit. The recovery tech- 
niques that they investigated include replacing the heated bitumen 
with sodium silicate solutions, by gravity drainage, and by autogen- 
ously developed steam and hydrocarbon gases. Two small-scale 
field experiments were conducted in the Asphalt Ridge tar sand de- 
posit near Vernal, UT. About 25 m® [33 cu yd] of the deposit was 
heated with RF energy, and about 35% of the total in-place bitu- 
was recovered during the 3-week test period. 


42609 Method for retorting oil shale. Shang, Jer-Yu; 
Lui, A.P. (to ee of —— US Patent Appli ication 6- 
766,302. 16 Aug 1985. 20p. DE86013677 NTIS, PC A02/ 
MF A01; GPO . File Number DE86013677. 

The recovery of oil from oil shale is provided in a fluidized 
bed by using a fluidizing medium of a binary mixture of carbon di- 
oxide and 5 steam. The mixture with a steam concentration in the 
range of about 20 to 75 volume percent steam provides an increase 
in oil yield over that achievable by using a fluidizing gas of carbon 
dioxide or steam alone when the mixture contains higher steam 
concentrations. The operating parameters for the fluidized bed re- 
torted are essentially the same as those utilized with other gaseous 
fluidizing mediums with the significant gain being in the oil yield 
recovered which is attributable solely to the use of the binary mix- 
ture of carbon dioxide and steam. 2 figs. 


42610 Removal of arsenic, vanadium, and/or nickel com- 
pounds from petroliferous Fish, R.H. (to Dept. of 
Energy). US Patent Application 6-735,228. 17 May 1985. 
33p. Contract AC03-76SF00098. DE86013715 NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE86013715. 
Described is a process for removing arsenic, vanadium, and/ 
or nickel from petroliferous derived liquids (shale oil, SRC, etc.) by 
contacting said liquid at an elevated temperature with a divinylben- 
zene-crosslinked polystyrene having catechol ligands anchored 
thereon. For vanadium and nickel removal an amine, preferably a 
diamine is included. Also, described is a process for regenerating 
spent catecholated polystyrene by removal of the arsenic, vanadi- 
um, and/or nickel bound to it from contacting petroliferous liquid 
as described above and involves: treating the spent polymer con- 
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taining any vanadium and/or nickel with an aqueous acid to 
achieve an acid pH; and, separating the solids from the liquid; and 
then treating said spent catecholated polystyrene, at a temperature 
in the range of about 20° to 100°C with an aqueous solution of at 
least one carbonate and/or bicarbonate of ammonium, alkali and al- 
kaline earth metals, said solution having a pH between about 8 and 
10; and, separating the solids and liquids from each other. Prefer- 
ably the regeneration treatment of arsenic containing catecholated 
polymer is in two steps wherein the first step is carried out with an 
aqueous alcoholic carbonate solution containing lower alkyl alco- 
hol, and, the steps are repeated using a bicarbonate. 


42611 Production of valuable hydrocarbons by flash py- 
rolysis of oil shale. Steinberg, M.; Fallon, P.T. vat ged 
Energy). US Patent A; lication 6-718,396. 1 aa oes aa 17, 
Contract AC02-76CH00016. DE86013794 S, PC A 
MF A01; GPO Dep. File Number DE86013794. 

A process for the production of gas and liquid hydrocarbons 
from particulated oil shale by reaction with a pyrolysis gas at a 
temperature of from about 700°C to about 1100°C, at a pressure of 
from about 400 psi to about 600 psi, for a period of about 0.2 
second to about 20 seconds. Such a pyrolysis gas includes methane, 
helium, or hydrogen. 3 figs., 3 tabs. 
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42612 yd gio ga pp 89-92) Research plan 
for physical/chemical properties of oil shales. Dec 1985. 
NTIS, PC A16/MF AOl. File Number DE85013717. 
(CONF-850761—). Contract FC21-83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Following a 1984 assessment of the Department of Energy’s 
oil shale program, an integral part of the restructured program was 
deemed to be measurement of fundamental chemical and physical 
properties of oil shales. This report presents an overview of the 


matter, (2) chemical properties of inorganic matter, (3) denied 
properties of the shale oils and other by-products, and (4) physical 
properties. Each category is discussed in some detail. 


42613 a ee pp 93-103) Oil shale 
siting methodology program: Los Alamos shale properties da- 
tabase. Phillips, T.T.; Odell, K.A.; Parkinson, W.J.; —— 
K.H.; Dailey, K.A. Alamos National 

1985. NTIS, PC A16/MF AO1. File Number DESSOISTIT 
(CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

A computer program AS SPEN has been used at Los Alamos 
National Laboratory to model oil shale processes. For modeling, 
the oil shale has been divided into the organic fraction (kerogen) 
that is modeled as a nonconventional solid (NCSOLID) and as a 
conventional or molecular solid (CISOLID) that is inert with re- 
spect to chemical equilibrium calculations. Three ASPEN sub- 
streams being used in the oil shale process models were mixed (con- 
ventional fluids), CISOLID, and NCSOLID. Each substream is de- 
scribed briefly, and a summary of the now completed CISOLID 
database is given. 23 references, 5 tables. 


(DOE/METC—85/6026, pp 104-120) Mechanis- 
tic studies of oil shale chemical and physical char- 
awe, WV), Deo i985, NTIS. BC RIG/MF’ Abi Mor- 

wn, WV). Dec 1985. NTIS, PC A16/MF AOl1. File 
Number ser DE8S013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Since the decomposition mechanisms of oil shales have been 
found to be dependent on the characterization of the shales, meth- 
ods of characterization of oil shales have been developed. The 
chemical and physical properties of oil shale organic fractions with- 
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out the potential catalytic interferences from the minerals normally 
present in the shale have been studied. Organic fractions were sepa- 
rated to acid extraction/gravity separation. In order to better un- 
derstand the oxidation mechanisms, weathering of oil shale/kerogen 
was investigated, and the pyrolysis behavior of the shale/organic 
fraction was subsequently measured in a thermogravimetric analysis 
system with on-line mass ic analysis of the gases. East- 
ern (Kentucky) and western (Colorado) shales were studies, and the 
results are presented herein. 15 references, 9 figures, 2 tables. 


42615 Analysis of jet fuels by capillary column GC/MS. 
Blanton, W.E.; Heppner, R.A.; Netzel, D.A. (Western Re- 
search Institute, Laramie, WY 82071). pp 434-435 of Pro- 
ot 32nd annual conference on mass spectrome- 
(CONF allied topics. Philadelphia, PA; ASTM (1984). 

INF-8405185—). 

From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

Jet fuels derived from non-petroleum based sources, such as 
oil shale, are being considered for use. The shale oil derived fuels, 
discussed here, have chemical compositions which differ from pe- 
troleum based fuels. Current specification testing methods devel- 
oped for petroleum based fuels may not be applicable for shale oil 
derived fuels. The intent of this work is to use capillary column 
GC/MS to analyze these fuels at the individual component level. 
These GC/MS analyses should assist in development of improved 
specification tests for these alternative fuels. The results of these 
comparisons indicate that capillary column GC/MS in conjunction 
with FID gas chromatography can be used as an analytical method 
for the analysis of jet fuels. This method is adequate for compara- 
tive or correlative measurements of jet fuel samples. However, if 
the method is to be developed into a technique for absolute meas- 
urement, then the FID response factors will have to be determined 
and incorporated into the method. 
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42616 (DOE/LC/11044—2071) Identification of geotech- 
nical parameters for the physical modeling of retorted oil 
shale piles. Final report. Gilbert, P.A.; Hale, G.P.; Kim, Y.S. 
(Army ineer Waterways Experiment Station, Vicks- 
burg, MS (USA). Geotechnical Lab.). Nov 1985. Contract 
AI20-84LC1 1044. an PC A04/MF AOl; 1; GPO 
Dep. File Number DE86006630. 

Apparent energy crises in recent years have created the need 
for alternative energy sources. Energy extraction from oil shale 
represents one such alternative, but a mature oil shale industry 
would produce vast amounts of oil shale wastes which must be dis- 
posed in a geotechnically stable, environmentally safe manner. 
Since retorted oil shale is a new man-made material with unknown 
constitutive and behavioral properties, there is the need to explore 
the behavior of retorted oil shale structures since such structures 
are anticipated to be up to 2000 ft high and miles in areal extent. 
From this perspective, the object of this investigation is to explore 
pertinent geotechnical parameters, anticipate critical geotechnical 
conditions, and to describe analytical and physical modeling tech- 
niques which may be used to gain insight into the behavior of re- 
torted oil shale piles. Slope stability is identified as the condition 
expected to be most critical, and geotechnical parameters and con- 
ditions which will affect slope stability are identified. Centrifuge 
modeling is justified as a physical modeling technique which may 
be used to effectively investigate the behavior of retorted shale 
piles especially when used in conjunction with finite element analy- 
sis. Finally, specific research recommendations are made to investi- 
gate the offsets of aging in retorted oil shale material properties and 
the behavior of retorted oil shale structures. 51 refs., 3 figs., 4 tabs. 
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42617 Ca Determination 0! ‘ee 
deterioration and susceptibility of retorted oil shale 
piles caused by potential internal combustion. Final report. 
Lavery, P.L. (Army Waterways Experiment Sta- 
tion, Vicksburg, MS (USA). Geseaiaied Lab.). Dec 1985. 
Contract AI20-84LC11045. 32p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86006631. 

A significant concern in the disposal of retorted shales is the 
potential ignition and uncontrolled burning in disposal piles. At the 


- Anvil Points Oil Shale Retort Facility, near Rifle, Colorado, high 


temperatures approaching 500°C (900°F) were discovered within a 
retorted oil shale pile and zones of a powdery, low density, ash-like 
material. These zones are primarily caused by the continuing degra- 
dation of the retorted shale particles, resulting from internal com- 
bustion of residual carbon within the pile. The purpose of this study 
is to make an initial investigation of the effects of high temperatures 
on retorted oil shale in order to guide further research in this area. 
The work addresses particle breakdown, combustion front migra- 
tion, and collapse susceptibility of retorted shale piles. The effects 
of prolonged heating on individual particle size is estimated by sub- 
jecting retorted shale particles to high temperatures in an oxidized 
environment. The collapse susceptibility of loose retorted shale 
during and after combustion is predicted by loading a sample inside 
a tube furnace. The field combustion front velocities are estimated 
by monitoring changes in temperature in a retorted shale sample at 
various distances from a heat source. Conclusions drawn from this 
study are: a weight loss of up to 12% can occur from combustion 
of residual carbon and carbonate decomposition of retorted shale 
particles; retorted shale particles break down to a fine ashlike mate- 
rial after being subjected to high temperatures in an oxidizing envi- 
ronment; a significant increase in pH occurs due to the loss of re- 
sidual carbon; a volume reduction occurs with the addition of heat 
to a loaded sample with only limited access to air; and a combus- 
tion front on the order of 10~® ft/sec can move through retorted 
shale at temperatures of 150° to 250°C. 9 refs., 11 figs., 1 tab. 


42618 (DOE/METC—85/6026, pp 65-72) Control tech- 
nology research. Barker, F.P. (Western Research Institute, 
Laramie, WY). Dec 1985. NTIS, PC A1l6/MF AOl1. File 
Number es (CONF-850761—). Contract FC21- 
83FE6017 

ae. 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The recovery of oil from tar sand deposits necessitates miti- 
gation of the environmental effects related to the recovery oper- 
ations. Certain aspects of current investigations discussed herein 
are: (1) characterization of waste waters, (2) treatability studies of 
waste waters, (3) studies of treatment residues (sludges), (4) chemi- 
cal analysis of treated waters, (5) toxicological studies of treated 
waters, (6) investigation of commercial waste waters, and (7) assess- 
ment of the clay content in US sand deposits. Two tar sand process 
waste waters produced during field-scale extraction experiments 
conducted by Laramie Energy Technology Center near Vernal, 
Utah were used in the studies revealing the need for different treat- 
ment approaches for the two waters. 11 references, 1 figure, 4 
tables. 


42619 (DOE/METC—85/6026, pp 255-266) Los Alamos 
environmental activities/oil shale shale effluents. P Peterson, E.J.; 


Wagner, P.; Wangen, L.E.; Jones, M.M.; Hamilton, VT. 
Alamos National Lab., Dec 1985. NTIS, PC 
ee AO1. File Number DE85013717. (CONF-850761— 


From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Experiments are being carried out to determine the nature, 
magnitude, and time dependence of the major and trace element re- 
leases as functions of the raw shale mineralogy, retorting condi- 
tions, and spent shale mineral assemblages. Both raw and spent 
shales are being characterized by techniques such as x-ray diffrac- 
tion, scanning electron microscopy, and energy dispersive x-ray 
spectroscopy. The major and trace element compositions are being 
determined by neutron activation analysis, and the leaching behav- 
ior of the solids is being determined by a standard batch leaching 
procedure. Results of experiments to investigate the influence of 
shale type, temperature, and atmosphere on spent shale behavior 
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are reported. A study of the partitioning of minerals, inorganics, 
and organics as a function of particle size in a raw shale from Anvil 
Points, Colorado is reported. A multistaged leaching control 
method for abandonment of underground retorts is described and 
evaluated experimentally. 13 references, 1 figure, 2 tables. 


42620 (DOE/METC—85/6026, pp 267-276) Oil shale 
research at Lawrence environmental as- 


pects. ee E.R. II; V. Perot, P CG; Healy, J. Jr.; 
Hunter, L 1, ae G.w.; P.; Sakaji, R.H.; 
J.F. (Lawrence Berkeley » CA). Dec 1985. 
NTIS, PC A16/MF AOl1. File. a DE85013717. 
(CONF-850761—). Contract AC03-76SF00098. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

This report describes a project to investigate the environ- 
mental fate of the compounds contained in spent shales and their 
waste waters. A major transport process (volatilization) and two 
key transformation processes (photodegradation and: biodegrada- 
tion) have been investigated. The nature of volatile organic compo- 
nents in oil shale retort waste water has been investigated to access 
the potential for air pollution arising from the disposal of waste 
products from commercial-scale oil shale processing. A large por- 
tion of the volatile components in waste water appeared to be or- 

ganic nitrogen compounds. Direct photochemical reactions have 
Scam cladiod tee the volute diaiie ecmpiand; Wik deli oll of 
the compounds studied did not undergo direct photoreactions. Bio- 
logical treatment was studied to evaluate the feasibility of upgrad- 
ing retort waters by biooxidation and to elucidate any treatment 
failures. A new process for the removal of ammonia from retort 
waters by dialysis is described. 8 references, 4 figures. 


(DOE/METC—85/6026, pp 283-296) ee 
and chemical speciation of volatile trace elements 
gas oil shale retorting. Evans, J.C.; Sklarew, D.S.; —— 
C.L.; Girvin, D.C.; Fruchter, J.S. ‘Battelle, Pacific North- 
west Lab., Richland, Wa). Dec 1985. NTIS, PC Al6/MF 
AO01. File Number DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

Studies were carried out to determine the partitioning of Hg, 
As, and Se among spent shales, shale oil, retort water, and 


tioning of Hg, As, and Se from the raw oil shale matrix into prod- 
uct streams was determined. The effects of heating rates and maxi- 
mum temperatures on the redistribution of Hg, As, and Se into the 
spent shale, shale oil, retort water, and offgas are reported. 15 refer- 
ences, 10 figures, 2 tables. 


42622 E/METC—85/ 31 oD eee 
research in co shale depot. "Bonetti ee, ) 


processed 
McGowan, L.; Carrol, R.; Jackson, L. estern yo de 
Institute, Laramie, Dec 1985. S, PC Al6/MF 
A01. File Number DE85013717. (CONF-850761—). Con- 
tract FC21-83FE60177. 
From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 
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42623 (DOE/METC—85/6026, 320-332) Develop- 
ment of a for the pl waste 


management of 
spent oil shale. Dec 1985. NTIS, PC A16/MF AO01. File 
Number DE85013717. (CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The Department of Energy’s program for the solid waste 
management of spent oil shale aims to identify long-term, high risk 
engineering scale research needs and objectives associated with the 
management of the waste. The study will attempt to identify impor- 
tant parameters that may affect state-of-the-art measurement tech- 
niques, and outline research needed to mitigate identified 
parameters. Geotechnical and hydrologic considerations are dis- 
cussed. 15 references, 1 figure. 


42624 eed eee Field and 
ee en ae The a 
(Kentucky Center for Energy Research » Lexington). 
Dec 1985. NTIS, PC Ai6/MF ADL | File Number 
DE85013717. (CONF-850761—). Contract FC21- 
84MC21144. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

The work is project is divided into three parts: elemen- 
tal release characteristics (or leaching) of the shale materials; geo- 
technical research into the compaction characteristics of the retort- 
ed oil shale; and the reclamation and ive response character- 
istics of the retorted oil shale, associated soils, and oil shale over- 
burden. Only the leaching aspect of the project is discussed in this 
paper. Both field and laboratory leaching experiments are de- 
scribed. The data do not indicate a clear elemental release pattern 
for most of the shale materials, but the leachates from the raw 
crushing fines do appear to show a steady decline in concentration 
for several elements with time. 5 references, 3 figures, 1 table. 


42625 (DOE/METC—85/6026, pp 348-352) Effects of 
internal combustion on shale piles. Lavery, P.L.; 


R.M. (Waterways ea as MS). 
1985. NTIS,-PC A16/MF AO1. File sae 15285013717. 
(CONF-850761—). 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 

This research program is designed to investigate the effect of 
high temperature on retorted oil shale and associated waste pile sta- 
bility. The study is to include the necessary sample collection, labo- 
ratory analysis, and data interpretation to estimate collapse suscepti- 
bility of loose retorted shale during and after combustion, and to 
estimate the combustion front migration velocity through loose re- 
torted shale. It was found that a weight loss of up to 10% can 
occur from combustion of residual carbon and carbonate decompo- 
sition of the retorted shale particles, and these particles break down 
to a fine ash-like material after being subjected to high tempera- 
tures. 1 reference, 2 figures. 


42626 (LBL—20824) Sunlight of retort- 


water organonitrogen in an inert 
Blatchley, E.R. III; C.G.; Thomas, J.F. w- 
rence Berkeley Lab., CA (USA); California Univ., Ri 
mond (USA). ere and Environmental 
Health Researc the Contract AC03- 
oN CONT. 8604 72—3). NTIS, PC A02/MF 
AOl; 1; GPO . File Number DE86013192. 
From 19. annual oil shale symposium; Golden, CO, USA (21 
Apr 1 
- Tle chsesth aedieatinncahin aintinedatiinaiiaen 
will enhance the atmospheric emission of volatile components. Im- 
portant among the organic compounds are the nitrogen heterocy- 
cles and aromatic primary amines, which are chacterized by mal- 
ciee aat tre atedabibaaa anh tp eaten Oo anaes. 
Atmospheric lifetimes are determined by various transport (¢.g., 
phenomena. Photochemical 


mation. Those with longer lifetimes may present health and aesthet- 
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ic problems. The broad spectrum of compound types and isomers 
present in process-water headspace samples may result in a range of 
atmospheric lifetimes. The work reported here is the first investiga- 
tion of vapor-phase atmospheric photoreactions leading to degrada- 
tion of organonitrogen compounds emitted from process waters. 
Only direct photochemical reactions were studied. Headspace sam- 
pes (6) were generated in an inert atmosphere (Ns gus) and ex 


individual photochemical losses. Under these aoe the alkyl- 

did not photodegrade, in contrast to other nitrogen heter- 
ocycles (e.g., pyrrole) and aromatic primary amines. This is signifi- 
cant because alkylpyridines comprise the largest portion of organ- 
onitrogen emitted from process waters. It is anticipated 
that indirect photoreactions (e.g., radical-mediated) will be more 
extensive and important. 35 refs., 6 figs., 1 tab. 


42627 (PB—86-198371/XAB) Assessment of solid-waste 
characteristics and control for oil-shale retorting. 
Final report for September ebruary 1985. al, 
A.K. (Monsanto Co., _— OH (USA)). May 1986. 355p. 
NTIS, PC A16/MF AOI 

"The report presents information on oil-shale deposits in the 
eastern and western parts of the United States, their geological sub- 
divisions, locations, tonnage, and physical and chemical characteris- 
tics. Characteristics of solid and liquid wastes produced from vari- 
ous oil-shale-processing technologies and control methods are pre- 
sented. Also included are results from an experimental study to 
construct liners and covers for disposal of spent shale. A compila- 
tion of available data on the auto-ignition potential of raw and 
spent shales indicates a similarity between raw-shale fines and bitu- 
minous coals. 


0410 Environmental Aspects 


_— ALSO TO CITATION(S) 3743, 3826, 3830, 3836, 3841, 3860, 3862, 


42628 (DOE/METC—85/6026, pp 252-254) Oil shale 
environmental research at the Morgantown Energy Technolo- 
gy Center. Roosmagi, C.E. (Dept. of Energy, Morgantown, 
WV). Dec 1985. NTIS, PC Al6/MF A 1. File Number 
DE85013717. (CONF-850761—). 
From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul 1985). 
objective of oil shale environmental research at METC 
is the development of a systematic description of the character and 
amounts of gas/airborne emissions, water, and solid waste produced 
from the high heating rate reference retorts. Eastern and western 
US reference shales will be pyrolyzed first in microscale reactors to 
better understand how reaction pathways and intermediates control 
the character and amounts of final products having environmental 
significance. The experimental reactors will be increased in size to 
continuous flow laboratory-scale and finally proof-of-concept scale 
reference retorts where the predictive mechanistics and systems 
models will be validated for products of environmental significance. 
Emphasis will be given to determining the reference retort process- 
ing variables that have the greatest impact on the evolution of 
sulfur, nitrogen, and trace elements and how these substances parti- 
tion into the gas, water, oil, and solid waste. The effect of process- 
ing variables on raw shale mineralogy will be examined to mitigate 
the impact of spent shale disposal. Systems models will be used to 
determine trade-offs between the cost of environmental control 


technology and the performance of the high heating rate reference 
retorts. 


42629 (DOE/METC—85/6026, pp 297-303) Environ- 
mental research at Western Research Institute. Dec 1985. 
NTIS, PC A16/MF AOl. File Number DE85013717. 
(CONF-850761—). Contract FC21-83FE60177. 

From 1. annual tar sand/oil shale contractors’ meeting; Mor- 
gantown, WV, USA (9 Jul _— 

Areas investigated in Western Research Institute's environ- 
mental research plan included process gas/air, water and retort 
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abandonment, and solid wastes. A method is described for monitor- 
ing oil shale retort product gas streams for gaseous species. It has 
been found that venturi scrubbers are more effective for desulfuri- 
zation than contacting absorbers. Comprehensive gas analysis capa- 
bilities have been developed for characterization of gaseous ef- 
fluents, particularly sulfur compounds, ammonia, higher hydrocar- 
bons, fine oil mists, and solid particulates. Aqueous effluents were 
treated by activated carbon adsorption, reverse osmosis, and wet air 
oxidation to remove dissolved organics. Emulsified oils, suspended 
solids, and certain dissolved organics are removed from aqueous ef- 
ee ee ee eee 
chemical coagulation methods. The fact that complexiometric 
agents leach trace metals from spent shales may provide a standard 
leaching test for spent shale and may contribute to the selection of 
linear materials for spent shale disposal sites. 


05 NUCLEAR FUELS 
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REFER ALSO TO CITATION(S) 3934, 5173, 6770 


of solvent extraction distribution data 
a Lotus 1-2-3. Mailen, J.C. (Oak Ridge National _— 
TN). Transactions of the American Nuclear Society; 50 
100(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Spreadsheet programs, such as Lotus 1-2-3, greatly facilitate 
the treatment of solvent extraction data; this paper examines distri- 
bution data for uranium between various concentrations of nitric 
acid and 6 vol % tri-n-butylphosphate (TBP) in dodecane at 25°C. 


0505 Enrichment 
REFER ALSO TO CITATION(S) 5173 


42631 Method for monitoring stack gases for uranium ac- 
tivity. Beverly, C.R.; Ernstber; E.G. (to Dept. of 
Energy). US Patent Application 751 ,420. 3 Jul 1985. 12p. 
Contract AC05-840R21400. DE86013703 NTIS, PC A 
MF A01; GPO Dep. File Number DE86013703. 

A method for monitoring the stack gases of a purge cascade 
of gaseous diffusion plant for uranium activity. A sample stream is 
taken from the stack gases and contacted with a volume of mois- 
ture-laden air for converting trace levels of uranium hexafluoride, if 
any, in the stack gases into particulate uranyl fluoride. A continu- 
ous strip of filter paper from a supply roll is passed through this 
sampling stream to intercept and gather any uranyl fluoride in the 
sampling stream. This filter paper is then passed by an alpha scintil- 
lation counting device where any radioactivity on the filter paper is 
sensed so as to provide a continuous monitoring of the gas stream 
for activity indicative of the uranium content in the stack gases. 1 
fig. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 4149, 4824, 5169, 5170, 5171 


certification of an 
wp —— 


Dept. of Energy, N 
Brunswick Lab., Argonne, IL 60439). pp 418-419 of Pro- 
ceedings of the 32nd annual conference on mass spectrome- 
try and allied topics. Philadelphia, PA; ASTM (1984). 
(CONF-8405185- 


From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 
NBL performed a study to determine the effects of sample 
preparation, filament loading and sample burn temperature on 
CRM 128 isotopic analysis. Sample preparation was studied 
through dissolution of one unit of CRM 128 in 1 N HNOs and iso- 
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topic analysis of aliqots (1) with no tS Q) bom ion 
exchange and (3) following H2O2 equilibration ion exchange. 
Results indicated no statistically significant ne between any 
of the three groups of aliquots. Initial filament loading studies at- 
tempted to reproduce a value of 100 ng of plutonium per filament. 
However, due to slight differences in solution concentrations a 
mean value of 85 ng +.15-20% was actually observed. These vari- 
ations in sample size caused a significant difference, on the order of 
+.0.03% at the 95% confidence interval, in the measured ***Pu/ 
23°Py ratio. 


42633 Americium using an isotope dilution 
mass spectrometry Crawford, D.W.; Cacic, C.G.; 
Peavy, R.D. (US Dept. of Energy, New Brunswick Lab., 
Argonne, IL 60439). pp 410-411 o Proceedings of of the 32nd 
annual conference on mass spectrometry and allied topics. 
Philadelphia, PA; ASTM (1984). (CONF-8405185—). 

From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

Americium-241, produced by the B-decay of plutonium-241, 
represents a significant impurity in plutonium materials, affecting 
the nuclear properties of the material, as well as measurements such 
as those for nuclear materials accountability. An isotope dilution 
mass spectrometry (IDMS) method offers some potential advan- 
tages over current methods for the determination of americium, in- 
cluding radiochemistry, nondestructive analysis, and wet chemical 
techniques. The effectiveness of this technique was demonstrated 
by comparing IDMS results for americium to the results of these 
other analytical techniques for americium-bearing samples, and 
comparing the precision and accuracy obtained by these different 
methods. 


42634 Apparatus for particulate material. 
Rivera, A.L.; Fowler, V.L.; Justice, G.V. (to t. of 
Energy). US Patent Application 6-566,758. 29 Dec 1983. 8p. 
Contract AC05-840R21400. DE86013866 NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86013866. 

Transport of nuclear fuel microspheres through a wash 
liquid is facilitated by feeding a slurry containing the microspheres 
into the wash liquid via a column having a vibrating tubular screen 
located under its lower end. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 3961, 3962, 4149, 4208 


42635 (CEA-CONF—7999) Spectrophotometry of tran- 
suranium elements in reprocessing. Cauchetier, P.; Guichard, 
C.; Wagner, J.F. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)). 
Jun 1985. 5p. (In French). (CONF-850629—7). NTIS 
Sales Only), PC A02/MF A0O1. File Number DE86750758. 
From International conference on analytical chemistry in nu- 
clear technology; Karlsruhe, F.R. Germany (4 Jun 1985). 
Quantitative determination of U, Pu and Np at different oxi- 
dation degrees by ee and problems encountered for 
industrial applications and automation are reviewed. Work in 
eee 
of preliminary treatments of solutions. 


42636 (CEA-CONF—8015) Modelization of absorption 
spectra of uranium VI for on industrial line nondestructive 
testing of processes. Corriou, J.P.; Boisde, G. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de “IRDD). Technologique et de Devel t In- 
dustriel (IRDI)). Jun 198° 8p oe ie (In French). (CONF- 
8506274—2). NTIS (US Sales y), PC A02/MF A0O1. File 
Number DE86750755. 
From European colloquium on 
analysis; Rouen, France (19 Jun 1905). 
spent reprocessing, on-line remote testing by 
spectrophotometry with optical fibers requires modelization and 
Seoutislins af aquclen to eotins: 0k 4s chiame tp Ge Rib cote 
that, except for the ion UO,**, the complex UO,NO5* is prevailing. 
Influence of acidity, ionic strength, nitrate and uranium concentra- 


industrial line spectrographic 
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tion are determined. Equilibrium constant evaluated at 0.20 +- 0.01 
increases for ionic strength over 4. Validity of the model is verified 
for low nitrate concentrations. For concentration greater than 1 M 
another complex UO.(NO:): is suggested. 


42637 (CEA-CONF—8017) On-line spectrophotometry 
with optical fibers. Application to ; separa- 
tion in a spent fuel reprocessing plant. Boisde, G.; Deroite, 
A.; Mus, G.; Tachon, M. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Inst. de Recherche 
Technologique et de Dev tt Industriel (IRDI)). 
Jun 1985. 8p. (In French). ( -8506274—3). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86750756. 

From European colloquium on industrial line spectrographic 
analysis; Rouen, France (19 Jun 1985). 

Optimization of mixer-settler operation for uranium-plutoni- 
um separation in the Purex process can be obtained by remote spec- 
trophotometry with optical fibers. Data acquisition on uranium VI, 
uranium IV and plutonium III is examined in function of acidity 
and nitrate content of the solution. Principles for on-line multicom- 
ponent monitoring and mathematical modelization of the measure- 
ments are described. 


42638 (CONF-851011—8) Potential for the use of hydro- 
chloric acid in fission reactor fuel recycle. Mailen, J.C.; Bell, 
J.T. (Oak Ridge National Lab., ce aan 1985. ae 
AC05-840R21400. 2Ip. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013052. 
From 4. Per oan ny = haga tee 
for — ; Knoxville, TN, USA (20 Oct 1985). 
emistry and the effects of the use of h 

acid as the aqueous phase in fuel recycle are surveyed. Available 
data are sufficient to suggest that separations of actinides and fission 
products can be at least as good in an HCl-trialkyl amine system as 
in Purex. Advantages of the HCl system are simpler operations of 
the off-gas system, better separation of neptunium from uranium 
and plutonium, better control of oxidation states of the dissolved 
species, and simpler recycle of the acid. A possible advantage is the 
more complete dissolution of the fission products, leaving very 
little insoluble residue. Disadvantages include lack of development 
of methods for dissolution of oxide fuel in hydrochloric acid, the 
requirement for processing equipment constructed of titanium, pos- 
sible complications in the waste-handling system, and the dissolu- 
tion of much of the cladding in the case of stainless-steel clad fuel. 


42639 (CONF-851011—9) Secondary cleanup of Idaho 

Chemical Processing Plant solvent. Mailen, J.C. (Oak Ridge 

National Lab., TN (USA)). 1985. Contract AC05- 

840R21400. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013252. 

From 4. _ Symposium on separation science and technology 

; Knoxville, TN, USA (20 Oct 1985). 

Chemical Processing Plant (ICPP) 


are not sumoved by eeniiting wit eediiets onthanate: 


42640 (CONF-860754—1) Process automation. 
D.R. (Oak Rid ee TN (USA)). 1986. ott 
AC05-840R21 . NTIS, PC A02/MF A0Ol; 1; GPO 
Dep File Number DE 13401. 

From Joint United Kingdom/United States technical sympo- 
sium on control and instrumentation; oe UK (29 Jul eng 

Process automation technology has been pursued in 
chemical processing industries and to a very limited extent in nucle- 
or fad sepeneaniing, a eiteathee Sie Ren Sane sidteheed in tho pun 
by the lack of diverse and reliable process instrumentation and the 
unavailability of sophisticated software designed for process con- 
ee 
by the Consolidated Fuel Reprocessing Program (CFRP) in part to 
demonstrate new concepts for control of advanced nuclear fuel re- 
processing plants. A demonstration of fuel reprocessing equipment 
automation using advanced instrumentation and a modern, micro- 
processor-based control system is nearing completion in the facility. 
This facility provides for the synergistic testing of all chemical 





process features of a prototypical fuel reprocessing plant that can 
be attained with unirradiated uranium-bearing feed materials. The 
unique equipment and mission of the IET facility make it an ideal 


the IET facility should be useful to others in helping avoid costly 
mistakes because of the underutilization or misapplication of proc- 
ess automation. 6 figs. 


a? Rar of in-line photome- 
control. Moser, D.R.; Klatt, 
Onl Ridge National Lab Lab., TN TN (USA). 1986. Contract 
28p. NTIS, PC A03/MF AOI; 
Dep. File Number DE86013400. 
From Joint United Kingdom/United States technical sympo- 
sium on control and instrumentation; Harwell, UK (29 Jul 1986). 


42642 (CONF-860820—1) peas evaluation of 
ee ee ae scrubbing of dissolver 
off-gas. Counce, R.M.; Groenier, W.S.; Jubin, R.T. (Oak 
National Lab., “TN (USA)). 1986. oe AC05- 
840OR21400. 13p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number D 6013404. 
From 19. DOE/NRC nuclear air cleaning conference; Seat- 


study was conducted at the Oak Ridge National Laboratory to in- 
vestigate the removal of nitrogen oxides from simulated dissolver 
off-gas, a gas blended to simulate that arising from the dissolution 
of nuclear fuel in reprocessing operations. Dissolver off-gas con- 
tains large quantities of water vapor and nitrogen oxides and much 
smaller quantities of iodine and other fission product gases. It is de- 
sirable to recover the nitrogen oxides by absorption into water, 
where subsequent reactions produce nitric acid, which may be re- 
cycled to dissolution operations. The NO/sub x/ scrubber system 
was operated in a mode through to be prototypic of a dissolver off- 
gas NO/sub x/ scrubber system for nuclear fuel reprocessing facili- 
ties, including recycle of the scrubbing liquid. Chemical reactions 
occurring simultaneously with the absorption of NO/sub x/ into 
dilute HNOs solutions produce liquid HNO; and HNOk. In general, 
the presence of HNO; in dilute concentrations in the scrub solution 
does not have a significant effect on NO/sub x/ scrubbing efficien- 
cy; however, ee 
ee 


and Main- 
Ridge National 
i » TN 
1400. 23p. NTIS, PC 
GPO Dep. File Number DE86012621. 
meeting on low, rs nl ee 
Management - decontamination and decommissioning; 
eee og NY, USA (14 Sep pays 
The Remote Operation and Maintenance Demonstration 


(ROMD) Facility at the Oak Ridge National Laboratory has been 
developed by the Consolidated Fuel ing Program to dem- 
onstrate remote handling concepts on advanced nuclear fuel re- 
processing equipment and for other programs of national interest. 
The ROMD facility is a large-volume high-bay area that encloses a 


remote manipula- 
tion techniques for the US Department of Energy (DOB), the 
Power Reactor and Nuclear Fuels Development Corporation of 
Japan, the US Navy, and the National Aeronautics and Space Ad- 


maintainability of process 
paper describes the ROMD facility and key remote maintenance 
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equipment and presents a summary of major experimental activities. 
7 refs., 6 figs. 


42644 (CONF-860905—7) Evolution of design 

for remotely maintainable equipment racks. Peishel, F 

IN (RAY age Schrock, S.L. (Oak — National Leb. 
™ , Madison, PA 


(USA). 
ry PC A02/MF AO|; 1; GPO 

Dep. File Nember D 12626. 

ae aeons a eee ae 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

Equipment racks have been used to support process equip- 
ment in radioactive facilities for many years. Improvements in the 
design of these racks have evolved relatively slowly primarily asa 


as from above. Maintainable equipment items can be stacked verti- 
cally on a rack because total overhead access is less important and 
maintenance tasks that would not have been attempted in the past 
can now be performed. These advances permit greater flexibility in 
the design and cell layout of the racks and lead to concepts that 
could significantly increase the availability of a facility. The evolu- 
tion of rack design and a description of the alternative concepts 
based on present maintenance systems capabilities are presented in 
this paper. 13 refs., 11 figs. 


42645 (CONF-8609105—2) Joint motion og in ser- 
vomanipulator operation. Draper, J.V.; Sundstrom, E.; Hern- 
don, J.N. (Clarke Ambrose, tay Knoxville, ™ (USA); 
Oak Ridge National Lab., TN (USA . 1986. Contract 
AC05-840R21400. 7p. NTIS, PC Al A01; GPO Dep. 
File Number DE86013405. 

From Annual meeting of the Human Factors Society; 


Da: OH, USA (30 19) 
trie, Consolidated Fuel I Reprocessing Program (CFRP) st 
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prepared using Bechtel’s proprietary language, DAP and executed 
on Bechtel’s Dynamic Simulation Facility. 9 figs. 


42647 (DP-MS—86-28) Purex: process and equipment 
performance. Orth, D.A. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1986. Con- 
tract AC09-76SR00001. 7p. (CONF-860921—2). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86008903. 

From International solvent extraction conference; Munich, 
F.R. Germany (11 Sep 1986). 

The Purex process is the solvent extraction system that uses 
tributyl phosphate as the extractant for separating uranium and plu- 
tonium from irradiated reactor fuels. Since the first flowsheet was 
proposed at Oak Ridge National Laboratory in 1950, the process 
has endured for over 30 years with only minor modifications. The 
spread of the technology was rapid, and worldwide use or research 
on Purex-type processes was reported by the time of the 1955 
Geneva Conference. The overall performance of the process has 
been so good that there are no serious contenders for replacing it 
soon. This paper presents: process description; equipment perform- 
ance (mixer-settlers, pulse columns, rapid contactors); fission prod- 
uct decontamination; solvent effects (solvent degradation products); 
and partitioning of uranium and plutonium. 


42648 (JAERI-M—85-035, pp 57-75) Evaluation of iso- 
topic compositions in LWR spent fuel. Naito, Y. a 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Mar 1985. NTIS (US Sales Only), 
PC A18/MF AOl1. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Pei is Olle wells ta iaaiemniaaiation os 
computer codes and nuclear data libraries for estimating isotopic 
compositions in spent nuclear fuel. The abstract of the computer 
code COMRAD and the nuclear data library JDDL is presented 
which have been developed to calculate the isotopic compositions 
in spent fuel. The sphere of the accuracy of the computed results is 
evaluated by analyzing isotopic compositions of LWR spent fuel 
with computer codes COMRAD, ORIGEN-1 and -2. The comput- 
ed results on Ru and ‘Eu contents in spent fuel show much 
differences from measured ones, and show different values on Kr 
and J according to the computer code used. The COMRAD 
code with JDDL is also applied to analyzing isotopic compositions 
in spent fuel reprocessing plants. Using the computed results, simple 
fitting formulas are introduced to estimate isotopic compositions of 
actinide group and are compared with measured values of some re- 
processing plants. This work was performed by the Working 
Group on Evaluation for Generation and Depletion of Nuclide of 
JNDC. 


-~ (PNCT-N—841-84-52) Emulsion and accumulation 
at aqueous/organic interface of mixer-settlers. Gonda, Kozo; 
Yasu, Shozo; Oka, Koichiro. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Power Reactor 
and Nuclear Fuel Development Corp., Tokai, Ibaraki 
Seen Tokai Works). 1984. 12p. NTIS ys Sales 
PC A02/MF AO1. File Number 186702764 
Tae aaaleearaiteiaeain ae moaiaaiiiadieaas 
(HDBP) and zirconium (HDBP-Zr emulsion) was studied on the 
formation ratio to the emulsion of nonsoluble fission product resi- 
dues (nonsoluble residues emulsion) in the codecontamination cycle 
without solvent washing. HDBP-Zr emulsion was found three 
times of nonsoluble residues emulsion by one week's operation of 
the codecontamination cycle with the spent nuclear fuel burnt to 
28,000 MWd/MTU and cooled 1,000 days. In this codecontamina- 
tion cycle, 1% HDBP was salted out at the aqueous/organic inter- 
face as HDBP-Zr emulsion, and 10% HDBP dissolved in the recy- 
cling solvent stream as HDBP-U complex. It was found that 
HDBP-Zr emulsion accelerates the volume growth of nonsoluble 
residues emulsion by the emulsifying effect. 


Electrolysis cell for seperate sentee 
fuel. Miller, W.E.; Steindler, M of 


Boergy. Washington, DC). US Ti stent, 4,556,047. Jun 
iled 1985. vp. 


05 NUCLEAR FUELS 
0508 Spent Fuels Reprocessing 


An electrolytic cell is described for refining a spent nuclear 
fuel and comprising a metallic pot including walls forming a lower 
zone for retaining a lower molten pool containing the spent nuclear 
fuel and an intermediate zone for retaining a molten salt electrolyte 
floating on the molten pool, electrode means including at least one 
anode and cathode, means for extending the anode into the interme- 
diate and lower zones and the cathode into the intermediate zone, 
and means for retracting the anode to the intermediate zone apart 
from the cathode and to above the intermediate zone, and electrical 
power means connected to the anode, molten pool and cathode for 
providing electrical power to the cell. 


42651 Ce ee a J.C. (to t. of 
Energy, W US Patent 4,595,529. 17 Jun 
1986. Filed date 13 Mar 1984. vp. 

This patent describes a process for removing diluent degra- 
dation products from a solvent extraction solution comprising an 
admixture of an organic extractant for uranium and plutonium and 
a non-polar organic liquid diluent, which has been used to recover 
uranium and plutonium from spent nuclear fuel. Comprising com- 
bining a wash solution consisting of: (a) water; and (b) a positive 
amount up to about, an including, 50 volume percent of at least one 
highly-polar water-miscible organic solvent, based on the total 
volume of the water and the highly-polar organic solvent, with the 
solvent extraction solution after uranium and plutonium values have 
been stripped from the solvent extraction solution, the diluent deg- 
radation products dissolving in the highly-polar organic solvent and 
the extractant and diluent of the extraction solution not dissolving 
in the highly-polar organic solvent, and separating the highly-polar 
organic solvent and the extraction solution to obtain a purified ex- 
traction solution. 


42652 Criticality safety analysis for hands-on dissolution 
of a variety of fuels. Griffin, C.D.; Ostby, P.A. Transactions 
of the American Nuclear Society; 50: 301-302(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A small portion of the nuclear material received for uranium 
recovery at the Idaho Chemical Processing Plant (ICPP) at the 
Idaho National Engineering Laboratory has unique properties (e.g., 
cladding materials and impurities) that are incompatible with exist- 

ing major head-on dissolution processes. A small-scale dissolution 
Sastibey ta. dunseihiids will tosh teen eieeatind lo iets chemin 
Laboratory at the ICPP. Criticality safety philosophy and criteria 
and the safety of the various processing steps are discussed in the 


congress on — S 
tro-optics. Toledo, OH; Laser tute of America (1985). 
(CONF-8511103—). Contract AC05-840R21400. 


From ICALEO international congress on the applications of 
lasers and electro-optics; San Francisco, CA, USA (11 Nov 1985). 


laser which would remain outside the hot cell. The laser beam can 
be introduced into the hot cell through either a transparent material 
or an aerodynamic window. The laser beam can be manipulated in 
three linear axes (X, Y, and Z) while the reactor fuel assembly can 
be axially rotated. The corrosive environment of reprocessing hot 
cell dictates that molybdenum mirrors must be used to bring the 

beam to a focal point. Stationary mirrors are water cooled, 
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REFER ALSO TO CITATION(S) 3959, 3960, 3961, 3963, 4151, 4152, 4153, 
4225, 4227, 4763 


42654 (DOE/NBM—6013554) TRU Waste Management 
Program. Cost/schedule optimization analysis. Detamore, 
J.A.; Raudenbush, M.H.; Wolaver, R.W.; i G.A. 
ockwell International Corp., a (USA). 
oint nner Office). Oct 1985. 11lp. NTIS, PC A06/ 
MF A01; 1; GPO Dep. File Number DE86013554. 

This Current Year Work Plan presents in detail a description 
of the activities to be performed by the Joint Integration Office 
Rockwell International (JIO/RI) during FY86. It breaks down the 
activities into two major work areas: Program Management and 
Program Analysis. Program Management is performed by the JIO/ 
RI by providing technical planning and guidance for the develop- 
ment of advanced TRU waste management capabilities. This in- 
cludes equipment/facility design, engineering, construction, and op- 
erations. These functions are integrated to allow transition from in- 
terim storage to final disposition. JIO/RI tasks include program re- 
quirements identification, long-range technical planning, budget de- 
velopment, program planning document preparation, task guidance 
development, task monitoring, task progress information gathering 
and reporting to DOE, interfacing with other agencies and DOE 
lead programs, integrating public involvement with program ef- 
forts, and preparation of reports for DOE detailing program status. 
Program Analysis is performed by the JIO/RI to support identifica- 
tion and assessment of alternatives, and development of long-term 
TRU waste program capabilities. These analyses include short-term 
analyses in response to DOE information requests, along with per- 
forming an RH Cost/Schedule Optimization report. Systems 
models will be developed, updated, and upgraded as needed to en- 
hance JIO/RI's capability to evaluate the adequacy of program ef- 
forts in various fields. A TRU program data base will be main- 
tained and updated to provide DOE with timely responses to in- 
ventory related questions. 


42655 (AEA-TECDOC—359) Status of spent fuel dry 
storage concepts: concerns, issues and developments. (Interna- 
tional Atomic ae, Agency, Vienna (Austria)). Nov 
1985. 23p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86703016. 

This report is intended to provide the reader with a general 
understanding of the various dry storage concepts and facilities re- 
quired to support them. The outstanding technical concerns relative 
to dry storage installations, as well as, past and planned demonstra- 
tion programs are briefly described. Such other activities as the de- 
velopment and approval of a design criteria standard is presented. 
An updated review of the cost of the various concepts are dis- 
cussed. 8 refs, 1 fig. 


42656 (AEA-TECDOC—360) Status of LWR rod con- 
solidation for storage purposes: concerns, issues and trends. 
(International Atomic ae, Agency, Vienna (Austria)). 
Nov 1985. 28p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86703017. 

This report presents the current status of the process by 
which light water reactor spent fuel is consolidated for the purpose 
of decreasing the space needed for storage. The process is called 
Rod Consolidation. The process entails the disassembly of irradiat- 
ed nuclear fuel into individual fuel rods and the structural compo- 
nents. Compaction ratios of 2 to 1 can be achieved, thus the rods 
from two fuel assemblies can be stored in the space required for 
one assembly. The report discusses the major technical and licens- 
ing concerns. A description of the steps involved in the process is 
also presented. A discussion of the past and future demonstration 
programs of Rod Consolidation are provided in order to establish a 
level of confidence as to the status of the process. 8 refs, 6 figs, 1 
tab. 
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42657 (INIS-mf—10157) Guidelines for carriers (by road) 
in Canada and the United States. Type ‘A’ and type 'B’ pack- 
ages of radioactive materials. (Atomic Energy of Canada 
Ltd., Kanata, Ontario. Radiochemical Co.). Aug 1983. 68p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86703018. 

Rev. 1. 

Atomic Energy of Canada Limited has provided this booklet 
for the purpose of simplifying, for the carrier, the complexity of the 
regulations that relate to the transportation of type ‘A’ and type ’B’ 
packages of radioactive materials by road, in Canada. The carrier 
should make every effort to become familiar with the pertinent reg- 
ulations and should take all measures necessary to ensure that the 
regulations are complied with. In particular, he should familiarize 
himself with the ‘emergency procedures’. This booklet is not in- 
tended to be an official interpretation or restatement of the regula- 
tions. 


42658 (PNL-SA—13892) Spent fuel oxidation testing 
under simulated dry storage conditions. Knox, C.A.; Cam 
bell, T.K.; Gilbert, E.R. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Apr 1986. Contract AC04-76DP00789. 
1lp. (CONF-860417—12). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013337. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

Design data is required to support licensing the dry storage 
of spent fuel. This data includes the limiting time-temperature expo- 
sure of the fuel without monitoring for cover gas inertness or for 
abnormal events. To provide this data, the Pacific Northwest Labo- 
ratory is conducting spent fuel oxidation tests to determine the al- 
lowable temperatures for storage of spent fuel in air. Earlier tests 
with nonirradiated UO: pellets have identified variables that affect- 
ed oxidation rates. These included moisture, surface condition, 
gamma radiation and fuel composition, as well as temperature. This 
information was used to develop a test matrix for hot-cell tests with 
spent fuel. Twelve ovens are being used to simultaneously evaluate 
different temperatures. Each oven contains twelve spent fuel sam- 
ples that have been removed from the cladding. These samples rep- 
resent a variety of fuel types with different burnups and cooling 
histories. The fuels are from different reactors and both PWR and 
BWR fuels are also included. Nonirradiated pellets are included for 
comparison with previous results. Temperatures range from 135°C 
to 230°C. A gamma source is located outside each oven to provide 
a 10° R/h radiation field, which is typical of storage situations. The 
oven is maintained under a controlled atmosphere with a known 
moisture content. Periodically the cover gas is sampled and ana- 
lyzed for radiolysis products. At that time each specimen is weight- 
ed to monitor the oxidation rate. In addition to the bare fuel sam- 
ples, short rodlets have been prepared. Each rodlet will be sealed 
with welded end caps and a small cladding defect will be intro- 
duced. The rodlets will then be placed in the ovens and monitored 
periodically for weight gain as well as for cladding deformation, as 
measured by a laser micrometer. These tests will provide the neces- 
sary data for the development of design criteria for dry storage of 
spent fuel. 


42659 Shipment of LLW by intercoastal maritime service. 
Barbour, D.A. (Nuclear Metals, Inc., Cambridge, MA). 
Transactions of the American Nuclear Society; 50: 132(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Transportation costs are a significant element of total waste 
disposal costs. In 1982, Nuclear Metals, Inc. (NMI) began a series 
of tests and investigations to examine the feasibility of using alterna- 
tive modes for its low-level waste (LLW) shipments. NMI’s investi- 
gations and experience have identified significant problems in trans- 
porting LLW by rail. Intercoastal maritime service, however, has 
been demonstrated as a safe and cost-effective way of transporting 
LLW from eastern seaboard generation sites to the repository at 
Beatty, Nevada. Intuition is an unreliable guide in this area. Waste 
managers need to periodically assess and compare combined trans- 
portation and burial costs for all site options to ensure that disposal 
operations are conducted in the most rational way. 
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42660 Preparations to ship the TMI-2 damaged reactor 
core. Schmitt, R.C.; Quinn, GJ. (EG & G Idaho, Inc., 
Idaho Falls). Transactions of the American Nuclear Society; 
50: 132-133(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
on oe USA gt Nov 1985). 

The March 1979 accident at Three Mile Island Unit 2 (TMI- 
»authas memacaas aaiae odie aa ueemaeinediien 
various tools and inspection devices have shown a significant void, 
large amounts of rubble, partially intact fuel assemblies, and some 
resolidified molten materials. The removal and disposition of that 
core has been of considerable public, regulatory, and governmental 
interest for some time. In a contractual agreement between General 
Public Utility Nuclear (GPUN) and the US Department of Energy 
(DOE), DOE has agreed to accept the TMI-2 core for interim stor- 
age at the Idaho National Engineering Laboratory (INEL), con- 
duct research on fuel and materials of the core, and eventually dis- 
pose of the core either by processing or internment at the national 
repository. GPUN has removed various samples of material from 
the core and was scheduled to begin extensive defueling operations 
in September 1985. EG & G Idaho, Inc. (EG & G), acting on 
behalf of DOE, is responsible for transporting, receiving, examin- 
ing, and storing the TMI-2 core. This addresses the prepara- 
tions to ship the core to INEL, which is scheduled to commence in 
March 1986. 


42661 Radwaste transportation: a carrier's perspective. 
Harrison, J.; Mason, J.L. (Chem-Nuclear Systems, Inc., 
Bellevue, WA). Transactions of the American Nuclear Socie- 
ty; 50: —as 1985). on 851115—). 

rom American Nuclear Society winter meeting; San Fran- 
cisco, cA. A, USA 10 Nov 1985). 

plex challenges of shipping radwaste have presented 

the june "for qualified vendors to provide consistency and 
guidance for the industry while maintaining the required levels of 
performance. The vendor must work with the customer base and 
the regulatory agencies to ensure that safety is the utmost consider- 
ation while unnecessary regulations are not promulgated. To ensure 
continued safe operation, all parties must work toward consistent 
and unilateral rules and interpretations. 


42662 Effects of assembly local power distribution on 
storage rack criticality. Todosow, M.; Carew, J.F. (Brook- 
haven National Lab., Upton, NY). Transactions of the Ameri- 
itis)” Society; 50: 300-301(Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Fuel storage rack criticality calculations have been per- 
formed for a set of 8 x 8 BWR k infinity-equivalent fuel bundles. 
The results of these calculations indicate that the storage rack mul- 
tiplication factor is not determined solely by the k infinity’s of the 
individual fuel assemblies, but is also sensitive to the local power, 
and underlying enrichment, burnable poison, water hole, and 
burnup distributions. Furthermore, in order to ensure a true con- 
servative upper bound on the storage rack multiplication factor, 
reference assemblies with the most centrally peaked power distribu- 
tions should be selected. 


0510 Marketing And Economics 


REFER ALSO TO CITATION(S) 4208 
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REFER ALSO TO CITATION(S) 3896, 3954, 3955, 3956, 3957, 4147, 4150, 
4334, 4384, 4386, 4665, 4765, 4906, 5210, 5223, 5404, 5531, 5535, 5537, 5695, 


42663 (BMI/ONWI—602) First status report on regional 
ground-water flow modeling = Vacherie Dome, Louisiana. 
(Intera Technolo; ustin, TX (USA)). Jul 1986. 
Contract AC02-8 Cri10140. 160p f NTIS, PC A08/MF A011; 
1; GPO Dep. File Number DE86014328. 

Regional ground-water flow within the principal geohydro- 
logic units in the vicinity of Vacherie Dome, Louisiana is evaluated 
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by developing a conceptual model of the flow regime within these 


data utilized in this study are summarized. The conceptual model is 
defined in terms of the areal and vertical averaging of li 
units, aquifer properties, and hydrologic boundary conditions. The 


through the principal units, ground-water travel times and paths, 
and Darcy velocities within specified finite-difference blocks. The 
reported work is the first stage of an ongoing evaluation of Va- 
cherie Dome as a potential repository for high-level radioactive 
wastes. The results and conclusions should thus be considered pre- 
liminary and subject to modification with the collection of addition- 
al data. However, the report does provide a useful basis for describ- 
ing the sensitivity of the conceptualization of ground-water flow to 
parameterization and, to a lesser extent, the uncertainties in the 
present conceptualization. 34 refs., 57 figs., 19 tabs. 


a Basin, 
Inc., Austin, TX (USA)). Jul 
10140. 1 NTIS, PC A07/ 


Texas. (Intera Technologi 
1986. Contract AC02-8 


MF AOl1; 1; GPO Dep. File Number D 14264. 


Regional ground-water flow within the principal geohydro- 
logic units of the Palo Duro Basin is evaluated by developing a 


zation ta es nade someone 
peggy pate tol yon greater gn 
refs., 44 figs., 13 tabs. 


42665 (BMI/ONWI—605) Second status report on 
gional and local ground-water flow modeling for Richton and 
Cypress Creek Domes, Mississippi. (Intera Techno 
Inc., Austin, TX (USA)). Aug 1986. Contract A 
83CH10140. 137p. NTIS, PC A07/MF AO1; 1; GPO Dep. 
File Number D 14330. 

and local ground-water flow within the principal 
geohydrologic units in the Mississippi salt-dome basin is evaluated 
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Domes as potential repositories for high-level radioactive wastes. 
The results and: conclusions should thus be considered preliminary 
and subject to modification with the collection of additional data. 
However, the report does provide a useful basis for describing the 


present conceptualization. 19 refs., 33 figs., 25 tabs. 


42666 (BMI/ONWI—613) Potentiometric-level monitor- 
ing program: and Louisiana. Annual status report 
for fiscal year 1984, (Earth Technology Corp., Long Beach, 
CA (USA). Jul 1986. Contract AC02-8 CH10140. 85p. 
NTIS, PC AO0S5/MF A0l; 1; GPO Dep. File Number 
DE86014019. 

Potentiometric-level data presented in this report were col- 
lected from October 1983 through September 1984 at 79 wells in 
Mississippi and Louisiana. These wells are located near Richton and 
Cypress Creek Domes in Mississippi and Vacherie Dome in Louisi- 
ana. Fourteen wells were added to the program during this period. 
Two of these wells were not measurable. Two wells previously un- 
measurable were located and measured. One well was destroyed 
during military maneuvers in the area. Analysis of the data indicat- 
ed minimal, if any, change in potentiometric levels during the past 
year in the Citronelle, Hattiesburg, Cockfield, Sparta, and Wilcox 
Formations in Mississippi. A continuing decline in potentiometric 
levels, ranging from 0.3 to 0.6 foot per year, occurred in the wells 
screened in the caprock at Richton and Cypress Creek Domes. The 
Catahoula Formation experienced a continuing decline in potentio- 
metric levels of about 2 feet per year. Two wells in the Cook 
Mountain Formation showed a continuing rise in potentiometric 
levels ranging from 8 to 30 ft during the past fiscal year. Wells 
screened in the Austin Formation in Louisiana showed a fall in po- 
tentiometric levels of 2 to 3 ft over the past fiscal year. Other for- 
mations in Louisiana generally showed no change in potentiometric 
levels over the past year. 26 refs., 2 figs., 3 tabs. 


42667 (CAP-S—3010/TR.11) Optimisation of radioactive 
waste management systems using weighted measures of eco- 
nomic and radiological impact. Dalrymple, G.J.; Laundy, 
R.S.; Lejeune, S.R. (CAP Scientific Ltd., London (UK)). 3 
Nov 1985. 87p. NTIS (US Sales Only), PC A05/MF AO1. 
File Number DE86702831. 

The study reported here investigates the effects of different 
cost and environmental impact minimisation strategies on radioac- 
tive waste disposal strategies. The study examines the costs and en- 
vironmental impacts from storage, transport and disposal of the low 
and intermediate level radioactive waste expected to arise over the 
next 45 years assuming a moderate growth in nuclear power. The 
environmental impact takes account of the occupational impact, the 
risk and impact to the public. The risk and impact to the public 
from disposal of waste includes the collective dose received by the 
public and the maximum annual individual risks to members of a 
hypothetical critical group. The base case waste management 
system considers the options of disposal to sea, shallow land burial, 
engineered trench and deep cavity facilities. Assessments have been 
performed which cover the range of views perceived to exist about 
the relative importance of the reduction of cost and environmental 
impacts in radioactive waste management. The study investigates 
the implications for the waste management system of the sea dispos- 
al option not being available, deferring development of the deep 
cavity facility and developing an off-shore borehole disposal facili- 
ty. A set of sensitivity studies showed that the assessments are 
robust to the assumptions and impact parameters used. 


42668 (DOE/RW—0068) Office of Geologic Repositories 
program baseline procedures notebook (OGR/B-1). (USDOE 
Office of Civilian Radioactive Waste Wash- 


Management, 
— DC). Jun 1986. 76p. NTIS, PC A05/MF AOI; 1; 
oo hart men 86014096. 

Baseline management is typically applied to aid in the inter- 
nal control of a program by providing consistent programmatic di- 
rection, control, and surveillance to an evolving system develop- 
ment. This fundamental concept of internal program control in- 
volves the establishment of a baseline to serve as a point of depar- 
ture for consistent technical program coordination and to control 
subsequent changes from that baseline. The existence of a program- 
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authorized baseline ensures that all participants are working to the 
same ground rules. Baseline management also ensures that, once the 
baseline is defined, changes are assessed and approved by a process 
which ensures adequate consideration of overall program impact. 
Baseline management also includes the consideration of examptions 
from the baseline. The process of baseline management continues 
through all the phases of an evolving system development program. 
As the Program proceeds, there will be a progressive increase in 
the data contained in the baseline documentation. Baseline manage- 
ment has been selected as a management technique to aid in the in- 
ternal control of the Office of Geologic Repositories (OGR) pro- 
gram. Specifically, an OGR Program Baseline, including technical 
and programmatic requirements, is used for program control of the 
four Mined Geologic Disposal System field projects, i.e., Basalt 
Waste Isolation Project, Nevada Nuclear Waste Storage Investiga- 
tion, Salt Repository Project and Crystalline Repository Project. 
This OGR Program Baseline Procedures Notebook provides a de- 
scription of the baseline mwanagement concept, establishes the 
OGR Program baseline itself, and provides procedures to be fol- 
lowed for controlling changes to that baseline. The notebook has a 
controlled distribution and will be updated as required. 


42669 (DOE/SR—2002) Defense waste processing facili- 
.. the vitrification of high-level nuclear waste. Brumley, 
J. (USDOE Savannah River Operations Office, 
30). 1986. 14p. (CONF-860418—11). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013497. 
From 88. annual meeting of the American Ceramic Society; 
oe a USA (27 Apr 1986). 
Defense Waste Processing Facility (DWPF) will be the 
United boat first production scale facility and the worlds’ largest 
plant for the vitrification of high-level nuclear waste. The 
EDWPF, which is under construction at the Department of 
Energy's Savannah River Plant (SRP) wiii immobilize the highly 
radioactive fraction f over 33 million gallons of high-level nuclear 
waste. The facility is approximately 30% complete and will begin 
operation in 1990. Through technical and engineering innovation, 
the estimated cost of the facility was reduced from an original fore- 
cast of $2.3B to $910M. This estimate was refined in 1984 to $870M 
and has remained constant since. The Savannah River Plant's high- 
level wastes (HLW) are stored in underground tanks as salts, pri- 
marily sodium nitrate, and sludges, primarily metallic oxides and 
hydroxides. The sludges are pretreated in the waste tank farm prior 
to transfer to the DWPF. The salt fraction of the waste is decon- 
taminated in the waste tank farm. This decontamination process re- 
sults in a low-level waste stream which will be disposed of on the 
SRP site in a cement and flyash matrix. The HLW stream resulting 
from the decontamination process is a mixture of cesium and po- 
teassium tetrapheny! borate salts. This stream will be processed in 
the DWPF to remove the organic component, combined with 
HLW sludges and glass frit before feeding to the DWPF melter. 
The DWPF will use many unique and innovative processes and 
items of equipment. The process is centered around a ceramic lined, 
slurry fed, joule-heated glass melter. The molten glass is poured 
into stainless steel canisters and a temporary plus inserted. After 
cooling, the canister is decontaminated by “sand blasting” with a 
mixture of air, water and glass frit. An upset resistance weld pro- 
vides a permanent closure. The canisters will be stored on the SRP 
site until a repository is available. 


42670 (DP-MS—85-149) hag rege ae ate crite- 
ria into an engineered facility design. K B. (Bechtel 
National, Inc., San Francisco, CA (USA). seg, Contract 
AC09-76SR00001. 16p. (CONF-860905—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86004615. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
ee: USA (14 Sep 1986). 

The Defense Waste Processing Facility (DWPF) takes radio- 
active defense waste sludge and the radioactive nuclides, cesium 
and strontium, from the salt solution, and incorporates them in bor- 
osilicate glass in stainless steel canisters, for subsequent disposal in a 
deep geologic repository. The facility was designed by Bechtel Na- 
tional, Inc. under a subcontract from E.I. DuPont de Nemurs and 
Co., the prime contractor for the Department of Energy, for the 
design, construction and commissioning of the plant. The design 





5833 / ERA-11/19 


criteria were specified by the DuPont Company, based upon their 
extensive experience as designer, and operator since the early 
1950's, of the existing Savannah River Plant facilities. Some of the 
design criteria imposed unusual or new requirements on the de- 
tailed design of the facilities. This paper describes some of these cri- 
teria, encompassing several engineering disciplines, and discusses 
the solutions and designs which were developed for the DWPF. 


42671 (DP-MS—85-150) functional _re- 
quirements into the structural of the DWPF. Ng, 
C.K.; Hsiu, F.J.; Almuti, A.A. (Bechtel National, Inc., San 
Francisco, CA (USA)). 1986. Contract AC09-76SR00001. 
6p. (CONF-860905—4). NTIS, PC A02/MF AO0l1; 1; GPO 
Dep. File Number DE86004891. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

The vitrification building houses the regulated process oper- 
ations carried out remotely behind shielding barrier walls. It also 
provides control facilities for the process and power operations. 
Due to the special remote features and handling of nuclear waste in 
the vitrification building, special attention was given to the struc- 
tural design. Structural design took into consideration the following 
influences: (1) radioactive shielding; (2) remotability and tolerance 
control; (3) constructibility and functional operation; (4) deconta- 
minability; and (5) structural strength and stability. 


42672 (DP-MS—85-154) Remote process cell mercury 
transfer pumps for DWPF. Nielsen, M.G.; Vaughn, V.G. 
(Bechtel National, Inc., San Francisco, CA (USA); Du Pont 
de Nemours (1) and Co., Aiken, SC (USA). Savannah 
River Plant). 1986. Contract AC09-76SRO00001. 16p. 
CONF-860905—2). NTIS, PC A02/MF A01; GPO Dep. 
‘ile Number DE86004889. 

eects re pr 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 1986). 

Final design and Tr a 
show that the water displacement of mercury to a height of 40 feet 
is feasible with just 6 gallons of motive water. Control of the trans- 
du: in ibe ter atiiesinn Geaaneduenemeanneman a 
actuated plug valve configuration successfully contained the re- 
quired discharge pressure of 260 psi. The requirements of low flow 
and maximum separation of mercury from particulates are achieved 
due to the configuration of the pressure canister. The pump is capa- 
ble of transferring a discrete amount of mercury with little addi- 
tional slurry particulates. The success of this new pumping configu- 
ration is highlighted by the fact that it was the inspiration for other 
remote transfer applications tested at SRP. These application in- 
clude the dual canister sample pump shown in Figure 7, as well as 
a successful prototype pump designed at Pacific Northwest Labora- 
tories (PNL). The PNL pump was designed for the purpose of me- 
tering waste slurries to an electric melter. Upon completion of final 

pump fabrication, the Defense Waste Processing facility (DWPF) 
Salley Gil ive 0 Gribie cad hiabhy suds embed of simutdy 
transferring small discrete batches of mercury as required from ra- 
dioactive process vessels. 3 refs., 7 figs., 1 tab. 


42673 (JAERI-M—85-030) Development of partitioning 
ee ten nae ee ee ae tee, 
sumitsu. (Japan Atomic Energy Research Inst., Ti 
Japan Atomic Energy ee ae Tokal, era 7 
Research Establishment). Japanese. 
aac od me Only), pc's A03/MF aS. Fae 
i i 
processing were regarded as resources of useful elements, and the 
data related to quantities, radioactive properties, utilization, separa- 
des boll eoemieahe sia baldie detaitin te tia daceeanee oth 
lected and assessed. Extensive utilization of the wastes promotes the 
separation of elements estimated to be hazardous in the treatment 
and disposal of the wastes and is bound closely with the idea of 


method but also in obtaining public acceptance of the treatment and 
disposal of the wastes. 


One of the methods to manage the highly radioactive liquid 
waste (HLW) generated from nuclear fuel reprocessing is to parti- 


in addition to the elements so far concerned. 
ae eee t 
high-level waste 


(eds.). Gapan Atomic Ener Research Inet. T pen 

Atomic 

search Establi t). Jul 38s. a NTIS 

Only), PC A05/MF AO1. File Number DE867028: 
Research 


42676 (ORNL—6128, 210-212) Lead-iron phosphate 
aoe for nuclear waste. 


glass: a stable storage 
Sales, B.C.; Boatner, L.A. (Oak National Lab., TN). 
File Number 


Mar 1985. NTIS, PC A1i3/MF AOl1. 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A new lead-iron phosphate glass nuclear waste form that ap- 
pears to be unusually well studied to the safe immobilization and 


formed at a relatively low temperature (900°C) in which the radio- 
active nuclei are chemically incorporated in the glass structure. 


42677 (ORNL—6128, pp aes Structural 
of lead-iron glasses. Sales, B. 


properties 
C.; Bates, J.B.; Abra- 
ham, M.M.; Boatner, L.A. (Oak e National Lab., 
Mar 1985. NTIS, PC A13/MF AOl. 
DE85008766. 
In Solid State Division progress report for period ending 


glass [Pb(POs)s] is one member of a 


chemically glass, 
poured at ~ 800°C. In fact, some lead-iron phosphate 
aqueous corrosion rates which are approximately ae 
Gun pte lead euteinaghtte Ginn AdGiaaaiip, Gene lead-iron 
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phosphate glasses do not exhibit any evidence of devitrification 
after being heated in air at 550°C for 100 h. The effects of iron 
concentration, fusion temperature, and soak time on the glass transi- 
tion temperature T/sub g/, softening point T/sub s/, thermal ex- 
pansion coefficient, and aqueous corrosion rate of several lead-iron 
phosphate glasses are summarized. 


42678 (ORNL—6128, pp 213-214) Surface layer forma- 
tion on corroded nuclear waste glasses. Sales, B.C.; Begun, 
G.M.; White, C.W.; Boatner, L.A. (Oak Ridge National 
., TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 
In Solid State Division progress report for period ending 
cones 30, 1984. 

The corrosion of a borosilicate nuclear waste glass is accom- 
panied by the formation of an altered layer on the glass surface. 
This layer has a chemical composition that is radically different 
from that of the bulk glass and can be many microns thick. In this 
study, the combined techniques of Rutherford backscattering depth 
profile analysis, Raman scattering, quantitative solution analysis, 
and solution conductivity measurements have been used to investi- 
gate the elemental distribution, chemical stability, chemical compo- 
sition, and protective ability of the altered surface layers formed on 
several simulated nuclear waste glasses that were corroded in aque- 
ous media. The properties of altered glass surface layers formed by 
exposure to distilled H2O, acidic, basic, and brine solutions were in- 
vestigated. Exposure to the different solutions resulted in significant 
variations in the characteristics of the corroded surface layer. In 
particular, the surface layers formed in one solution were frequent- 
ly unstable when the glass was re-exposed to different corrosion 
conditions. Raman spectroscopy was employed in establishing that 
for glasses corroded in distilled HzO, strontium is present in the al- 
tered surface layer in the form of SrCO3. The major findings of this 
study are enumerated. 


42679 (PNL—5926) Development and selection of a 
matrix alloy for *°Kr Knoll, R.W.; McClana- 
han, E.D.; "Tingey, G.L.; McDonald, ELL. (Pacific North- 
west Labs., Richland, WA (USA)). Jul 1986. Contract 
AC06-76RL01830. 38p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86014263. 

Pacific Northwest Laboratory has developed and demon- 
strated a pilot-scale process for stable, long-term storage of radioac- 
tive “Kr gas from spent nuclear fuel. The process entraps the Kr 
into a solid metal matrix that can be safely stored at ambient pres- 
sure. For this matrix numerous alloys were first screened; those that 
best satisfied the selection criteria were Cu-Y, Ni-Y, and Ni-La. Of 
these, Cu-Y alloys containing approximately 20 at.% Y were rec- 
ommended for use in the pilot-scale system. Reasons for this deci- 
sion, based on the development work described in Section 5, are 
summarized here. Thick Cu-Y-Kr deposits (=1 mm) exhibit much 
better thermal and mechanical stability than do those of Ni-La-Kr 
and are at least as stable as Ni-Y-Kr deposits. Cu-Y-Kr coatings are 
very compatible with the sputtering process. They adhere well to 
the substrate, do not spall significantly during deposition, and can 
be deposited at higher rates than the Ni-base alloys. This faster dep- 
osition helps compensate, in terms of process efficiency, for the 
lower Kr capacity of Cu-Y-Kr alloys. Another advantage of Cu-Y 
over Ni-base alloys is the higher vapor pressure of Cu compared to 
Ni. This reduces the unwanted buildup of Cu on the hot anode sur- 
face, whereas deposition of Ni is a problem with Ni-Y, for example. 
Cu-Y-Kr deposits containing 17 to 20 at. % Y and 6 to 8 at. % Kr 
compared favorably to NisoLaioKrio in terms of long-term Kr re- 
tention characteristics. The measurements of Cu-Y-Kr by differen- 
tial scanning calorimetry also indicated stable retention of Kr be- 
cause rapid release did not occur below ~650°C. Finally, Cu-Y 
alloys are satisfactory in terms of materials costs and producibility 
of the sputtering target. 13 refs., 9 figs., 4 tabs. 


42680 (PNL-SA—14029) Corrosion of iron-base waste 
package container materials in salt environments. Westerman, 
R.E.; Haberman, J.H.; Pitman, S.G.; Perrin, J.S. (Pacific 
Northwest Labs., Richland, WA (USA); Battelle Memorial 
Inst., Columbus, OH (USA)). Mar 1986. Contract AC06- 
76RL01830. 17p. (CONF-860724—11). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013598. 
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From ASME/ANS bi-annual nuclear power conference: safe 
and reliable nuclear power plants; Philadelphia, PA, USA (20 Jul 
1986). 

. Low-carbon ferrous materials are being considered for waste 
package container materials in high-level nuclear waste salt reposi- 
tories. The short-term corrosion rates of ASTM Type A216 Grade 
WCA steel have been determined under both brine-only and moist- 
salt conditions at 150°C for time ranging from 1 to 12 months. 
Tests run in moist salt with low Mg content brine yielded relatively 
low corrosion rates, below an adjusted value of 0.032 mm (1.3 mils) 
per year at 150°C. Corrosion rates in brine-only and moist-salt en- 
vironments containing high concentrations of Mg were found to be 
a factor of 20 to 50 higher over the same experimental test times, 
depending on the steel’s heat treatment and the specific test condi- 
tions. Austenitizing treatment reduced the corrosion resistance of 
the material. In the case of the as-cast steel, the measured average 
corrosion rates decreased with time by more than a factor of two 
during the 12-month testing program. Post-test examinations have 
shown that the corrosion product is a complex Fe-Mg hydroxide of 
amakinite structure, as opposed to the FesO, observed in the low- 
Mg brines. The Mg content of the environment is believed to be a 
major factor leading to the higher corrosion rates and studies to un- 
derstand the operative corrosion mechanisms are in progress. 1 ref., 
4 figs., 2 tabs. 


42681 (SAND—86-0830) Thermal Response Studies. 1984 
Subseabed Disposal Project annual report, October 

tember 1984, Percival, C.M. (Sandia National Labs., Albu- 
querque, NM (USA)). Jul 1986. Contract AC04-76DP00789. 
335p. NTIS, PC A15/MF A0O1; 1; GPO Dep. File Number 
DE86014086. 

This report covers the FY84 Thermal Response Studies con- 
ducted by the Subseabed Disposal Project. A summary of the work 
is given which includes an introduction and general descriptions of 
the activities. Detailed discussions are included as appendices. The 
majority of the Thermal Response Studies effort was related to the 
development and testing of the In Situ Heat Transfer Experiment, 
ISHTE. The major accomplishments during FY84 include: (a) Suc- 
cessful completion of the ISHTE Component Test Cruise, which 
yielded in situ measurements of thermal conductivity, natural ther- 
mal gradient, pore-pressure response, and shear strength. (6) Com- 
pletion of the design and testing of the computer software for the 
ISHTE control system. (c) Analysis of data from the heater and pi- 
ezometer tests related to the ISHTE simulation experiment. (d) 
Continued thermal analyses in support of the Subseabed Disposal 
Project and ISHTE. (©) Co Completion of the final laboratory experi- 
ment to verify the MARIAH heat transfer code. Selected papers 
have been processed separately for inclusion in the Energy Data 
Base. 9 refs. 


42682 eee Teme eee cee ee 
in construction of spent fuel repositories. Christersson, J 
(Voimayhtioeiden Ydinjaetetoimikunta, Helsinki Finland)) 
May 1984. hw (in Finnish), NTIS “ Sales Only), PC 
A08/MF AO1. File Number DE867028 

Sr pacguluiie ef ae ied Miedeeed Of as ua iain 
ical formations a great importance should be paid to the selection 
of the tunneling method. The environment of the chosen repository 
area should not be exposed to any but as minor disturbances as pos- 
sible by the excavation method applied. This study approaches full 
face tunneling methods as an alternative to conventional drill-and- 
blast methods in the construction of spent fuel repository tunnels. 
According to experiences up till now, it is obvious that tunnel 
boring today is fully capable of technically competing with conven- 
tional tunneling methods, even in the hardest granitic rocks. The 
most important advantages it provides for the construction of re- 
positories are: The method does not produce any damage in the 
surrounding rock. Possibility to use placement techniques, which 
do not require preparing of additive repository holes for the fuel 
elements. Saving in the use of expensive filling material. The fact 
that tunnel boring in hard rock is an expensive alternative is still 
valid. Constuction of straight lined tunnels in unfractured rocks by 
tunnel boring would cost about 30-40% more than by conventional 
methods. The lay out arrangement of bored tunnels still have a 
great influence on tunnel boring machine's economy. Due to this it 
would be around 40-70% more expensive method in the construc- 
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tion of spent fuel repositories. However intensive development is 
being carried out to eliminate these limitations and to make ma- 
chines more flexible. Future trends in tunnel boring look good at 
the moment. The number of sold units has been increasing and new 
applications have widened out during the last ten years. Harder and 
more abrasive rocks can now be bored than ever before and the 
trend seems to continue. It also looks like the cost difference in the 
hardest rocks is getting smaller and smaller all the time. 


(YJT—84-13) Separation of cesium from an evapo- 


Puukko, E.; Lehto, J. (Voimayhtioeiden Ydinj i 
kunta, Helsinki (Finland); Helsinki Univ. (Finland). Dept. of 
Radiochemistry). Jun 1984. 32p. (In Finnish). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86702830. 
The objective of this study was to concentrate an evaporator 
concentrate from the Loviisa nuclear power plant (Imatran Voima 
Power Company). The waste concentrate solution was highly alka- 
line (pH 12.5) and its salt content was high (20 w-%). Separation of 
Cs, the most important waste component, by precipitation with 
phosphotungstic acid and sodium cobaltous nitrite was studied. In 
the laboratory experiments the effect of the amounts of the precipi- 
tants, pH temperature, carrier and some other parameters on the 
precipitation of Cs were investigated. ee 
cipitations were measured. In the pilot plant experiments at the Lo- 
viisa power plant decontamination factors higher than one hundred 
were obtained when precipitations were carried out with 2 g of 
phosphotungstic acid or with 17 g of sodium cobaltous nitrite per 
litre of 3-fold water diluted solution. Precipitations with phospho- 
tungstic acid were carried out at ambient temperature (+ 20 deg C) 
and at pH 0.5. CsCl carrier (8 mg/l) was added to the solution 
prior to the precipitations. Precipitation with sodium cobaltous ni- 
trite were carried out at + 5 deg C and at the original pH 12.5, but 
no carrier was used. Volume reduction factors over one hundred in 
the precipitations with phosphotungstic acid and about twenty five 
in the precipitations with sodium cobaltous nitrite were obtained. 
To reduce the costs of the separation process the reagents were 
synthetized in our laboratory. Phospho' Stasis eamenmiiaae’ 
from scheelite mineral (CaWQ,) and phosphorous acid. Sodium co- 
baltous nitrite was synthetized from cobaltous acetate and sodium 
nitrite. Pilot plant experiments were carried out both with commer- 
cial and self synthetized reagents. The origin of the reagents did not 
have any effect on the efficiency of the precipitants. 


(YJT—85-01) Summary of the Lavia borehole in- 


\jaeteto ta, i (Finland); 
Teollisuuden Voima Oy (Finland)). Feb 1985. sap. (in Finn- 
ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86702838. 
Industrial Power Company Ltd. (TVO) drilled in the spring 
1984 a 1001 m deep borehole, diameter 56 mm, in Lavia. The bore- 
hole is used during the years 1984-85 for developing and testing re- 
search methods and equipment needed in site investigations of spent 
fuel final disposal in the future. In 1984 hydraulical and geophysical 
tests were made and groundwater samples were taken. The drilling 
site is a wide outcropped area in the northern part of the porphyrit- 
ic granite formation of Lavia. Geological and fracture mapping as 
well as geophysical measurements on the surface were made in the 
area surrounding the drilling site. The bedrock consists of homon- 
ous porphyritic granite, in which quartzdiorite occurs in thin inca- 
lations. or electric anomalies were not observed. Fracture 
Secieaiar ls tow wiih Gee Geennens eater vinile ta tor cate. The 
rock types vary in the borehole from porphyritic granite to diorite. 


systematically wi i 
of 30 m between the depths 73-973 m. Hydraulic conductivity is 
generally 10-*°-10-"' m/s. Electric, radiometric, magnetic and 
acoustic measurements were made in the borehole. In addition, the 
caliper and the temperature of the borehole were measured. The re- 
sults of these geophysical measurements indicate the properties of 
rock types and fracturing in the borehole. On the basis of the re- 
sults e.g. fracture porosity was interpreted. The results of acoustic 
tube wave measurement correlate well with hydraulic conductivity. 
Water samples were taken from four depths. The deepest level was 


05 NUCLEAR FUELS 
0520 Waste Management 


910 m. The samples were taken with a packer separation of 5 m. In 
the water analyses it was observed that at several depths remarka- 
ble amounts of flushing water from drilling were still remaining in 
the rock. 


42685 Sr eaten es Wee 
of spent fuel - investigation were 2 Aeikaes, T. (Voimayh- 
~~ Ydinjaetetoimikunta, Helsinki (Finland)). Nov 1985, 

. (In Finnish). NTIS (US Seles Only), PC A04/MF A0O1. 
i le Number DE86702839. 

The Industrial Power Company Ltd (TVO) is making prep- 
arations for the final disposal of spent nuclear fuel into the Finnish 
bedrock. The revised site investigation program for the years 1986- 
2010 is presented in this report. The objectives and activities in the 
near future are described in more detail. The main objectives and 
frame programs for the investigations in the more distant future are 
described. The program planning of these investigations are being 
developed in the preceding site in’ The in 
for the site selection are divided into four phases: 1983-1985 selec- 
tion of the investigation areas, preparations for the field investiga- 
tions, drilling and investigations in a deep test borehole; 1986-1992 
preliminary site investigations in 5-10 investigation areas; 1993-2000 
detailed site investigations in 2-3 investigation areas. Site selection 
in the year 2000; 2001-2010 complementary investigations on the se- 
lected site. The first investigation phase will be carried out as 
planned. In this phase a 1001 m deep test borehole was drilled at 
Lavia in western Finland. With the investigations in the borehole 
and related development work, preparations were made for the 


ling 
the present procedure can be improved by adding the test for the 
in-situ measurements. The results of the field investigations will be 
stored and processed in a centralized data base. The data base will 
transmit the results for the interpretation and then the interpreted 
results transmitted for model calculations and reporting. 


(YJT—85-31) Activated metal waste at Olkiluoto 


Number DE86702840. 


oa ). 
Only), PC Kos MF AOl. 
The subject of this work was the activated non-fuel bearing 





05 NUCLEAR FUELS 
0520 Waste Management 


lowed when the containers form a wall and the upper ends are 
faced towards the workers. 


42687 (YJT—85-37) Foreign encapsulation concepts of 
spent fuel. Aaltonen, P. (Voimayhtioeiden Ydinjaetetoimi- 
kunta, Helsinki (Finland); Valtion Teknillinen Tutkimuskes- 

Espoo (Finland). Metallilaboratorio). Dec 1985. oa 
(In Finnish). NTIS (US Sales Only), PC A04/MF AO01. Fi 
Number DE86702841. 

The foreign encapsulation concepts of spent fuel in coun- 
tries, which have geologies similar to that in Finland are reviewed. 
The main interests in this report were alternative concepts of canis- 
ter materials as well as the design, fabrication and testing programs 
planned to evaluate the canister performance. Also present con- 
cepts of mined geological repositories and facilities for waste han- 
dling before final disposal are reviewed. 


42688 Process for immobilizing 

liquid wastes. Greenhalgh, n WO. (te O. (to 
DC). US oo 4,595, sh 17 

10 May 1984. vp. 

A method is described for immobilizing radioactive boric 
acid waste solutions comprising: neutralizing a boric acid waste so- 
lution containing radionuclides with calcium hydroxide and form- 
ing a precipitate, evaporating the precipitate to near dryness, and 
firing the dry precipitate to form a calcium borate glass product 
containing the radionuclides. 


radioactive boric acid 
t. of Energy, Wash- 
un 1986. Filed date 


42689 Development of empirical relationships for hydro- 
fracture grouts. Tallent, O.K.; McDaniel, E.W.; Tamura, T.; 
Godsey, T.T. (Oak Ridge National Lab., TN). Transactions 
of the American Nuclear Society; 50: 89-91(Nov 1985). 
CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco,-CA, USA (10 Nov 1985). 

Low-level liquid wastes generated at Oak Ridge National 
Laboratory (ORNL) have been disposed of by hydrofracture for 
nearly 20 years. Grout formulations for liquid waste fixation have 
been an important part of the hydrofracture process and continue 
to receive attention because of the changing characteristics of the 
waste streams requiring disposal. Laboratory-scale testing has pro- 
duced a number of empirical relationships linking important physi- 
cal and mechanical properties of the grout to the constitutive frac- 
tions of the components and to the mix ratios used. The current in- 
vestigation has included a study of conditions to eliminate 28-d 
drainable water (bleed) from the grout system. The two most im- 
portant variables observed to affect the volume of drainable water 
are (a) the amounts of Attapulgite-150 clay in the dry solid blends 
and (b) the ratios at which the blends are mixed with the liquid 
waste. Changes in blend content and mix ratio also affect grout 
compressive strength (28-d) and rheological properties; thus, the in- 
vestigation included an evaluation of these properties in addition to 
the drainable water. The testing was conducted following Ameri- 
can Standard Testing Method procedures. 


42690 Volume reduction of radioactive wastes by an ad- 
vanced wet oxidation process. Sunagawa, T.; Murakami, S.; 
Yamakawa, T.; Shibata, S.; Obara, K,; Hoshiko, K. (Toyo 
Engineering Corp., Tokyo, "Japan). Transactions of the Amer- 
~~ Nuclear Society; 50: 91-92(Nov 1985). (CONF-851115— 


From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

This paper presents information related to technologies for 
reducing volumes of nearly all kinds of poorly combustible radioac- 
tive wastes generated from nuclear facilities, especially spent ion 
exchange resin, active charcoal, polyvinyl chloride, and spent or- 
ganic liquid such as TBP/n-dodecane. These materials cause prob- 
lems with the off-gas generated when volume reduction is done by 
incineration. An advanced wet oxidation process developed recent- 
ly by Toyo Engineering was determined to be very effective in 
converting these wastes to CO, and H2O as a result of utilizing 
pressurized oxygen or air under the presence of a copper catalyst in 
water. 
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Volume reduction of ion exchange resin 


). 
: 92-93(Nov 


Transactions of the American Nuclear Society; 50 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Volume reduction techniques, such as incineration and acid 
digestion, of spent ion exchange resins from nuclear power plants 
are being developed with a view toward reducing radioactive 
waste volume and also making the final waste form more stable. 
The authors chose pyrolysis as a technique that can be done at low 
operating temperatures and low gas flow rates in a reactor vessel. 
Fundamental experiments were performed to clarify the resin py- 
rolysis characteristics, and the optimum pyrolysis temperature was 
determined. Consequently, a pilot plant with a treatment capacity 
of ~ 50 kg/batch was constructed based on the results. Using the 
pilot plant, the authors are now performing pyrolysis of the resins 
and solidification of their residues. This report will give the results 
of fundamental experiments and pilot plant tests. 


42692 Advanced membrane filtration process for treat- 
ment of uranium mill tailings wastewater. Van Tran, T.; 
Shorr, J. Transactions of the American Nuclear Society; 50: 
93-94(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Twenty-four inactive hazardous uranium mill tailings sites in 
the US were designated for remedial action to conform to the Ura- 
nium Mill Tailings Radiation Control Act of 1978. A cooperative 
agreement between the US Department of Energy and the Com- 
monwealth of Pennsylvania was reached to perform the required 
remedial actions for stabilization of the first site at Canonsburg, 
Pennsylvania, in 1984. This report details the advanced membrane 
filtration process for treatment of the low-level radioactive 
wastewater generated during the clean-up operation at the Canons- 
burg site. There are three sources contributing to the generation of 
the low-level radioactive wastewater: equipment decontamination 
wash water, storm water run-off, and groundwater seepage during 
excavation activities to remove radioactive soil from contaminated 
areas. The wastewater contains complexes of radioactive elements 
such as uranium and radium as well as heavy metals including hex- 
avalent chromium, copper, lead, nickel, silver, and zinc. Because 
the volume of wastewater is considerably large, 45.5 m*/h (100,000 
gal/day), the remedial project required a specially designed 
wastewater treatment system. The quality of the treated water is 
well within the discharge limits established by the US Environmen- 
tal Protection Agency and the Commonwealth of Pennsylvania. 


Planning for management of low-level radioactive 
wate after 1985. Bell, M.J. (Nuclear Regulatory Commis- 
sion, Washington, DC). Transactions of the American Nucle- 
ar Society; 50: 105(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Low-Level Radioactive Waste Policy Act of 1980, 
Public Law 96-573, assigned states the responsibility of providing 
for disposal of low-level radioactive waste (LLW) and envisioned 
that all states would be capable of handling commercial LLW gen- 
erated within their borders, individual or through interstate com- 
pacts, by 1986. Compacts approved by Congress are authorized to 
exclude out-of-region waste after that date. Based on the current 
status of state efforts and the substantial time required to establish 
new disposal facilities, no new disposal sites will be available by 
1986 or for some period thereafter. 2 aaa 
studies, and the industry trends are discussed 


42694 
and waste ; 
actions of the American Nuclear Society; 50: 105-106(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Since 1982, public and private organizations in California 
that use radioactive materials and generate low-level radioactive 
waste have worked together through the California Radioactive 
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Materials t Forum ( to assure the continued 
safe disposal of low-level waste (LLW). The forum's corporate and 
institutional members include electric utilities, universities, hospitals, 
industries, professional societies, and firms engaged in biological re- 
search and the manufacture of radiopharmaceuticals. In addition, 
over 200 individuals are members. The objectives of CRMMF are: 
(a) establishing a disposal facility for LLW in California and (b) 
maintaining access to the existing disposal sites in Washington, 
Nevada, and South Carolina until a California site is licensed and 
operating. This paper describes the forum’s programs in the areas 
of legislation, litigation, and public information that contribute to 
the achievement of these objectives. 


42695 Transfer of experience and technology for the 
French integrated waste management system. Hutchison, 
Cc. aa Vi ux, B. Transactions of the American Nuclear Soci- 
ety; 50 : 107(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, ~ USA ae Nov 1985). 

To optimize the disposal of low-level waste (LLW), whether 
for the Centre-Manche or for future disposal facilities, while meet- 
ing the concerns of the regulatory authorities, the waste generators, 
and the public alike, an integrated waste management system was 
developed by ANDRA, the French nuclear waste management 
agency. This system covers each step of the production-to-disposal 
process, and is both a management tool to optimize waste process- 
ing, transportation, and disposal costs, and a technical program to 
define acceptable waste forms, select appropriate sites, design and 
construct disposal facilities, and operate those facilities in accord- 
ance with high safety standards. 


42696 Special problems of institutions generating small 
volumes of radioactive wastes. Westerman, B.R.; Wacks, 
M.E. (Univ. of Arizona, Tucson). Transactions of the Ameri- 
can Nuclear Society; 50: 111-112(Nov 1985). (CONF- 
7s 
From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov 198 

A substantial fraction of the low-level radioactive waste gen- 
erated annually in the US is classified as institutional. The sources 
of this waste include universities, research institutions, and hospi- 
tals. In an effect both to minimize costs and to avoid relying too 
heavily on the commercial burial sites, institutions typically are em- 
ploying diversified waste disposal programs involving each of the 
routes mentioned. The regulatory agencies should facilitate the li- 
censing of large-scale radioactive waste incinerators - which could 
operate on a city or county basis, thus promoting greater efficiency 
and reduced costs. 


42697 Interstate low-level radioactive waste compacts: re- 
en ta te Oa Dae of ee Se 
Lash, T.R. (Illinois Dept. of Nuclear Safety, 
sie g of the American Nuclear Society; 
112(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Unlike some nuclear utilities and fuel cycle facilities, many 
medical research facilities, research universities, and industries that 
are important to the economy and public welfare do not have the 
capacity and capability to handle all of their low-level radioactive 
waste (LLW) at their sites. Now that the January 1, 1986, deadline 
for reduced access to the three regions with commercial LLW dis- 
posal sites is near, the question of whether the recently established 
compact system is capable of developing new, regional disposal ca- 
pacity poses a major challenge to the nuclear industry. The eco- 
nomic and political impacts of the current situation could fall hard- 
est on these non-fuel cycle generators. 


42698 Commercial =. of low-level radioactive 
wastes from institutions. Crase, A. Transactions of the Ameri- 
can Nuclear Society; 50: 112-113(Nov 1985). (CONF- 
851115—). 
From American Nuclear Society winter meeting; San Fran- 
on Se (10 Nov 1985). 
objective of this study is to examine the costs of pack- 
unen.manaedan eoeimmadbeiond radioactive waste 
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containing chemical and biological hazards as well as radioactivity, 
the additional costs and problems associated with the disposal of 
this type of waste are discussed. The study indicates that the unit 
charge for disposal of waste type at the specific disposal site is con- 
stant for a 1-yr period. The unit rate for transportation decreases as 
volume per transport vehicle increases. Thus, the most cost-effec- 
tive procedure is to ship truckload quantities. With respect to EPA 
regulations, any substance under the jurisdiction of the EPA which 
also contains radioactivity may require disposal in accordance with 
such regulations. This would involve synthetic liners in disposal 
required by the LLW disposal sites. In addition, this situation could 
result in dual jurisdiction at not only the disposal sites but at the 
institutional facilities as well. 


computer program. 

juin, R.A.; Napier, B.A.; Neuder, $ S.M. (Battelle Pacific 

west Labs., Richland, WA). Transactions of the Ameri- 
a Nuclear Society; 50: 113-114(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Because of uncertainties associated with assessing the poten- 
tial risk from on-site burial of commercial radioactive wastes, the 
US Nuclear Regulatory Commission (NRC) has amended its regu- 
lations to provide greater assurance that buried radioactive material 
will not present a hazard to public health and safety. The current 
policy of NRC is to review requests by operators to bury radioac- 
tive waste on their property on a case-by-case basis. Technical as- 
sessments of on-site disposal requests may, at times, require the use 
of environmental pathway models to project potential radiation ex- 
posure to humans. The objective of this study was to modify an ex- 
isting environmental pathways-to-humans model and accompanying 
computer program (MAXI1) for use by NRC staff for assessing po- 
tential radiological impacts resulting from the on-site burial of low- 
level radioactive wastes (LLW). As part of this effort, specific 
human-intrusion scenarios were developed to consider various 
routes of potential exposure, which included direct external expo- 
sure, inhalation, and ingestion of contaminated foodstuffs and drink- 
ing water. A computer software package, entitled ONSITE/ 
MAXI1, was developed to project potential exposures based on 
these scenarios. The package contains four computer programs 
(ONSITE, MAXI1, MAXT2, and MAXI3) and an accompanying 
data base. 


42700 On-site low-level waste disposal. Neuder, S.M.; 
Kennedy, W.E. Jr.; Fasano, C. (Nuclear Regulatory Com- 
mission, Washington, DC). Transactions of the American Nu- 
clear ube 50: 114€Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

According to US Nuclear Regulatory Commission (NRC) 
regulations, low-level radioactive waste (LLW) may be disposed of 
in various ways. These include: (a) transfer to an LLW disposal 
site, (b) effluents to air and water, (c) release to a sanitary sewage 
system, (d) storage for decay, (e) incineration, (f) disposal of certain 
specific waste without regard to its radioactivity, and (g) specifical- 
ly approved disposals that are not otherwise authorized in the regu- 
lations. This presentation addresses on-site disposal primarily by 
burial in soil. In addition, discussions focus primarily on consider- 
ations of on-site burials of radioactive waste generated by institu- 
tional (medical and academic) and industrial licensees. Radiological 
assessments are strongly dependent on site-specific information. 
This information is required from the licensee when submitting a 
request for disposal authorization. The estimated radiation dose 
equivalent will be the primary factor in determining whether the 
licensee’s proposed disposal will or will not be authorized. Often, 
burials by the licensee under prescribed conditions along with im- 
posed restrictions as to the proximity of water wells will ensure 
that the projected dose to an individual on or near the site will be 
within acceptable limits. 
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42701 Functional a — —— er ancamee 
management systems. Meess, D.C. nsactions of t - 
can Nuclear Society; 50: 122-123(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Low-Level Radioactive Waste Policy Act of 1980, 

Satie Law 96473, requires states to assume the responsibility for 
disposal of their own low-level wastes (LLW). With the advent of 
these new sites being licensed, there is increasing attention being 
given to the present methods of LLW disposal by state health offi- 
cials, legislators, environmental groups, and citizens’ groups. Exist- 
ing federal legislation is being evaluated with regard to its adequa- 
cy to prevent the spread of radionuclides from the disposal site and 
to protect the general public. This paper presents the functional cri- 
teria for the newly developed Westinghouse SUREPAK (Subsur- 
face Recoverable Packaging System) waste management system for 
on-site storage, interim storage, and ultimate disposal of LLW. 


42702 Comparison of SUREPAK life cycle costs to other 
methods of low-level radioactive waste management. Winston, 
S.J.; Little, C.C. Transactions of the American Hiésleor Gusts Socie- 
by; 50: 123(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, A) USA (10 Nov 1985). 

Comparisons of costs of low-level radioactive waste manage- 
ment techniques invariably degenerate into parochial arguments 
over differences in commercial objectives. The purpose of this 
paper is to establish a common basis for comparing technologies 
and then to examine the result as a complete cycle instead of a 
snapshot view taken at an arbitrary point in the progression. One 
objective is to portray cost sensitivity in terms of the options avail- 
able for waste management. A second, perhaps less obvious, point 
is the definition of cost factors hidden from the short-term view. 
The final objective is to show the cumulative effects of costs exter- 
nally imposed without reference to the technology employed (e.g., 
legislated surcharges based on arbitrary parameters). 


policy criterion for siting an 

MRS facility. Braitman, IL Ls lee, G.M.; McNair, G.W. 
(Battelle Pacific Northwest Labs., Richland, WA). Transac- 
tions of the American Nuclear Society; 50: 131-132(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

This paper reports on one part of the siting program for a 
monitored sutlewehie storage (MRS) facility. It reports the integra- 
tion of technical tools with institutional considerations in order to 
help ensure that MRS siting is responsive to the policy concerns of 
state, local, and national agencies, is technically sound, and is 
timely to the decisions that must be made. The US Department of 
Energy (DOE) was directed by Congress in the Nuclear Waste 
Policy Act of 1982 (NWPA) to evaluate the need for and feasibility 
of incorporating an additional facility into the waste disposal 
system; namely, an MRS facility. To be successful, siting criteria 
must lead to identification of sites that will be safe and environmen- 
tally acceptable and also alternatives that are institutionally feasible. 
This paper is concerned with the latter. To successfully add an ad- 
ditional facility to the nuclear waste tt system, it be- 
comes clear fairly early that the function of the facility must: (1) 
improve the performance of the waste management system and 
demonstrate progress toward disposal; (2) not significantly increase 
the risk or cost of the disposal system over that which would be 
incurred in the reference system, and (3) ameliorate, if possible, the 
human impacts of the waste disposal system and particularly the 
characteristics that affect the sense of well-being of those interested 
in the disposal system. 


42704 Radioactive waste processing apparatus. Nelson, 
R.E.; Ziegler, A.A.; Serino, D.F.; Basnar, P.J. (to Dept. of 
Energy). US Patent Ai plication’ 6-770,908. 30 Aug 1985. 
22p. Contract W-31-109-ENG-38. DE86013771 S, PC 
A0l1; 1; GPO Dep. File Number DE86013771. 


The container includes a top, and an opening in the top which is 
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smaller than the outer circumference of the container. The appara- 
tus includes an enclosure into which the container is placed, solu- 
tion feed apparatus for adding a solution containing radioactive 
waste materials into the container through the container opening, 
and at least one rotatable blade for blending the solution with a 
fixing agent such as cement or the like as the solution is added into 
container. The blade is constructed so that it can pass through 
gy Seti eae 9 The rotational axis of the 
laced from the center of the blade so that after the 

the opening, the blade and container can be 


wall of the container, to insure mixing. When the blade is 
inside the container, a substantially sealed chamber is formed to 
contain vapors created by the chemical action of the waste solution 


ing condensate is returned to the container by the force of gravity. 


42705 =: Waste Smith, M.J. (to Dept. of 

). US Patent A 6-746,597. 19 Jun 1985. 15p. Contract 
A 77RL01030. DE86013740 NTIS, PC A\ AO]; 1; 
GPO Dep. File Number DE86013740. 

This is a claim for a waste disposal package including an 
inner or primary canister for containing hazardous and/or radioac- 
tive wastes. The primary canister is encapsulated by an outer or 
secondary barrier formed of a porous ceramic material to control 
ingress of water to the canister and the release rate of wastes upon 
breach on the canister. 4 figs. 


42706 Actinide recovery process. Muscatello, A.C.; Nav- 
ratil, J.D.; Saba, M.T. (to t. of Energy). US Patent Ap- 

plication "6-744, 441. 13 Jun 1985. 14p. Contract AC04- 
T6DP03533. DE86013731 NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013731. 

Process for the removal of plutonium polymer and ionic ac- 
tinides from aqueous solutions by absorption onto a solid extractant 
loaded on a solid inert support such as polystyrene-divinylbenzene. 
The absorbed actinides can then be recovered by incineration, by 
stripping with organic solvents, or by acid digestion. Preferred 
solid extractants are trioctylphosphine oxide and octylphenyl-N,N- 
diisobutylcarbamoylmethylphosphine oxide and the like. 2 tabs. 


42707 Treatment scheme for controlling the 
radium from a tailings impoundment. itz, B.E.; Dodson, 
M.E. (Pacific Northwest Lab., Rich WA). pp 451-460 
of Management of uranium mill low-level waste, 
and hazardous waste. Fort Collins, CO; Colorado State Uni- 
versity (1985). (CONF-850242—). Contract AC06- 
76RL01830. 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 


ra 

nder sponsorship of the Nuclear Regulatory Commission's 
Sushi: insu ans Reins teen ame 
oratory (PNL) has investigated the use of various neutralizing rea- 
gents and techniques to attenuate the movement of contaminants as- 
study was to identify those contaminants which are not effectively 
attenuated by common neutralization methods and to develop alter- 
native control measures. Of those contaminants associated with ura- 
nium mill tailings which were identified as not being effectively im- 
mobilized by tailings neutralization, radium imposes an important 
environmental concern in terms of potential ground water contami- 
nation. Control or attenuation of radium is of special concern pri- 
marily due to its radiological health implications. For that reason, 
the Environmental Protection Agency (EPA) has implemented 
strict guidelines governing the maximum allowable concentration in 
drinking waters. Current EPA guidelines call for total radium ac- 
tivities not to exceed 5 pCi/L. Due to the high activity of soluble 
radium in the acidic uranium mill tailings environment (several hun- 
dred to several thousand pCi/L.), specific ion removal procedures 
were investigated for use in attenuating radium in order to prevent 
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future groundwater contamination. Results of theses investigations 
led to the development of a tailings additive comprised of a mixture 
of hydrated lime and barium chloride, which, when added to acidic 
tailings, can reduce the amount of leachable radium escaping a des- 
ignated tailings impoundment. In laboratory verification tests, this 
radium specific tailings treatment reduced the effluent solution ac- 
tivity of radium by three orders of magnitude, from >3500 pCi/L 
to 1.7 pCi/L, in comparison with untreated acidic tailings. 


K.R. (Roy F. Weston, Inc., Albuquerque, NM). pp 

of Management of uranium mill tailings, low-level waste, 
and hazardous waste. Fort Collins, CO; Colorado State Uni- 
versity (1985). 
82AL 14086. 


(CONF-850242—). Contract AC04- 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
198: 

). The sensitivity analysis summarized in this paper was made 
to determine the parameters of greatest influence in the prediction 
of radon barrier cover thickness for the stabilization of uranium 
mill tailings piles. Such information provides the basis for setting 
priorities and levels of effort for data collection, and improves 
knowledge of the sources of uncertainty in the calculation of cover 
thickness. In the context of this paper, the influence of a 
on cover thickness incorporates two effects: (1) the sensitivity of 
the mathematical formulation to changes in a parameter’s value, 
and (2) the range of values that a parameter may take on under site- 
specific conditions. Of the several parameters that are used in the 
calculations, the most influential are cover moisture content, cover 
radon diffusion coefficient, tailings radium concentration and tail- 
ings radon emanating fraction, in order of decreasing relative influ- 
ence. Less influential parameters for typical conditions are the tail- 
ings pile thickness and tailings radon diffusion coefficient. Some pa- 
rameters are influenced by others: for example, cover or tailings 
radon diffusion coefficients are influenced by the moisture content 
and porosity of the material. The effects of such dependencies are 
discussed. 


42709 NRC review of UMTRA radon attenuation cover 
design. Flory, C.; Gnugnolli, G.; Smykowski, S. (U.S. Nu- 
clear Regulatory Commission, Div. of Waste Management, 
Washington, DC). pp 3-12 o Management of uranium mill 
low-level waste, and hazardous waste. Fort Collins, 
CO; Colorado State University (1985). (CONF-850242—). 
From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

” The NRC evaluates the adequacy of radon attenuation cover 
design for UMTRAP sites to determine if the cover would meet 
the EPA inactive site standards in 40 CFR Part 192. The DOE and 
NRC utilize the same basic mathematical model developed by 
Rogers & Associates Engineers. Because the model permits suffi- 
cient flexibility in choosing parameter values, NRC has had to es- 
tablish some practical guidelines and minimal criteria in it's review 
of DOE parameter selection methods. This paper presents the es- 
sential ingredients of NRC's approach and an example of an NRC 
radon attenuation cover design review. 


42710 Electrolytic recovery of copper and regeneration of 
nitric acid from a copper strip solution. Stewart, T.L.; Hart- 
ley, J.N. (Pacific Northwest Lab., Richland, WA 99352). pp 
13-26 of Energy reduction techniques i in metal electrochemi- 
cal processes. Bautista, R.G.; Wesely, R.J. Warrendale, PA; 
The Metallurgical Society, Inc. (1985). (CONF-850211—). 
From 114. AIME annual (includes Society of 
ang eee New gpm t mi USA (24 Feb 1985). 
clear fuels involves stripping of a 
caus Eaten amended tee ts 
to 4.5 N nitric acid and 100 to 180 g/L copper, is currently dis- 
charged, neutralized, and disposed of in solar evaporation ponds. 
Alternative waste disposal and treatment methods including 
electrowinning are being investigated. Laboratory-scale electrowin- 
ning tests have been conducted in an air-sparged cell at current 
densities from 0.027 to 0.22 A/cm? The efficiency of copper recov- 
ery was improved by adding sulfamic acid or by cooling the elec- 
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trolyte. Copper current efficiency from 55% to 95%; 
energy consumption ranged from 1.8 to 6.6 kWh/kg Cu. Results of 
the laboratory-scale electrowinning tests are summarized. A brief 
economic comparison of an alternative waste disposal and acid re- 
cycle technique is presented. 


0530 Environmental Aspects 
REFER ALSO TO CITATION(S) 5531, 5537, 5554, 5559, 5560, 5561 


42711 (INIS-mf—10171, pp 127-131) be ogre of plutoni- 
um- americium-241, strontium-90 


(Nation 5 r 
ological Protection Board, Chilton, UK). 1984. NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86702996. 
(CONF-8404304—). 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; — ‘Paul-lez-Durance, France (16 Apr 1984). 

This report describes the results of measurements on the 
uptake of plutonium, americium, strontium-90 and caesium-137 into 
peas, beet, oats, sweet corn, tomatoes and vegetable marrow grown 
in tubs containing radioactively-contaminated silts. The silts had 
been taken from an area of West Cumbria commonly referred to as 
the Ravenglass estuary. The experiments are categorised as being 
carried out under non-standard conditions because of the manner in 
which the radioactivity came to be incorporated into the growth 
medium. The growth medium was representative of conditions 
which could arise when the estuarine silt moves inland under the 
influence of wind and tide and mixes with the adjacent farm land. 
The silt had been contaminated by radioactive effluents from the 
nuclear fuels ing plant at Sellafield and this contamination 
had been brought about by natural means. 3 refs.; 2 tabs. 


report. . (Pacific Northwest Labs., Richland, 
WA (USA)). Jul 1986. Contract AC06-76RL01830. 57p. 
(PNL—4965-10). NTIS, PC A04/MF AOl - GPO. File 
Number T186013940. 

This is the final report of a project whose objective was to 
determine how and to what extent organic complexants affect the 
mobility of toxic elements in subsurface groundwater at commercial 
low-level waste disposai sites. The complexants EDTA and picolin- 
ate, both of which are used in reactor decontamination operations, 
were studied most extensively. Hydrous ferric oxide, FezOs x H2O, 
and kaolinite clay were the soil ts most used. Four toxic 
elements were studied: Ni, Am, Cd, and Pu. Ni, Am and Pu have 
radioactive isotopes that are commonly present in commercial low- 
level wastes, and Cd is an example of a nonradioactive toxic ele- 
ment that might also be in such wastes. A wide diversity of effects 
of organic complexants on toxic element sorption was observed. 
Some complexes are sorbed by soil components at some pH values, 
but others are not. Important reactions are slow in some systems 
but rapid in others. There are two separate reactions in which slow 
kinetics have been observed in some systems; one is the slow disso- 
ciation of a preformed complex and the other is the slow desorp- 
tion by complexant solutions of a previously sorbed uncomplexed 
element. 


42713 Release of actinides from defense waste glass 
under simulated conditions. Apted, M.J.; McVay, 
G.L.; Wald, J.W. (Pacific Northwest Lab., P.O. Box 999, 
Richland, WA 99352). Nuclear Technology; 73: No. 2, 165- 
178(May 1986). Contract AC06-76RL01830. 

The release behavior of uranium, plutonium, and neptunium 
from a defense waste reference glass was studied at 90°C, alone and 
in the presence of ductile iron. Deionized water and simulated 
groundwaters for repositories in basalt and salt were used as test 
solutions. The initial surface area of glass to volume of solution was 
10 m~4, the surface area of iron, where included, was equal to that 
of the glass sample. Solution samples were removed at regular in- 
tervals over 56 days, and actinide concentrations in unfiltered and 
1.8-nm filtered (i.e., dissolved) portions were analyzed. The release 
behavior of uranium, plutonium, and neptunium did not show any 
consistent relationship to each other in any of the solutions, casting 





05 NUCLEAR FUELS 
0530 Environmental Aspects 


doubt on the use of uranium as a “master” indicator of actinide re- 
lease. The of iron increased the initial rate of actinide re- 
lease from the glass for all solutions, although the concentration of 
truly soluble actinides decreased. The difference is attributable to 
the formation of colloidal actinides. The actinide concentration in 
the filtered samples closely approaches the known solubility con- 
centrations for hydrate oxides of these elements, suggesting a solu- 
bility-limiting control to the release of actinides from glass for time 
periods greater than several months. 


42714 Mechanisms of defense waste glass dissolution. 
Barkatt, A.; Gibson, B.C.; Macedo, P.B.; Montrose, C.J.; 
Sousanpour, W.; Barkatt, "AS Boroomand, M.A.; Rogers, 
V.; Penafiel, M. ’(The Catholic Univ. of America, The Vit- 
reous State Lab., Washington, DC 20064). Nuclear Technol- 
ogy; 73: No. 2, 140-164(May 1986). 

The mechanisms that control the release of components of 
nuclear waste glasses into aqueous environments and the rates of 
such release depend to a large extent on the contact time between 
the glass and a particular volume of water. At short contact times 
the release of leach products does not significantly affect the reac- 
tivity of the water toward the glass, while at long contact times, 
such as those expected in repository environments, saturation of the 
aqueous medium and the formation of new solid phases are very 
important. The Gevelopment of a methodology based on the analy- 
sis of flow test data to identify controlling leach mechanisms under 
slow-flow as well as rapid-flow conditions is described. Not only 
are the leach mechanisms and leach rates strongly dependent on 
contact time, but the effects of glass composition, leachant composi- 
tion, and temperature on the leaching process are as well. Accord- 
ingly, test data and models obtained for long contact times are most 
useful for developing predictions of glass durability under reposi- 
tory conditions, while the applicability of short-term test data is 


42715 Design of erosion protection for long-term stabili- 
ty. Keshian, B.; Bone, M.; Schruben, T. (Roy F. Weston, 
Inc., Albuquerque, NM). pp 163-174 of Management of ura- 
nium mill tailings, low-level waste, and hazardous waste. 
Fort Collins, CO; Colorado State University (1985). 
(CONF-850242—). Contract AC04-82AL 14086. 

From 7. symposium on management of uranium mill tailings, 
low-level waste and hazardous waste; Ft. Collins, CO, USA (6 Feb 
1985). 

Fateh mice alii ims iia liad ial 
is a major concern in the reclamation of existing tailings piles. In 
order to dissipate the gases before they escape into the atmosphere, 
the tailings will be covered with 3 to 10 feet of clays, silts, sands, 
or varying mixtures of the three. The type and thickness of material 
used will depend on the borrow material available in close proximi- 
ty to the site as well as the physical properties of the material. In 
the design of these radon barriers, it is extremely important that the 
integrity of the barrier be maintained for the design life of the facil- 
ity (1000 years). One of the processes which threatens the integrity 
of the barrier is water erosion resulting from flood inundation or 
on-site rainfall runoff. In order to protect against potentially de- 
structive erosional forces, a rock cover has been incorporated into 
the design. The purpose of this paper is to present the design proce- 
dures for specifying rock erosion protection that will be used for 
the remedial action at the UMTRA Project sites, in order to have 
consistent designs from one site to another. These procedures have 
been adopted after a careful review of existing literature and design 
procedures and incorporate state-of-the-art methodology. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 3950, 3957, 5404 


42716 (NUREG—1198) Release of UF, from a ruptured 


Model 48Y cylinder at : 
cy’ Sequoyah Fuels A dg a 


report. (Nuclear Commission, 
DC (USA)). Jun 1986. 72 S, PC A04/ 
MF AOl - GPO. File Number T18690 198d. 

The uranium hexafluoride (UF) relese of January 4, 1986, 
at the Sequoyah Fuels has been reviewed by a 
NRC Lessons-Learned Group. A Model 48Y cylinder containing 
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UFe ruptured upon being heated after it was grossly overfilled. The 
Uf. released upon rupture of the cylinder reacted with airborne 
moisture to produce hydrofluoric acid (HF) and uranyl fluoride 
(UO.F2). One individual died from exposure to airborne HF and 
several others were injured. There were no significant immediate 
effects from exposure to uranyl fluoride. This report of the Les- 
sons-Learned Group presents discussions and recommendations on 
the process, operation and design of the facility, as well as on the 
responses of the licensee, NRC, and other local, state and federal 
agencies to the incident. It also provides recommendations in the 
areas of NRC licensing and inspection of fuel facility and certain 
other NMSS licensees. The implementation of some recommenda- 
tions will depend on decisions to be made regarding the scope of 
NRC responsibilities with respect to those aspects of the design and 
operation of such facilities that are not directly related to radiologi- 
cal safety. 


42717 Hazards assessment of worst-case transportation 
accidents involving radioactive materials. Humphries, L.L.; 
Dodd, B. (Oregon State Univ., Corvallis). Transactions of 
the American Nuclear Society; 50: 128-129(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, o* USA (10 Nov 1985). 

The purpose of this work is to characterize the types and 
magnitudes of the potential radiological hazards associated with 
worst-case transportation accidents involving radioactive material 
shipments that are typically transported along Oregon highways. 
The results of this study are now being incorporated into a protec- 
tive action guide for use by emergency responders. This guide 
bases the rrotective actions on the available, observable data and 
flowcharts, which use the worst-case assumptions for unknown 
data. 


42718 Radiation dose rates from consolidated fuel in cur- 
rent-generation shipping casks. Parks, C.V.; Hermann, O.W.; 
. J.R. (Oak Ridge National Lab., TN). Transactions of 
the American Nuclear Society; 50: 129-131(Nov 1985). 

(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

As part of a US Department of Energy study of public risk 
from cask transport of consolidated and unconsolidated spent fuel 
cooled beyond 5 yr, radiation dose rates from two current-genera- 
tion shipping casks were evaluated. The IF300 rail shipping cask, 
with a capacity of seven pressurized water reactor (PWR) assem- 
blies, and NLI 1/2 truck shipping cask, with a capacity of one 
PWR assembly, were selected as iate cask models. A Wes- 
tinghouse 17 x 17 fuel assembly with a 3.3 wt % **U enrichment, 
operated at a specific power of 37.5 MW/MTU for 880 full-power 
days (20% downtime in history), and discharged at a burnup of 33 
GWd/MTU was specified. Results for spent fuel cooling times of 5, 
10, 15, and 25 yr are reported here. All calculations were per- 
formed using the SCALE computational system. 


42719 Impacts of safety on hot fuel examina- 
tion facility operations. A.S.; Courtney, J.C.; Bacca, 
J.P. ( National Lab., Idaho’ Falls, ID). Transactions 
of the American Nuclear Society; 50: 310-311(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 


cisco, CA, USA (10 Nov 1985). 

The Hot Fuel Examination Facility (HFEF) complex com- 
prises four large hot cells. These cells are used to support the 
nation’s nuclear energy program, especially the liquid-metal fast 
breeder reactor, by providing nondestructive and destructive test- 
ing of irradiated reactor fuels and furnishing the hot cell services 
required for operation of Experimental Breeder Reactor II (EBR- 
II). Because it is a research rather than a production facility, HFEF 
assignments are varied and change from time to time to meet the 
requirements of our experimenters. Such a variety of operations 
preseativmany challenges, eapocielly for nuclear criticality safety. 

The following operations are reviewed to assure that accidental 
criticality is not possible, and that all rules and regulations are met: 
transportation, temporary storage, examinations, and disposition. 
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42720 Economic impacts of criticality safety decisions. 
Smith, D.R. (Los Alamos National Lab., NM). Transactions 
¥ Le _ Nuclear Society; 50: 3110Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Nuclear criticality safety has been recognized as the domi- 
nant economic influence on many large-scale fissile material proc- 
essing operations. Recognizing that the cost of converting plutoni- 
um scrap to high-purity metal can be as great as $15/g, it becomes 
obvious that overly conservative safety decisions can add apprecia- 
bly to process costs. On the other hand, a process accident that re- 
sults in a facility suspending operations for an extended interval can 
also have very large fiscal impact, in addition to the obvious con- 
cern with operator safety. Clearly, the need is for appropriate con- 
trol of risk without undue penalty to process efficiencies. A few ex- 
amples demonstrate that good criticality safety practices can en- 
hance process efficiencies and help control costs while providing 
effective control of criticality risks. 


42721 Economics of the 6M safety 
tion and regulatory requirements. H , C.M. (Oak Ridge 
National Lab., TN). Transactions a the American Nuclear 
Society; 50: 311-313(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, S USA (10 Nov 1985). 

The objective of this work was to examine the potential eco- 
nomic impact of the US Department of Transportation (DOT) 
Specification 6M criticality safety reevaluation and regulatory re- 
quirements. The examination was based on comparative analyses of 
current authorized fissile material load limits for the 6M, current 
regulations (and interpretations) limiting the contents of 
i limiting aggregates of fissile materi- 


reevalua- 


42722 (DOE/DP. ) Semiannual report 

special differences. (USDOE As- 
sistant for Defense Programs, W: DC. 
Office of Safe and Security). Jul 1986. 3 S, PC 


‘eguards 
A03/MF AOI; 1; GPO Dep. File Number DE86014023. 
tet n> tele 


special nuclear materials. Data for the Rocky 


: 
| 
Hi 
F 
i 








ie 
(4) natural thori- 


Sn OS eae 
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Table 1. In processing these materials, discards occurred to (a) the 
atmosphere through stacks, (b) area waterways through sewers, and 
(c) to raffinate pits still in existence at the site. These discards are 
summarized in Table 2. Natural uranium accounted for 
more than 97% of the nuclear materials throughput (Table 1). Total 
material balance closures for natural uranium, depleted uranium, 
slightly enriched uranium, and natural thorium were 99.94%, 100%, 
99.27%, and 98.52%, respectively. Of the discards, summarized in 
Table 2, approximately 75% went to and remain in the existing raf- 
finate pits. Discharges to stacks and sewers account for the remain- 
ing discards. As far as can be determined, it appears all plant proc- 
esses operated efficiently and all materials were well accounted for 
with only minimal variances. 


tre; Comm 

ties, Luxembourg). 1985. 57p. Buropean Community Infor- 
mation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. 

AMDAHL; IBM. 

ISOCORR is an informatic system which combines a 
DATA BANK -* isotopic compositions 
samples, with several COMPUTER PROGRAMS which correlate 
those isotopic data. Under certain conditions, also theoretical rela- 
tionships between isotopic data can be treated by the system. This 
system has been developed with the aim to create an archive for 
analytical data collected in laboratories or at reprocessing plants 
and to case the processing of those data to obtain isotopic correla- 
tions. ISOCORR is intended for research in the field of the Isotopic 
Correlation Techniques (ICTs) and for implementation of this tech- 


MODE. All the programs of the ISOCORR system are of the 
CONVERSATIONAL TYPE. This report generally describes the 
main features of ISOCORR. 


42726 (JAERI-M—85-035, pp 283-303) Utilization of 


— = for K. (apar. Atomic 

Inst., Tokai, Ibaraki. Tokai Es- 
Sombie) he Mar 1985. NTIS S Sales Onl PC Al8/ 
MF AOl1. File Number DE85901515. S -8411174—; 


L and sine holdup. R.E.; Gill, 
pump ; 
J.T. (Monsanto Research Corp., Miamisburg, OH (USA) 
Mowe 22 Jun 1986. Contract AC04-76DP00789. iP 
So '-860654—38). NTIS, PC A02/MF AO0l; 1; G 
File Number DE86013300. 
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ess and the number of samples, a quantity of tritium transferred is 

Verification of the model is made by PVT measurement 
of process transfer from multiple samplings. Conparison of predict- 
ed sample transfers with the IDs from several MBAs reveals that 
sampling typically represents 50% of unmeasured transfers for reg- 
ularly sampled processes. Another source of ID is unmeasured 
houldup of tritium in U-getter pumps. A method of measuring T: 
holdup by Dz dilution has been developed and applied to three dif- 
ferent U-getter pumps at Mound. Replicate dilution experiments on 
the same pumps speread over a nine-month period indicates that 
getter pumps have holdup quantities related to regeneration per- 
formance. 


42727 (MLM—3370(OP)) Tritium inventory differences: 
II. Molecular sieve holdup. Gill, J.T.; Ellefson, R.E.; Ruth- 
erford, W.M. (Monsanto Research Corp., Miamisburg, OH 
ra Mound). 22 Jun 1986. Contract 'AC04-76D: 3. 
(CONF-860654—37). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE86013301. 
From 27. annual meeting of the Institute of Nuclear Materi- 
als it; New Orleans, LA, USA (22 Jun 1986). 
luminosilicate zeolite (molecular sieve) are em- 
ployed widely to remove condensable gases from tritium-containing 
gas streams. By several mechanisms, the bound-tritium contents of 
zeolite columns can increase significantly over time, primarily as 
tritiated water. Attempts have previously been made to assay the 
tritiated water by “regeneration” from the zeolite, but have encoun- 
tered poor efficiency. More accurate assays have now been devel- 
oped following two new approaches: controlled partial regenera- 
tion and isotopic exchange. The first method relies upon the devel- 
opment of simple theoretical model of zeolite column regeneration. 
Water loading (in weight percent) can be described as a function of 
ion temperature and total purge throughput. From a 


, R.D. (Nuclear Regulato 
DC (USA). Div. of Waste Management). 
» PC A04/MF AOl - GPO. File 


The purpose of this document is to make available to the 
states and other interested parties, the plans and schedules for the 
Commission's (NRC’s) implementation of 


ules are current as of June 1986. 


42729 (SAND—86-1425) Vibration sensor evaluation. 
Darnell, R.A. (Sandia National Labs., Albuquerque, NM 
SA)). Jul 1986. Contract AC04-76DP00789. 49p. NTIS, 
A03/MF AOI; 1; GPO Dep. File Number D 13380. 
Vibration sensors are a primary component of a building pe- 
rimeter protection system. An evaluation of vibration sensors was 
conducted at the Intrusion Detection System Technology Labora- 
tory, Sandia National Laboratories. This report presents the results 
of the evaluation and tests performed on several vibration sensors. 


42730 (UCRL—94163) Safeguards resource management. 
Strait, R.S. (Lawrence Livermore National Lab., CA 
all 1986. Contract W-7405-ENG-48. (CONF- 

54—35). NTIS, PC A02/MF AOI; 1; GPO Dep File 
Number DE86013223. 
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From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

Protecting nuclear materials is a challenging problem for fa- 
cility managers. To counter the broad spectrum of potential threats, 
facility managers rely on diverse safeguards measures, including 
elements of physical protection, material control and accountability, 
and human reliability programs. Deciding how to upgrade safe- 
guards systems involves difficult tradeoffs between increased pro- 
tection and the costs and operational impact of protection measures. 
Effective allocation of safeguards and security resources requires a 
prioritization of system upgrades based on a relative measure of up- 
grade benefits to upgrade costs. Analytical tools are needed to help 
safeguards managers measure the relative benefits and costs and al- 
locate their limited resources to achieve balanced, cost-effective 
protection against the full spectrum of threats. This paper presents 
a conceptual approach and quantitative model that have been de- 
veloped by Lawrence Livermore National Laboratory to aid safe- 
guards managers. The model is in the preliminary stages of imple- 
mentation, and an effort is ongoing to make the approach and quan- 
titative model available for general use. The model, which is de- 
signed to complement existing nuclear safeguards evaluation tools, 
incorporates a variety of factors and integrates information on the 
likelihood of potential threats, safeguards capabilities to defeat 
threats, and the relative consequences if safeguards fail. The model 
uses this information to provide an overall measure for comparing 
safeguards upgrade projects at a facility. 


42731 (UCRL—94320) Insider protection: a report card. 
Al-Ayat, R.A.; Judd, B.R. (Lawrence Livermore National 
Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 3p. 
(CONF-860654—34). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86013224. 
From 27. annual meeting of the Institute of Nuclear Materi- 
als ee New Orleans, LA, USA (22 Jun 1986). 
Enhanced security measures against external threats (e.g., 
terrorists, criminals) have been implemented at most facilities that 
handle special nuclear material, classified information, or other 
assets critical to national security. Attention is not focussing on in- 
sider protection, and safeguards managers are attempting to provide 
insider threats include attempts by facility employees to steal spe- 
cial nuclear material (SNM), to cause a radiological hazard to the 
public, to sabotage critical facilities, or to steal property or classi- 
fied information. This paper presents a report card on the status of 
insider protection at Department of Energy and Nuclear Regula- 
tory Commission-licensed facilities, with emphasis on SNM theft. 
We discuss the general trends in insider protection and the limita- 
tions of protection measures currently in use. We also discuss the 
most critical needs for improved procedures, technology, analytical 
tools, and education for safeguards personnel. 
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REFER ALSO TO CITATION(S) 5243, 5389, 5906 


42732 (AECL—8479) Status of the Canadian primary 
heavy water standard and the of the absolute 
value. Thurston, W.M.; James, M.W.D. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Aug 1984. 16p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703006 

The D:O concentration of the Canadian Primary Standard 
has been reviewed and an accurate redetermination of the deuteri- 
um content has been made using the absolute method recently de- 
veloped at CRNL. A new value of 99.9720 +- 0.0006 wt percent 
has been determined and its use is recommended. On and after No- 
vember 1, 1984 the assigned concentration values of secondary 
standards based on the Canadian Pri Standard should be 
changed correspondingly as should the value for heavy water in re- 
actors and inventory and the associated reactor grade specifica- 
tions. The new value of the Canadian Primary Standard is in good 
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agreement with results from international intercomparisons, is di- 
rectly established with absolute determinations, and is easily verifia- 
ble in the future. An appendix describes a container which facili- 
tates intercomparisons and long term storage of standards and their 
handling in interlaboratory comparisons. 


42733 (KAERI/RR—449/84, pp 361-537) Study on sep- 
ee en eee 
Sung, Ki Woung; Kim, Kil Jun a Hong Suck; Na, 
Jung W Woor Kint'ln Woes Ker fee Wok, Lan Lee, Dong Soo; 
Kim, Kwang Rak; Noh, Joong Suck. (Korea Advanced 
Energy Research Inst., Daeduk, Republic of Korea). Feb 
1985. (In Korean). NTIS (US Sales Only), PC A23/MF 
A01. File Number DE86780438. 

In Study of the nuclear reactor safety. 

Heavy water is used as moderator and coolant in heavy 
water nuclear power plants. At present about 5 tons of D2O a year 
is required to make up for the loss in Wolsung Nuclear Power 
Plant and another 5 tons a year will be required to store for emer- 
gency. Self-reliance on heavy water production technology has a 
great significance in terms of saving foreign exchange as well as 
preparing for the removal of tritium which is gradually built up in 
heavy water reactor. Our self-developed corrugated wire mesh 
packings are favorable for the heavy water enrichment with water 
distillation equipment. The packings are also applicable to heavy 
water upgrading system and other chemical processes. In efforts to 
analyze water distillation process quantitatively, a computer code 
was developed. By its use, concept design and process analysis will 
be possible. Now that GS process, the first step to produce heavy 
water, has been studied, it is hereby recommended that heavy 
water production plant of 10 tons a year be designed and construct- 
ed by home-technique to make up for the domestic demand. 
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REFER ALSO TO CITATION(S) 5160, 5161, 5408, 5416 


42734 (JAERI-M—83-238) Effect of pH on “ com- 
posting. Hashimoto, Shoji Watanabe, Hiromasa; Nishimura, 
Koichi; Kawakami, Waichiro. (Japan oe Ener, Kong 
search Inst., Tokyo; Japan Atomic Ener; — 

Takasaki, Gunma. Takasaki Radiation Chemistry Recah 
Establishment). Jan 1984. = NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702787. 


over this value. From pH measurements, it was found that the opti- 
mum pH for fermentation was ranged from 6 to 8 when activated 
alumina was used. When other bulking agents were used, the maxi- 
mum value of CO; evolution rate was obtained at pH 7 to 8.5. The 
peak value and the peak time also varied by the addition of NHs in 
the aeration gas. 


42735 SS ee Basic study of electron irra- 
diation technique in disinfestation process of maize. Tanaka, 
Ryuichi; Uribe, R.M.; De La Piedad, A.; Adem, Esbaide. 
(Japan Atomic Energy Research Inst., ee Japan 
Atomic Energy Research Inst., Takasaki, Gunma. Takasaki 
Radiation Chemistry Research 7 aa Feb 1984. 
47p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86702786. 

Electron irradiation technique for disinfestation process of 
maize is studied on a simple model of continuous-gravity-feed irra- 
diator. Dose and dose rate are evaluated by the calculation of elec- 
tron current density in the radiation field of a 2.5 MeV electron ac- 


grains are studied in relation to dose uniformity ratio and beam uti- 
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lization efficiency, and the critical velocity of grains necessary for 
the dose uniformity after passing through scanned electron beam is 
obtained. Dosimetric techniques are also discussed for measurement 
of absorbed dose and monitoring of irradiation parameters. 


42736 (OEFZS—4345) Determination of the wear of 
hg eg gy Gy ete 
 Piringer, hnig, Oesterreichisches 

Forschungszentrum Seibersdorf G.m.b.H.; Oecesterreichisches 

Forschungszentrum Seibersdorf G.m.b.H. Inst. fuer Isoto- 

penanwendung; Technische Univ., Vienna wr Jan 

1986. 35p. (in German). (IA—146/86). NTIS (US 

Only), A03/MF AO1. File Number DE86703010. 

With aid of the radionuclide technique it should be tried to 
measure the wear of thermoplast journal-bearings in the initial 
strain. The activation of the bearings must be not too long so that 
no changes of the molecular structure can happen. The wear of 6 
activated bearings of one type was gathered in a fixed sequence and 
after determined ways of the periphery of the shaft. Then, by com- 
parison of the intensity of the radiation of the wear probes with 
that of a standard, the amount of wear was calculated. The detec- 
tion limit was about 2 pg. In spite of the devistions of the single 
values caused by unequal loads on axle the mean values show an 
indication of a bedding-in process up to 4000 m and then a relative 
constant wear. The simultaneous realized activation analysis of the 
probes show that the proportionate distribution of the trace ele- 
ments in the wear and therewith in the surface layer of the bearings 
is different from the average distribution of the whole bearings. 


42737 (OEFZS-A—0670) Preliminary 

irradiation procedure for decompostion 

2 ee 

equipment, Pt. 1. Fritz, K.; 

ringer, P.; Soldat aacena 
trum Seibersdorf 


study: an electron 


hisches Forschungszen- 

G.m.b.H.; Oesterreichisches Forschungs- 
ane Seibersdorf G.m.b.H. Inst. fuer. Reaktorsicherheit; 
Oesterreichisches Forsch trum Seibersdorf G.m.b.H. 
Inst. fuer Chemie). Apr 1985. 70p. (In German). (CH—347/ 
85; RS—250/85). Autian 0 ZS, A-2444 Seibersdorf, 
Austria. 

Limited distribution. 

Reviewing the relevant literature the most important features 
of electron-beam-technologies for flue-gas cleaning are discussed. It 
is concluded that the electron-beam process is a very promising al- 
ternative to the present conventional technologies. For Austrian 
manufacturers there are almost no limitations set by the internation- 
al patent situation. To start and conduct further R and D work it is 
proposed to build a demonstration plant in the Austrian Research 
Center Seibersdorf. 


study: an electron 


42738 ee a a 
procedure for yoga Sor aay Nome treet 


irradiation 
in exaust gases of large firing - and other large industrial 
equipment. Pt. 2. Fritz, K.; Witt, A.; Proksch, E.; Geh- 
ringer, P.; Orthofer, (Oesterreichisches Forschungszen- 
trum Seibersdorf G.m. ; Oesterreichisches Forschungs- 
zentrum Sciberedort Gaunt EH. Inst. fuer Reaktorsicherheit; 
Oesterreichisches Forschi trum Seibersdorf G.m.b.H. 
Inst. fuer Chemie). May 1985. 43p. (In German). (CH—348/ 
85; RS—251/85). Author, O ZS, A-2444 Seibersdorf, 
Austria. 

Limited distributi 

The electron-beam process is a very promising alternative to 
the present flue-gas-cleaning technologies. To start and conduct 
further R and D work it is proposed to build a demonstration plant 
in the Austrian Research Center Seibersdorf. A detailed 3-year re- 


search program is presented for this purpose. 
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0703 Isotopic Power Supplies 


REFER ALSO TO CITATION(S) 4311 
08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 3694, 5113 


42739 (DOE/CS/90133—T5) Statement of work on alter- 
native anodic reactions in water splitting. Finai report, Sep- 
tember 1981-December 1982. Sarfarazi, F.; Bockris, J.O’M. 
(Texas A and M Univ., College Station (USA). Dept. of 
Chemistry). 1982. Contract AC02-81CS90133. 141p. NTIS, 
PC A07/MF AOI. File Number DE86010844. 


drogen at the cathode. the electricity needed to evolve hydrogen is 
lowered from approximately 2 volts to about 1.2 volts, with a cur- 
rent density about 6mA cm~? for acid-washed lignite slurries, 1 mA 
cm? for grass slurries and 0.3 mA cm~? for household waste slurries 
electrolysis. The anodic products associated with the electrolysis 
are commercially valuable ones in such a way that they not only 
compensate for the cost of hydrogen production, but to an extent 
that hydrogen can be considered as a by-product. The natural of 
the anodic products associated with the electrolysis has been inves- 
tigated. An examination of the difference between washed and un- 
washed coal was also made. An attempt was made to remove the 
ferrous content of the coal. The organics in coal, biomass and 
household wastes - derived liquid samples, were separated from the 
aqueous media. The samples were analyzed by N.M.R., gel perme- 
ation chromatography and high resolution gas chromatography- 
mass spectroscopy (GC/MS). The best method of analysis has been 
found to be gas chromatography-mass spectroscopy. 


42740 Seneataiie entety tn ate ain 


of coal gasification 
sorption. G ite, MER, Yan R.T. ( PRT (to Dent of Ener aay US 
Patent eee 6.783, 606. 3 Oct 1985. 2! Conent 
AC21-83MC20183. DE86013768 NTIS, PC AO. /MF AOl; 
GPO a File Number DE86013768. 

Bulk separation of the gaseous components of multi-compo- 

gases provided by the gasification of coal including hydrogen, 
Sten macidiin sethenn eodaah ais aemaninenio ie, 
drogen sulfide) are selectively adsorbed by a pressure swing ad- 
sorption technique using activated carbon zeolite or a combination 
thereof as the adsorbent. By charging a column containing the ad- 
sorbent with a gas mixture and pressurizing the column to a pres- 
sure sufficient to cause the of the gases and then reduc- 
ing the partial pressure of the contents of the column, the gases are 
selectively and sequentially desorbed. Hydrogen, the least absorb- 
able gas of the gaseous mixture, is the first gas to be desorbed and 
is removed from the column in a co-current direction followed by 
the carbon monoxide, hydrogen and methane. With the pressure in 
the column reduced to about atmospheric pressure the column is 
evacuated in a countercurrent direction to remove the acid gases 
from the column. The present invention is particularly advanta- 
geous as a producer of high purity hydrogen from gaseous 
of coal gasification and as an acid gas scrubber. 2 figs., 2 tabs. 


0802 Storage 


REFER ALSO TO CITATION(S) 4812 


Chemical —— Prac- 
tice). a ins Contract AC02-76CH00016. 58 S, PC 
A A0l; 1; a Dep. File Number D 14183. 
cooling turbine 


utilities use hydrogen for generators. 
‘he enjusty of Se alti potas ho autaan a ne 
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markets. On-site electrolytic hydrogen production may prove ad- 
vantageous both logistically and economically. In order to demon- 
strate this concept, Public Service Electric and Gas Co. (PSE and 
G) and EPRI installed an electrolyzer at the Sewaren (NJ) station. 
To compress the gas, PSE and G purchased a heat-activated metal 
hydride compressor from Ergenics, Inc. This report describes 
closed- and open-cycle tests conducted on this metal hydride hy- 
drogen compressor. Test systems, plans, methodologies, and results 
are presented. A brief discussion evaluates these performance re- 
sults, addresses some of the practical problems involved with elec- 
trolyzer-compressor interface, and compares the costs and benefits 
of metal hydride versus mechanical hydrogen compression for utili- 
ty generator cooling. 


42742 System for exchange of hy between liquid 
and solid phases. Reilly, J.J.; Grohse, E.W.; Johnson, J.R.; 
Winsche, W.E. (to Dept. of Energy). US Patent Application 
6-704,113. 22 Feb 1985. 21p. Contract AC02-7 00016. 
DE86013778 NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86013778. 

The reversible reaction M + x/2 He reversible MH/sub x/, 
wherein M is a reversible metal hydride former that forms a hy- 
dride MH/sub x/ in the presence of Ha, generally used to store and 
recall He, is found to proceed under an inert liquid, thereby reduc- 
ing contamination, providing better temperature control, providing 
in situ mobility of the reactants, and increasing flexibility in process 
design. Thus, a slurry of particles of a metal hydride former with 
an inert solvent is subjected to a temperature and pressure con- 
trolled atmosphere containing He, to store hydrogen and to release 
previously stored hydrogen. The direction of the flow of the Hs 
through the liquid is dependent upon the He pressure in the gas 
phase at a given temperature. When the actual He pressure is above 
the equilibrium absorption pressure of the respective hydride the 
reaction proceeds to the right, i.e., the metal hydride is formed and 
hydrogen is stored in the solid particle. When the actual pressure in 
the gas phase is below the equilibrium dissociation pressure of the 
respective hydride the reaction proceeds to the left, the metal hy- 
dride is decomposed and hydrogen is released into the gas phase. 


09 OTHER SYNTHETIC AND NATURAL 
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0901 Hydrocarbon Fuels 


ee 


ce ae Caan Baird, M.C. (Queen's Univ. 


Chemistry 1 Ma 
1986. 12p. CR). NTIS 1 aS : : 


ee ee camies otitis ee kine dnine 
diffusing Ru(CO)s into the pores of faujasitic zeolites, and b) by 


the hydrogenation of carbon monoxide to mixtures of paraffins and 
olefins, but the hydrogenation of carbon monoxide h 

results in Se eee 
tions, i.e., low in C2 and C3 hydrocarbons, carbon dioxide hydro- 
genation gives a product distribution that is not depleted in C2 and 
C3 hydrocarbons. Possible reasons for the fundamentally different 
product distributions obtained for the two carbon oxides are dis- 
cussed. Use of promoters and variation of conditions to optimize 
olefin content and to induce shape selectivity is also discussed. 


42744 (DOE/CS/40202—109) Conversion of cellulosic 


6p. 
A02/MF A01; 1; GPO Dep. File Number DE85002977. 
Four liquefaction reactor ee eS 
the integrated laboratory scale indirect liquefaction system: (1) 
Hquid Bedrocarbon procect slurry Haid, 12) fiuidiaea bed, ¢3) 
Chevron wax slurry liquid, and (4) paraffin oil slurry liquid. A total 
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of 11 runs were performed. Two attempts were shutdown prior to 
integration due to equipment problems. Two procedure changes 
were initiated in this period aimed at conserving the project budget: 
(1) elimination of startup of the liquefaction reactor with synthetic 
synthesis gas (from pure gas cylinders), and (2) reduction of the 
total allowable run length from 24 hours to 20 hours. 5 tabs. 


42745 (DOE/CS/40202—T16) Conversion of cellulosic 
waste to liquid hydrocarbon fuels. Technical progress report, 
February 1-28, 1985. Kuester, J.L. (Arizona State State Univ., 
Tempe (USA). Dept. of Chemical ee 1985. Con- 
tract AC02-76CS40202. 4p. (COO—2982-113 — 
A02/MF A01; GPO Dep. File Number DE8 

A steam ‘reforming system (nickel oxide cals mas bed) 
was installed in the gasification overhead system for the purpose of 
converting methane to carbon monoxide and hydrogen and thus in- 
creasing the amount of reactants (CO + Hz + olefins) in the syn- 
thesis gas. A water gas shift (H2.0 + CO --> Hz + COs) effect is 
apparent at temperatures below 1100°F. Above 1100°F, the hydro- 
carbons (methane, ethane, ethylene) were depleted with a net in- 
crease in reactants. 1 fig. 


42746 (DOE/PC/60805—T11) Cation promotion effects 
in zeolite-supported F-T catalysts. Eleventh quarterly report, 
March-May 1986. Goodwin, J.G. Jr.; Oukaci, R.; Wu, C.S. 
ae Univ., PA (USA). Dept. of Chemical and Petro- 
a "Or" Jun 1986. Contract FG22-83PC60805. 

PC A02/MF A01; GPO Dep. File Number 
D 36012932. 


The main objectives of this study are: (1) to develop a better 
understanding of how neutralizing alkali cations in zeolites can 
affect F-T product selectivity over a supported metal; (2) to illumi- 
nate the effect of these cations on chemisorption properties, CO dis- 
proportionation, the mechanism of CO hydrogenation, and the de- 
activation characteristics; (3) to elaborate upon the effect of de- 
creasing ionization potential of the alkali cations on the catalytic 
properties; and (4) to investigate the effects of Rb and Cs promo- 
tion. During this past quarter, the effect of Si/Al ratio on the possi- 
ble secondary reactions during CO hydro; were investigat- 
ed with different zeolites, RuNaX, RuNaY, RuKY, RuKL, and 
RuNa-mordenite. These catalysts were prepared by ion-exchange 
and characterized by the same procedures described in previous re- 
ports. NaX, NaY, KL, and Na-mordenite were used as catalysts in 
butene reactions in order to eliminate the effect of Ru on the trans- 
formation of olefins. These reactions were carried out under similar 
conditions as those of CO hydrogenation for the series of ion-ex- 
changed zeolite-supported Ru catalysts. In order to understand the 
olefin reactions over the acid sites in the ion-exchanged Ru zeolites, 
H mordenite was chosen for study because it has the highest Si/A] 
ratio, hence the strongest acid sites. Deactivation of H-mordenite 
was studied in detail for the propylene and butene reactions. 5 refs., 
5 tabs. 


42747 a Rate and selectivity en- 
hancement in Fischer Tropsch synthesis. Final technical 
report. Gulari, E. (Michigan Univ., Ann Arbor (USA). 


Dept. of Chemical —. 14 Jul 1986. Contract 
FG22-84PC70785. 8p. S, PC A02/MF A01; GPO Dep. 
File Number DE86013014. 

Overall this project was very successful in proving that one 
could in fact change the selectivity of a complex reaction such as 
Fischer Tropsch Synthesis through forced concentration cycling. 
The basic idea is to change the gas phase composition periodically 
in order not to allow the catalyst surface to operate at steady state 
and thus escape the limitations imposed by the kinetics of the rate 
determining step. With charcoal supported molybdenum catalysts 
concentration cycling improved both the reactivity and selectivity 
of the catalysts. In addition to being able to manipulate the carbon 
number selectivity we were also able to manipulate the olefin to 
paraffin selectivity of the catalyst. With alumina supported rutheni- 
um catalysts concentration cycling improved the activity of the 
catalysts much more than the molybdenum based catalysts. The 
changes in selectivity however were much more complex. We were 
successful in enhancing the selectivity to several of the carbon 
numbers. Moderate pressure studies showed that the relative rate 
enhancement and selectivity enhancement increased with pressure. 
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In order to understand the complex behavior of the ruthenium cata- 
lyst we also performed in depth transient response studies. Our 
transient response studies enabled us to measure the changes in the 
selectivity of the catalyst during concentration cycling. Irrespective 
of the catalyst we also observed that concentration cycling de- 
creased the rate of catalyst decay very significantly. 


42748 (DOE/PC/80012—T3) Biological production of 
fuels from coal-derived gases. Quarterly report, March 20- 
June 20, 1986. Clausen, E.C. (Arkansas oan ~~ 
(USA). Ie henge Oe Contract 
AC22-85 12. 4p. NTIS, PC A A0l; | GPO Dep 
File Number DE86013498. 

Preliminary analyses for the accumulation of liquid fuels 
during CO and acetate metabolism by mixed cultures (sewage 
sludge inoculum) showed encouraging results and are summarized 
in Table 1. The mixed bacterial cultures were able to produce 
methanol, ethanol and butanol. These alcohols were present par- 
ticularly in the samples treated with methane inhibitors. At pH 4.0, 
with CO and BESA present, methanol accumulated in the samples 
but no alcohols were produced when CO was replaced by acetate. 
In samples where no inhibitors were present, CO and acetate were 
metabolized to CH, only. Although the quantitative data analyses 
are yet to be completed, initial concentrations of these alcohols 
seem to be lower than 1 percent by weight. The levels of these 


waste were used as primary inocula in a second batch of experi- 
ments. Coal gas, CO and acetate were used as the principal carbon 
sources. The coal gas used in the experiments was a synthetic mix- 
ture of CO, Ha, CHi, and CO:, having a composition shown in 
Table 2. BESA and monensin were added to samples to inhibit 
methanogenesis. Bacterial proliferations from chicken waste on CO, 
coal gas or acetate were not as fastidious as was seen with sewage 
sludge samples. However, after 3 weeks of incubation, bacterial ac- 
tivity has been gradually initiated. Slight CO metabolism after 21 
days of incubation and inhibition of methanogenesis has occurred 
with monensin and BESA treated samples at pH 7. Similar results 
have been obtained with CO and acetate samples. These samples 
are being incubated at 37°C. 1 ref., 3 tabs. 


42749 ae a and evaluation of 
potentialities of microbial systems. Finck, J.D. 
(Institut National des 


Toulouse (France)). 1983. eh. 21Sp. Ae caehy NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE86750725. 
The methanic fermentation operates with various bacterial 
populations having different functions and potentials. After evaluat- 
ing the potentials and contributions of such populations (celluloly- 
or hydrogenophilic) i in the 


cal way with unsolvable lignocellulosic substrates is described and 
evaluated. 


42750 (FRNC-TH—2141) Anaerobic digestion of aquatic 
plant biomass. Brouard, F. (Toulouse-3 Univ., 31 (France)). 
1983. 157p. (In French). NTIS Sales Only), PC A08/ 
MF AOI. “ile Number DE867507 

Tih Gannett an eeucilighnd eat 
on the methanic anaerobic fermentation of two algae (Enteromor- 
pha intestinalis, Ulva lactuca) and one superior aquatic plant 
(Lemna sp.): analysis of the chemical characteristics of the biomass, 
examination of the characteristics, performances and balance of the 
methane generation reaction, experiments on enzymatic, physical 
and chemical biomass li preprocess. 


42751 (FRNC-TH—2143) Contribution to the study 
the methanation in performing reactors: application to the pig 
slurries. Thelier, Y. (Ecole Centrale des Arts et Manufac- 
tures, 92 - Chatenay-Malabry (France)).. 1983. 210p. (In 
French). NTIS (US Sales Only), PC A10/MF AOl1. File 
Number DE86750737. 
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This document presents the results of an experimental study 
on the anaerobic digestion of swine manure in various types of lab- 
oratory reactors, thus showing the influence of the type of manure 
on the reactor performances. Examinations of the performances of 
anaerobic filters using two padding plastic materials presenting very 
different specific surface area show that this characteristic has little 
effect on the performances of this filters. 


—_ eae Methane formation by anaero- 
bic fermentation of Eichhornia 


crassipes water 
study of caiannenen conditions; influence of some eee 
chemical parameters. Ossombo, N. (Paris-12 Univ., 94 - Cre- 
teil (France)). 1983. 209p. (In French). NTIS (US Sales 
Only), PC Al0/MF AO1. File Number DE86750728. 

This document presents the results of an experimental study 
on the methane formation by anaerobic fermentation of the water 
hyacinth: study of the influence of different operation characteris- 
tics (seeding, dilution, pH, glucose, carbamide, ammonium sulfate, 
etc..) on the kinetics and efficiency of discontinuous and continuous 
digestion of water hyacinth. 


42753 (FRNC-TH—2153) Direct liquefaction of poplar 

wood: study or reaction main parameters. Chemical character- 

ization of the produced oils. Fredon, C. (Rennes-1 Univ., 35 

ae 1983. 99p. (In French). NTIS i? Sales Only), 
PC A05/MF A01. File Number DE867507. 

This document presents the results of a a on the catalyt- 
ic hydrogenation and liquefaction of poplar sawdust: analysis of the 
wood composition, description of the equipments and the process 
and study of the influence of various characteristics on the efficien- 
cy of the process and the resulting oil composition = influence of 
the catalysts (activated nickel, nickel salts, acetylacetonate), of hy- 
drogen pression and hydrogen content during process, of tempera- 
ture, of reaction time and cooling time. 


42754 (FRNC-TH—2154) Intermediate metabolism of the 
ee eee fermentation. Laroche, M. (In- 
stitut National des Sciences Appliquees (INSA), 31 - Tou- 
louse (France)). 1983. 2 “e French). NTIS Sales 
Only), PC Al0/MF AO0O1. ile Number DE86750726 

This document presents the results of an experimental study 
on the volatile fatty acids production mechanisms from two sub- 
strates with 3 carbons, lactate and glycerol: study of the kinetics, 
metabolic -and microbiologic aspects; the volatile fatty acids degra- 
dation mechanisms were also oberved and especially the kinetic and 
metabolic aspects of the acetogenous-methanogenous reactions. 


42755 re Fuel oils from Euphorbs and other 
higher plants. Calvin, M. (Lawrence Berkeley Lab., CA 
SA)). May 1986. Contract ‘AC03-76SF00098. 26p. 
CONF-8604226—1). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE86013127. 
From International symposium on a: taxonomy and 
economic botany of euphorbiales; Kew, UK (2 Apr 1986). 
in nye asaelied dunteed phats-oll h can be grown on 
marginal soil for their productivity, particularly the genus Euphor- 
bia, all species of which produce a latex which can be converted 
into useful fuel and material as well as the raw material for what 
might be a valuable anti-tumor agent. Euphorbias and other similar 
plants, however, require repeated planting and harvesting of the 
entire plant, which constitute a drain on the soil. Trees can be long- 
term sources for hydrocarbon-like materials with a single planting. 
Examples are: The genus Copaifera which can be tapped for sesqui- 
terpenes, the genus Pittosporum which bears fruits rich in terpenes 
and can be harvested annually. Finally, there are algae whose oil 
productivity is already of interest. It seems possible to modify ge- 
netically the terpene biosynthetic pathways in plants to improve 
wg a and quantity of the oils produced from them. 39 
» 11 


pen eee one 


= a Lea 
uation and August-July, 1985. 


development. Final report, 
Zimmerman, R.E.; Walsh, J.J.; Wilkey, M. (ESCOR, Inc., 
Northfield, IL (USA). Nov. 1985. 146p. (REPT—568). 
NTIS, PC A07/MF A 
ib als diiaratn « demeneeh Gu ttn eeettlinns, 
municipalities, and other interested parties in evaluating the poten- 
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tial for using landfill-gas (LFG) resources. The LFG workbook de- 
scribes the state-of-the-art methodology for energy recovery from 
landfill sites, and the techniques used to evaluate the feasibility of a 
potential project. The document provides the reader with back- 
ground in a number of areas. The landfill-gas resource base de- 
scribes the existing and projected size and location by states of 
landfills. Regulatory and environmental factors that directly and in- 
directly impact project development and resource use are reviewed. 
The biochemical processes generating the gas and techniques for 
gas recovery and use are reviewed. The requirements for an initial 
assessment, the engineering data needed in a detailed study, the 
major factors affecting the economic assessment, and the format for 
a final feasibility assessment are examined. A case-study example is 
presented that outlines the planning and development of a LFG 
project. The case study reviews site conditions, engineering evalua- 
tion, initial and final feasibility studies, and the final project design. 


42757 (PNL-SA—14010) Effect i catalyst type and con- 

centration on thermal gasification of high-moisture biomass 

feedstocks. Butner, R.S.; Elliott, D.C.; Sealock, L.J. Jr. (Pa- 

cific Northwest Labs., ‘Richland, | WA 3 May 1986. 

Contract AC06-76RL01830. a ro Deo a -860508—3). 
le 


NTIS, PC A02/MF AOI; 
DE86013342. 

From 8. symposium on biotechnology for fuels and chemi- 
cals; SS USA (13 May 1986). 

is investigating the thermo- 

chemical conversion of Fiiaeadiees biomass feedstocks to high- 
Btu gas. Experimental results to date indicate that good yields of 
ne ee ee ee 
Carbon conversions after 15 min have exceeded 90 wt %, with 
methane yields in excess of 11.2 scf/lb (dry wt) of biomass. The re- 


. action system utilizes low temperatures, high pressures, and a 


nickel/alkali carbonate catalyst mixture to effect the gasification 
biomass slurries containing up to 95 wt % water. This i 
cusses the role that alkali and nickel play in obtaining these 

The effect of their concentration on product yield and quality is 
discussed and explanations presented. In addition to 
performance data for each of nine biomass feedstocks, elemental 
analyses, ash contents, and moisture contents of the raw feedstocks 
are presented. 10 refs., 4 figs., 5 tabs. 


42758 RefCOM commercialization program 
gestion. Mooij, H.P. (RefCOM, Tampa, FL). Energy 
a ( ta D.C.); 13: 854-858(@Mar 1986). (CONF- 


From 13. annual energy technology conference and exposi- 
tion 2. USA (17 Mar 1 

(The ReNCOM Commerciaization is the colzxination of a de- 
mumlioes program initiated in 1975, Gauh can toned toate 
by the Department of Energy and in later stages by the Gas Re- 
search Institute. The development program verified that the genera- 
tion of methane gas from waste in a digestion process was of the 


cial plant to utilize the RefCOM technology. The commercializa- 
tion program consists of three phases: assessment (establishing the 
technology, economics and locale of a commercialization plant), ne- 
gotiations (the selection and agreement with a community where 
the initial commercial plant may be constructed), and contract (en- 
tering into all final contracts necessary for the construction and op- 
eration of a commercial RefCOM plant. 


42759 a eee 
future. Jewell, W.J. (Cornell Univ., Ithaca, NY) 

Techno (Washington, D.C.); m3: $59 8720s woe 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET ‘86); Washington, DC, USA (17 Mar 1986). 

Energy production and energy-containing by-products of 
pollution control processes include recovery of heat, use of the 
head differential in discharge of wastewaters to produce hydropow- 
er, conversion of organics to methane, recovery of fertilizers, and 
production of biomass. The greatest potential energy production re- 
sults from the growth of biomass on the plant nutrients in sewage 
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and the subsequent conversion of this biomass to energy. The appli- 
cation of anaerobic treatment to recover energy in the form of 
methane can eliminate aeration energy costs and minimizes sludge 
production. It is a promising first step in domestic wastewater treat- 
ment. The second stage would utilize photosynthetic processes to 
eliminate plant nutrients and result in tertiary quality effluents. To 
date anaerobic treatment of domestic sewage has been accom- 
plished successfully only at small scale with one process - the ex- 
panded bed. The ideal of total energy and useful by-product recov- 
ery from sewage is now potentially possible. An integrated system 
composed of anaerobic pretreatment with a process such as the ex- 
panded bed followed by an NFT treatment system offers the poten- 
tial of maximum energy production and conversion of most pollut- 
ants to useful products at minimum cost. 17 references, 6 figures, 1 
table. 


42760 A comparison of the activity, selectivity and kinet- 
ics of several iron-based Fischer- catalysts. Dictor, 
R.A.; Bell, A.T. (Physical Chemistry Dept., General Motors 
Research Labs., Warren, MI). American Chemical Society, 
Division of Petroleum Chemistry, Preprints; 31: No. 1, 126- 
132(Mar 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Much attention in the area of Fischer-Tropsch chemistry has 
been directed at slurry-phase reactor systems because of facilitated 
temperature control and the ability to operate continuously using 
hydrogen-lean feeds. The ability to predict and control the behav- 
ior of bubble column Ft reactors requires a detailed understanding 
of the reaction kinetics and mass transfer limitations. The authors 
examined the effects of temperature, reactant partial pressures, gas 
velocity and feed ratio on catalyst activity and selectivity for a 
number of catalysts: FexOs, potassium-promoted Fe2Os, Fe, FesC, 
and a fused iron ammonia synthesis catalyst. The goal of this com- 
munication is to determine the effects of structural features (e.g., 
surface area, promoters, etc.) on the activities and selectivities of 
these catalysts. 


42761 methane-producing 
pe nc el lw D.S.; Morgan, 
T.O. (Univ. of Puerto Rico, Mayaquez, Puerto Rico). pp 
503-515 of Biomass ener, eee: Smith, W.H. New 
York, NY; Plenum Press (1986). (CONF-850307—). 

From 3. Southern biomass energy research conference; 
Gainesville, FL, USA (12 Mar 1985). 

An energy-integrated, environmental-compliance farm 
system has been designed and constructed on a dairy farm in 
Puerto Rico. Electrical power is being produced by a 40 kw motor- 
generator fueled by biogas obtained from the anaerobic fermenta- 
tion of manure from 320 dairy cows. This well-managed system 
complies with both the letter and the spirit of local environmental 
laws. 


Pa. saat ly Cant. aie 
compounds, McCarty, K.F.; Schrader, G.L. (to Dept. of 
Energy). US Patent A lication 6-736,154. ‘20 May 1985. 


32p. Contract W-7405-ENG-82. DE86013721 NTIS, PC 
Al 3/MF A01; GPO Dep. File Number DE86013721. 

A process is disclosed for the hydrodesulfurization of sulfur- 
containing hydrocarbon fuel with reduced ternary molybdenum sul- 
fides, known as Chevrel phase compounds. Chevrel phase com- 
pounds of the general composition M/sub x/MosSs, with M being 
Ho, Pb, Sn, Ag, In, Cu, Fe, Ni, or Co, were found to have hydro- 
desulfurization activities comparable to model unpromoted and 
cobalt-promoted MoS: catalysts. The most active catalysts were the 
“large” cation compounds (Ho, Pb, Sn), and the least active cata- 
lysts were the “small” cation compounds (Cu, Fe, Ni, Co.). 


0902 Alcohol Fuels 
REFER ALSO TO CITATION(S) 5077, 5139, 5631 


42763 (OE/PC/70022—T2) Optimum higher alcohol 
mixtures for fuels from syngas. Sixth quarterly technical 
progress report, January-March 1986. (Union Carbide Corp., 
South Charleston, WV (USA). Research and Development 

t.). 28 Apr 1986. a a ee 69p. 

S, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86013534. 

The objective of the contract is to develop and evaluate 
novel homogeneous catalytic systems for the selective conversion 
of low H2/CO-ratio syngas to alcohol fuel extenders. Work on the 
project is divided into three tasks. Task 1 is the study and develop- 
ment of a ruthenium-based catalytic system for alcohol production 
discovered at Union Carbide. The effects of reaction components, 
including additives, co-catalysts, and solvents, on catalyst produc- 
tivity and selectivity are being investigated. Task 1 work will con- 
tinue throughout the contract period. Task 2 is the search for novel 
syngas conversion catalysts with improved performance. The ma,or 


actions. Work on Task 2 will be pursued only at a minimal level 
during the remainder of the contract, being essentially complete. 
Task 3 is a more detailed study of the most promising catalyst sys- 
tems identified in Tasks 1 and 2. Investigations are to be carried out 
on both fundamental and process levels. Work in Task 3 is proceed- 
ing on the novel methanol homologation system discovered under 
Gio ennuast. Felaesaaneaeunnaianand taeeaaaaeeantn 


42764 (FRNC-TH—2140) Energetic beneficiation of bio- 
mass by flash pyrolysis: study of the effect of miner- 
Ss (Toulouse-3 Univ., 31 or 1983. 

. Mn French). NTIS a Sales Only), PC A07/MF 
AO . File Number DE867507 

Porcine ye.» 
thesis of carbon hydrides or for cracking) and the different experi- 
mental technics of flash pyrolysis, this document presents results of 
experimental studies on the influence of temperature on the activity 
of two types of catalyzers (alkaline, salts, alkaline-earth salts, ashes, 
refractory oxide) and the influence of the humidity of woods and 
the aging of catalyzers on the flash pyrolysis evolution; others char- 
acteristics such as specific surface areas, silica contents, acid-basic 
properties, mixture of catalyzers were observed and two catalyzers 
were pointed out for producing synthesis gas for methanol produc- 
tion. 


42765 (FRNC-TH—2142) Ethanol production in a fer- 
mentor cascade: contribution to the study of modelling, identi- 
fication and optimization. Dourado Pereira Correia, A. 
(Toulouse-3 Univ., 31 (France)). 1983. 128p. (In French). 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE86750727. 

An unstructured model, of “grey box” type, non linear is 
proposed and identified. Because of the non-linearities and the great 
dimension of the problem, various methods of expansion are used 
and compared for the static optimization: a dynamic programming, 
a heuristic numbering method and a sequential expansion hierarchy 
method. 


42766 (IFP—32-602) Study of the membrane lipidic com- 
position of Clostridium in relation with the 
production of solvents. Le Page, C. (Institut Francais du Pe- 
trole (IFP), 92 - Rueil-Malmaison). Nov 1984. 100p. _ 
French). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE86750732. 


microorganism physiol- 
ogy, the membrane lipidic composition of C. acetobutylicum have 
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been studied as also the effect of alcohols on the composition in re- 
lation with production of butanol. 


42767 (PB—86-197068/XAB) Costs to convert coal to 
methanol. Final report, 15 August 1983-30 September 1984. 
Moulton, D.S.; Sefer, N.R. (Southwest Research Inst., San 
= TX (USA)). Apr 1986. 126p. NTIS, PC A07/MF 
The report provides estimated costs of producing methanol 
transportation fuel from coal. Estimates were made for mine-mouth 
plants in five different coal-producing regions, and uniform meth- 
ods were used so the estimated sales prices could be compared for 
market analysis. In addition to plant-gate prices, delivered prices 
were estimated for three major market areas. With presently avail- 
able transportation the lowest delivered prices were for methanol 
based in the southern lignite coal region. If new metha- 
nol-compatible pipelines were to be constructed, the lowest deliv- 
ered prices would be for production based in the western subbitu- 
minous coal region. In the western subbituminous region, limited 
water resources would make extensive planning and careful site se- 
lection necessary, but they would not prevent the development of a 
coal-to-methanol industry. By-product carbon dioxide sales for en- 
hanced oil recovery could reduce the required plant-gate methanol 
price in some areas near oil fields amenabie to carbon dioxide injec- 
tion techniques. A literature review with 50 references is included. 


42768 Promotion =i Cs(D and poisoning by T1@) of the 
Cu/ZnO catalysts for methanol and the water gas 
shift reaction. Bybell, D.G.; Deutsch, P.P.; Herman, R.G.; 
Himelfarb, P.B.; Nunan, IC; Yo — Cw: Bogdan, C.E.; 
Simmons, C.W.; Klier, K. (Dept. o Chemistry and Center 
for Surface and Coatings Research, Lehigh Univ., Bethle- 
hem, PA). American Chemical Society, Division of Petroleum 
soos Preprints; 31: No. 1, 282-290(Mar 1986). (CONF- 

From 191. American Chemical Society national meeting; 
New re NY, USA (13 Apr 1986). 

the present work, the effects of univalent thallium, the so- 

ution Mee at dam Ghats eee eee te at 
the heavy alkali Rb and Cs ions (6), utilized as a dopant in the Cu/ 
ZnO catalyst has been investigated. However, it is noted that the 
high temperature chemistry of T1(I) is more complex than that of 
the alkali ions in that the counter ions of the T1(I) ion decompose 
more easily than those of the alkali ions and that T1(I) can be oxi- 
dized to Ti(III) under certain conditions. They present evidence 
that the effects of the T1(I) dopant on the Cu/ZnO catalysts, in 
surface concentrations comparable to those of the most effective 
Cs(I) promoter, on both methanol synthesis and the WGS reaction, 
are diametrically opposite to those of the alkali metal ions. In deed, 
the T1(1) ions behave rather as nearly inert additives for the WGS 
reaction, as a mild poison for methanol synthesis in the absence of 
HzO or CO; in the synthesis gas, and as a severe poison for metha- 
nol synthesis in a ternary HxO/CO/Hg synthesis gas. The analysis 
of the results indicates that the hydrogen activating sites are poi- 
soned by the thallium ions. 


42769 Exploring catalytic methanol synthesis using solu- 
ble metal oxide er, R.J.; Bloom, I.; Rathke, 
J.W. (Chemical Technology Div., Argonne National Lab., 
a an hae hemical rT acne of Petro- 
leum em. sprints; ° 1-68(Mar 1986). 
(CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA we Apr 1986). 

The reaction of transition metal carbonyl complexes with 
synthesis gas is an area which continues to generate considerable 
interest. Recently, however, surface studies have raised new ques- 
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ions in typical organic solvents using the group IV hexamethyldisi- 
licon and hexabutylditin oxides. These processes occur in concert 
under mixtures of carbon monoxide, carbon dioxide, and hydrogen 
while together they complete a cycle for both methanol synthesis 
and water gas shifting using soluble metal oxide complexes. 


42770 Process for ethanol from plant biomass 
wine. Go Sage Dennen T&S t. of 
Energy). US Patent —— 6-763,585. 8 Au; 

Contract AC02-83CH 3 DE86013679 NTIS, 

MF AO1; 1; GPO Dep. File Number DE8SOI3679. 

A process for producing ethanol from plant biomass is dis- 
closed. The process includes forming a substrate from the biomass 
with the substrate including hydrolysates of cellulose and hemicel- 
lulose. A species of the fungus Paecilomyces which has the ability 
to ferment both cellobiose and xylose to ethanol is then selected 
and isolated. The substrate is inoculated with this fungus, and the 
inoculated substrate is then fermented under conditions favorable 
for cell viability and conversion of hydrolysates to ethanol. Finally, 
ethanol is recovered from the fermented substrate. 5 figs., 3 tabs. 


tion separation of ethanol-water mixtures 
ai saan membranes. Neidlinger, 
H.H.; — P.O.; Orth, R.A. (to Dept. ‘— US 
Patent Ai EZ lication 6-746, 596. 19 Jun 1985. 19p. Contract 
AC02-83CH10093. DE86013738 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013738. 

Synthetic, organic, polymeric membranes were prepared 
from polyethylenimine for use with pervaporation apparatus in the 
separation of ethanol-water mixtures. The polymeric material was 
prepared in dilute aqueous solution and coated onto a polysulfone 
support film, from which excess polymeric material was subse- 
quently removed. Cross-links were then generated by limited expo- 
sure to toluene-2,4-diisocyanate solution, after which the prepared 
membrane was heat-cured. The resulting membrane structures 
showed high selectivity in permeating ethanol or water over a wide 
range of feed concentrations. 2 tabs. 


separation of ethanol-water mixtures 

membranes. Neidlinger, 
H.H. (to t. of Energy). US Patent Application 6- 
731,247. 7 y 1985. . Contract AC02-83CH10093. 
DE86013714 NTIS, PC A02/MF AO01; 1; GPO Dep. File 
Number DE86013714. 

Synthetic, organic, polymeric membranes were prepared 
from polyacrylic acid salts for use with pervaporation apparatus in 
the separation of ehthanol-water mixtures. The polymeric material 
was prepared in dilute aqueous solution and coated onto a polysul- 
fone support film, from which excess polymeric material was subse- 
quently removed. Cross-links were then generated by limited expo- 
sure to toluene-2,4-diisocyanata solution, after which the prepared 
membrane was heat-cured. The resulting membrane structure 
showed selectivity in permeating water over a wide range of feed 
concentrations. 4 tabs. 


42772 P 
using polyacrylic acid 


XANES/EXAFS study of the copper active site in 
methanol catalyst. Kau, L.S.; Solomon, E.L; Hodg- 
son, K.O. t. of Chemistry, Stanford Univ., Stanford, 
CA 94305). pp 26 of ae of the 12th annual users 
group meeting of the Stanford Synchrotron Radiation Lab- 
oratory. Stanford, CA; Stanford Synchrotron Radiation 

Laboratory (1985). (CONF-8510138—). 
_ From 12. annual Synchrotron Radiation Lab Users Group 

; Stanford, CA, USA am ge 
authors report here progress on the Cu/ZnO catalyst 
study. The XANES/EXAFS measurement has been made on both 
calcined and reduced catalyst with different copper concentrations 
(1%, 5%, and 10%). The edge shifts to lower energy in the re- 
duced sample, indicating the presence of either Cu(1) or Cu(O). 
The EXAFS of the reduced sample has higher amplitude and fre- 
quency than the calcined sample. This indicates that the scatterers 
surrounding the Cu in the reduced sample have higher Z, and that 
scatterers at a greater distance from the absorber contribute to the 
EXAFS. In addition, they have collected the XANES/EXAFS on 
the 1% reduced catalyst with different chemical perturbations 
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(overreduction, poisoning with H2S and reacting with CO). The ef- 
fects of these perturbations are presented. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 4607 


42774 Development and design of wood-fired power 
plants in the Northeast. Lazaridis, L.J.; Precht, D.; Nord- 
strom, R. (Thermo Electron Corp. Energy Systems Divi- 
sion, Waltham, MA). Energy Technology (Washington, D.C.); 
13: 826-831(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 

tion '86); W. DC, USA (17 Mar 198 

en tan toot une resents a p Bem dh of wood aeeti plant fuel 
in New England. Siting considerations, project development issues, 
new technology, plant design features, project management and 
other key subjects relating to small wood-fired plants are discussed. 
Permitting requirements are outlined and the technical methods em- 
ployed to meet these requirements are specifically addressed. The 
paper includes general descriptions of three wood-fired power 
projects presently being developed in the Northeast by Thermo’s 
Energy Systems. 


42775 Waste to energy - the Nashville experience. Hestle, 
J.T. Jr. (Nashville Thermal Transfer Corp., TN). Energy 
Technology (Washington, D.C.); 13: 873-884(Mar 1986). 
(CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion '86); Washington, DC, USA (17 Mar 19 
enn Neville forty percent of Cha onan to Nashville 
Thermal, where it is burned and reduced to ten percent of its origi- 
nal volume. The plant produces steam that is used to heat and cool 
31 buildings. In the metropolitan area. This renewable energy re- 
source saves the equivalent of 65,000 tons of coal or 1.5 billion 
cubic feet of natural gas each year. It also slows the filling of the 
municipal landfill and saves thousands more dollars in fuel costs for 
garbage trucks because it is located in the center of town. Con- 
struction was completed in 1973 and operation was begun in early 
1974, With planned expansion, over 950 tons of solid waste will be 
incinerated; this amounts to 79% of the metropolitan area’s refuse. 
1 figure, 4 tables. 


42776 Sumner County solid waste energy recovery facili- 
ty. a T.M.; Jarrett, M.N. (Tennessee Valley Author- 
a ooga). Energy Technology (Washington, D.C.); 
a85-097(Mar 1986). (CONF-860303—). 

From 1 3. annual energy technology conference and exposi- 

tion (ET DC, USA (17 Mar 198 
T 6); Washingto “Authority i in on Hoang Tennessee Es- 
tablished in May 1979. an constructed owns, and operates 
a resource recovery facility which burns MSW to produce process 
steam for sale to nearby industry and electricity for sale to the Ten- 
nessee Valley Authority. Operating experience to date has shown 
that the rotary waterwall combustor system has operated satisfacto- 
rily since startup of the Sumner county facility in 1981. Operating 
problems with the particulate emission control and ash removal sys- 
tems required replacement of the electrostatically assisted fabric fil- 

and strengthening 


ly projected. Analysis of flyash, mixed ash, quench and 

sia ie od clbaiin. anh eden aasagh ke oes at 
and lead. MSW throughput, steam production, and steam 

than expected. Deferral of bond principal payments 

ive cash flow during early years. 6 references, 2 fig- 


gasification proc- 
hak, M.; Babu, S.P. 
9.21-9.32 of Al- 
ternative Energy in the Midwest: Researc and app 


Lake Bluff, IL; Conference and Publication Surtees, tae 
rgy in the Midwest: research and appli- 
ihe 1ST RENUGAS Feb 1985). 
IGT GAS process is being developed for pres- 
surized thermal of biomass to produce gas of medium- 


employs a single-stage pressurized, oxygen-blown, fluidized-bed 
gasifier. Substituting air for oxygen produces a lower calorific 
value gas suitable for either combined-cycle power generation or 
direct combustion. The types of biomass feedstocks that the process 
can handle range from hogfuel and waste-wood residues to certain 
crop residues. A simplified process diagram for the RENUGAS 
process is shown. 


13 HYDRO ENERGY 


42778 (DOE/R0/00526—T1) Small scale (7kW) hydro- 
electricity: report on a project at Ten Oregon. 
Final Radtke, H.; Radtke, K. (Radtke (Hans), 
Oregon City (USA)). Jan 1983. Contract FG06-80R000526. 
15p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86013175. 

This report describes the various aspects and phases of work 
involved in the construction of a small hydroelectric project near 
the Oregon coast. It is hoped that anyone who is considering the 
development of a small hydro system will find in this report some 
realistic information on the “state of the art”. The project described 
here is a high-head system located two miles from the Pacific 
Ocean in an area that receives a substantial amount of rainfall. Al- 
though each hydro-electric site has its own unique physical charac- 
teristics, this report will relate to most other high-head sites in the 
northwestern United States. 


42779 (DOE/R0/01338—T1) Thane Road hydroelectric 
ee Development of micro high head hy- 
droelectric site for reduction of fossil fuels. Final Cas- 
sell, K.J. (Cassell (Kenneth J.), Juneau, AK (USA)). 31 Dec 
1984. Contract FG06-81R001338. lip. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013179. 

The hydro site lies 5.5 miles from Juneau, on Thane Rd., be- 
tween two named streams: Sheep Creek to the north, which in 1910 
had an impulse turbine built and Little Sheep Creek to the south, 
which in 1933 had an impulse type turbine. At the Thane Rd. site, 
two high head impulse type turbines were built. Construction 
progress is described. Stream A (head 406 ft) will produce 6.24 kW; 
Stream B (head 210 ft) will produce 0.99 kW. 


1306 Environmental Aspects 
REFER ALSO TO CITATION(S) 5558 


42780 pont eg oer han Water-quality study 

proposed ———S downstream of Wolf Creek Dam, 

Cumberland River, Kentucky. Final — Martin, J.L. 

(Army Engineer Waterwa’ terways t Station, Vicks- 

burg, MS (USA). Environmental Lab.). Mar 1986. 78p. 
S, PC A05/MF A0l. 

This report describes the application of an unsteady, one-di- 
mensional water-quality model to the Cumberland River below 
Wolf Creek Dam, Kentucky. A hydropower upgrade of Wolf 
Creek Dam and construction of a reregulation dam, located ap- 
proximately 10 miles below Wolf Creek Dam, are under consider- 
ation. Simulations were conducted under unreregulated conditions 
and projected conditions following impoundment to provide infor- 
mation concerning the effect of the reregulation dam on water 
quality in the Cumberland River. Under the conditions simulated, 
the reregulation dam was predicted to have little impact on tempo- 
rally averaged water temperatures or dissolved-oxygen concentra- 
tions. Temporal variations in water temperatures were retarded 
42781 ay pened Annual review of BPA-funded 
anadromous fish projects, fiscal year 1985. (Lawrence and 
Craig, Inc., Portland, OR (USA). Feb 1986. . NTIS, PC 
A05/MF AO1; 1; GPO Dep. File Number DE86013862. 

This report contains descriptions of projects specifically re- 
lated to anadromous salmonids. They include projects in the fol- 
lowing categories: (1) fish and wildlife projects in western Mon- 
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tana; (2) fish health and physiology; (3) habitat enhancement and 
— improvement - Oregon I; (4) passage improvement and nat- 

ural propagation - Washington; (5) habitat enhancement and pas- 
sage improvements - Oregon II; (6) future hydroelectric assess- 
ments; (7) habitat enhancement and passage improvement - Idaho; 
(8) downstream migration: flows and monitoring; (9) downstream 
migration: reservoir impacts; and (10) habitat evaluation and moni- 
toring. (ACR) 


42782 (DOE/BP/11546—2) Calculation of environmental 
costs and benefits associated with hydropower development in 
ee eet eso Cheslak, E.; Andrews, G.; 
Garcia, J.; i” . (USDOE Bonneville Power Adminis- 

tration, OR). Apr 1986. Contract AC79- 
SBPIi546. 214p. NTIS, PC ‘A10/MF A01; 1; GPO Dep. 
File Number D 86013966. 

Economic values have been presented for significant region- 
al environmental resources, and a procedural framework developed 
to identify the kinds and magnitude of environmental impacts to be 

from each hydroelectric project type; to relate these ef- 
fects to each selected regional resource base; and to predict the 
consequent change in resource base and associated economic value 
that may be anticipated should a project of that general type be ac- 
of multiple hydroelectric acquisitions and the cumulative effect of 
sequential acquisitions. Empirical data are not available, however, 
to allow reliable specification of all relevant biophysical impact 
function for each hydroelectric project type. Consequently, the 
analysis could not provide a full regional impact evaluation. Fur- 
ther, available economic data are uneven, and in some instances 
provide only first cut estimates of value. 


42783 (DOE/BP/19130—2) Evaluation of lower Umatilla 
ee ee eee ae oe ae See 
Final report. Nigro, A.A.; Ward, D.L. (Oregon Dept. of 
Fish and Wil e, Portland (USA). Columbia River Sec- 
tion). Feb 1986. Contract AI79-84BP19130. 22p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86013492. 

The second year of a study to evaluate passage of adult 
anadromous salmonids through channel modifications made in the 
lower Umatilla River below Three Mile Dam was terminated due 
to inadequate returns of upriver bright fall chinook salmon (Oncor- 
hynchus tshawytscha). Sampling of returning adults was discontin- 
ued on November 15, when it became apparent that insufficient 
numbers of fall chinook salmon were returning to the river to allow 
the evaluation. Stream flows were monitored through December 31 
to document flow conditions present during the period when re- 
turns of fall chinook salmon were anticipated. This report summa- 
rizes results prior to termination of the study. Arrival of upriver 
bright fall chinook salmon at the mouth of the Umatilla River was 
monitored by boat electrofishing below river kilometer (RKm) 1. 
Attempts to examine passage of salsnon through channel modifica- 
tions were made using marked and radiotagged fish. Forty-eight 
jack and six adult salmon were marked and released above a weir 
placed at RKm 2. Five of the adults were also fitted with radio- 
transmitters. Thirty fall chinook were collected while boat electro- 
fishing at the mouth of the Umatilla River. Fifteen of those collect- 
ed were captured between October 14 and October 18, after flows 
had reached 150 cfs. No salmon were captured at the weir or at 
Three Mile Dam until flows reached 150 cfs. One radiotagged 
salmon migrated to the dam at flows of 245 cfs. Only one marked 
jack salmon was recovered at Three Mile Dam. 


42784 (DOE/BP/39641—3) Effects of the operation of 
Kerr and Hungry Horse dams on the kokanee fishery in the 
Flathead River system. Final research 1979-1985, 
Clancy, P.; Fraley, J. (Montana t. of Fish, Wildlife and 

Parks, (USA)). Jul 1986. ae AI79- 
83BP39641. . NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number D 13930. 

This study was undertaken to assess the effects of the oper- 
ation of Hungry Horse Dam on the kokanee fishery in the Flathead 
River system. Studies concerning operation of the dam on the Flat- 
head River aquatic biota began in 1979 and continued to 1982 
under Bureau of Reclamation funding. These studies resulted in 
flow recommendations for the aquatic biota in the main stem Flat- 
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head River, below the influence of Hungry Horse Dam on the 
South Fork. Studies concerned specifically with kokanee salmon 
have continued under Bonneville Power Administration funding 
since 1982. This completion report covers the entire study period 
(September 1979 to June 1985). Major results of this study were: (1) 
development and refinement of methods to assess hydropower im- 
pacts on spawning and incubation success of kokanee; (2) develop- 
ment of a model to predict kokanee year class strength from Flat- 
head River flows; and (3) implementation of flows favorable for 
successful kokanee reproduction. A monitoring program has been 
developed which will assess the recovery of the kokanee popula- 
tion as it proceeds, and to recommend management strategies to 
maintain management goals for the kokanee fishery in the river 
system. 


42785 (DOE/OR/21416—T1) Outmigration of land- 
locked Atlantic salmon (Salmo salar) smolts and effectiveness 
of an angled trash rack/fish structure at a small scale 
hydroelectric facility. Nettles, D.C.; Gloss, S.P. (Cornell 
Univ., Ithaca, NY (USA). t. of Natural Resources). 
1985. "Contract AI05-840R21416. 19p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012890. 

Modes of downstream passage (penstock, spillway, diversion 
chute) by Atlantic salmon (Salmo salar) smolts were monitored 
using radio telemetry to assess the effectiveness of an angled trash 
rack/fish bypass structure at a small hydroelectric dam on the 
Boquet River, New York. Telemetry of 170 Atlantic salmon smolts 
and visual observations of stocked smolts were used to determine 
aspects of Atlantic salmon outmigration behavior. Smolts initiated 
mass migrations after river temperatures reached or exceeded 10°C. 
Many radio-tagged smolts interrupted movements upon reaching 
ponded waters and/or the dam. River flow did not (P > .05) affect 
the frequency of migratory movements, passages, or rate of move- 
ment. Migrations were of approximately 30 days duration. Passages 
at the dam occurred primarily at night (61%) with diurnal passages 
(17%) and crepuscular passages (17%) of ae 
Timing of 5% of the passages was undetermined. All passages 
which occurred when angled trash racks were in place were 
Se Six (6) passages occurred 
when trash racks perpendicular to the penstock were in place: 3 of 
these were penstock passages. The angled trash rack and bypass 
structure served to reduce entrainment. 
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REFER ALSO TO CITATION(S) 3992, 3994, 3995, 3996, 3997, 4003, 4006, 
4008, 4019, 4502, 4503, 5026, 5098, 5103, 5123, 5133, 5136, 5141, 5149, 5625 


42786 Cee Advantages of the gas- 
microbiological studies. 


exchange approach to culken dimen 
report 1983-1985. Hannan, P.J.; Jones, D.S. (Naval Research 
Lab., W: DC (USA)). 3 Apr 1986. 43p. (NRL- 
MR—5744). S, PC A03/MF AOl1. 

Studies of the effects of various chemical or physical stimuli 
on the growth rates of microorganisms generally involve some 
measure of biomass. In the case of algae, one might measure the 
cell number, the chlorophyll concentration, the fluorescence, or the 
wet weight of the culture as a function of time. Each such measure- 
ment requires a sampling of the culture which could be a disturbing 
factor in the system being measured. Another disadvantage of these 
traditional measurements is that the times required for significant 
change to take place in the culture might be hours or days; further- 
more, growth rate measurements calculated from the data must be 
based on the assumption that during the time between measure- 
ments the growth rate was constant. This report describes another 
approach to the problem. It consists simply of monitoring the Oz or 
CO, concentration of an air stream passing through the system (the 
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gas exchange method), and it has several distinct advantages: 1) 
there is no need to take samples of the culture, 2) each measure- 
ment is a rate measurement and indicates the performance of the 
culture at that very moment, and 3) transitory changes in growi4 
rates are readily detected. Examples are given of studies made pre- 
viously with this method at NRL. Also the possible value of these 
methods in a study of the corrosion susceptibility of alloys is de- 
scribed. 


42787 (AD-A—167670/9/XAB) Modeling and DLTS 
analysis of irradiated III-V multijunction solar cells. Final 
report, November 1984-October 1985. Li, S.S. (Florida 
Univ., Gainesville (USA). Dept. of Electrical Engineering). 
Feb 1986. 88p. NTIS, PC A0S/MF AO1. 

The objective was to develop a simple theoretical model 
based on Wilson’s model to calculate the displacement damages in- 
troduced by either protron or electron irradiation in AlGaAs, 
GaAs, InGaAs and Ge. These calculations would then be applied 
to obtain an optimized triple-junction solar-cell structure using 
these materials with a specified end of life conversion efficiency. 
Empirical formulae and theoretical expressions were derived for 
calculating the displacement cross section, penetration depth, path 
length, total number of defects formed by an incident electron or 
protron, and the fractional loss of electron-hole pairs due to recom- 
bination loss. Formulae to calculate the degradation of short-circuit 
current under different electron and proton fluences and energies in 
AlGaAs, GaAs, InGaAs, Ge single junction solar cells and the 
triple junction cells formed from these materials were developed. 
The results of our calculations indicate that the degradation rate in 
each cell varies greatly, and depends critically not only the energy, 
fluence, and the direction of the incident electrons and protons but 
also on the thickness of each cell in the triple-junction cells. Major 
difficulties encountered in performing the theoretical calculations 
using the model developed in this report included may unknown 
parameters and the lack of experimental data on electron and 
proton damages in the AlGaAs and InGaAs solar cells for compari- 
son with theoretical calculations. These uncertainties can be re- 
moved once the actual cell structures for the proposed triple-junc- 
tion cells are fabricated and measurements of radiation damage are 
made in these cells. 


42788 (AD-A—167757/4/XAB) Vertical-junction solar 
cells. Final report. (Solarex Corp., Gaithersburg, MD 
oie ee Div.). 20 Dec 1985. 64p. NTIS, PC A04/ 


Pil iahiceiiiteeantedtiliteaaiialtiainitituanlaiaiiteien, 
ceptable coversliding technology for vertical-junction solar cells. 
The technical program was divided into the following sub-tasks: 
1.0. to fabricate 80 vertical junction cells of most recent configura- 
tion for evaluation as individual samples and for test-module assem- 
bly. 2.1. to develop a satisfactory method for coversliding VJ. cells 
to withstand deep thermal cycle in space. 2.2. to establish welding 
parameters for V.J. cells and evaluate their weldability. 3.0. Using 
techniques from 2.1 and 2.2 four modules (4 cell each) to be fabri- 
cated and thermal cycled in dry nitrogen (115 c to +125 c 25 
cycles) and thermal vacuum tested at 135 c. 4.0. based on results of 
tasks 2 and 3, two six cell modules to be designed: 1 soldered, 1 
welded, and design to be discussed with COTR prior to finalization 

5.0. final design to be fabricated subjected to a thermal vacuum 
+135 c, thermal cycled -115 c to + 125 c, and characterized 
I-V measurements and delivered to NRL for testing and evalua- 


42789 (ANL/CNSV-TM—176) Energy from biomass: 
building on a em (USA). Me base. Proceedings. (Ar; e 
(USA)). Mar 1986. Contract W-31-109- 


National Lab., 
ENG-38. 1 CONE. 8509111—). NTIS, PC A07/MF 
AO0l; 1; GPO . File Number DE86012757. 


From Southwest industrial biomass conference; Phoenix, 


focused on the southwestern United States. The meeting was aimed 
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at furthering the expansion of the biomass energy industry by en- 
hancing the communication of results, capabilities, and needs 
among researchers, producers of biomass, and users of biomass 
energy. The papers are grouped under the following subject head- 
ings: Potential of Biomass Energy in the Southwest, Economics of 
Fuel Cycles and Supply, Conversion Systems, and Case Studies. 


42790 SS ae eee 
of different hydrogen sites in amorphous hydrogenated silicon. 
Lamotte, B.; Chenevas-Paule, A. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). Jul 1985. 3p. (CONF- 
8507116—1). NTIS - Sales Only), PC Ai A01. File 
Number DE86750733. 

From 3. international conference on the structure of non- 
crystalline materials; Grenoble, France (8 Jul 1985). 

Amorphous silicon must be hydrogenated 
gling bonds, thus allowing doping 
er, hydrogenated amorphous silicon (a Si:H) contains typically 15% 
H per Si, i.e. which is more concentrated in hydrogen by two 
orders of magnitude than necessary to cure the defects. The role 
played by hydrogen in the structure of a Si:H is studied. High reso- 
lution NMR of protons with Magic Angle Spinning (HR NMR- 
MAS) of the sample. Three kinds of different states of the protons 
are resolved spectroscopically. The clustered protons correspond- 
ing to the broad line in the usual proton NMR spectra diluted pro- 
tons in the amorphous structure and Hz molecules contained in mi- 
crovoids, which both contribute to the narrow line in the usual 
NMR spectra. 


Okos, MLR.; Wankat, P.C. (Purdue Univ., Lafayette, IN 
(USA)). Jul 1986. Coubeast FG02-85CE40772. 66p. NTIS, 
PC A04/MF AO01. File Number DE86013954. 

The objective of this project is to perform fundamental, en- 
gineering design and operational studies in the area of food process- 
ing waste fermentation. This objective will be sought by perform- 
ing studies to evaluate the fermentation kinetics and nutritional re- 
quirement of immobilized cells, to examine different packing mate- 
rials and energy efficient ethanol separation concentration and re- 
covery methods, and to design and build a pilot plant reactor unit. 
These data will be used to develop process design models to aid in 
designing energy efficient and cost effective processes for conver- 
don af lood dbisumiiae alias Sac daitie. Salen: Die. eialten 
progress has been made on the literature review, and the laboratory 
reactor separator studies. The pilot plant construction has been de- 
layed due to problems in equipment procurement. Process design 
model development is on schedule. 78 refs., 4 figs., 6 tabs. 


vesicles. Final 

30, 1986. Fendler, J.H. (Clarkson Univ., 

Potsdam, NY (USA)). 1986. Contract AC02-82ER12047. 

LL oa A02/MF A01; GPO Dep. File Number 

This final technical report of “Photochemical Solar Energy 

Conversion in Surfactant Vesicles” lists the personnel, journal pub- 
for the period January 1, 1982-June 30, 1986. 


42793 (DOE/OR/21390—10) Great Lakes Regional Bio- 
mass Energy Program. Quarterly report, September 1-Novem- 
ae ee Bancroft, D. (Council of Great Lakes Gover- 

Inc., Madison, WI (USA)). May 1986. Contract FG05- 
830R21390. . NTIS, PC A03/MF AO01; 1; GPO Dep. 
File Number D 13121. 

This is the first quarterly report of the third year of oper- 
ation of the Great Lakes Regional Biomass Energy Program. The 
program was initiated in 1983 with a grant to the Council of Great 
Lakes Governors from the Biofuels and Municipal Waste Technol- 
ogy Division of the US Department of Energy. stressing near-term 
biomass feedstock production techniques and conversion processes, 
the objective of the program is to increase the use of biomass 
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energy by the public and private sectors in the seven state Great 
Lakes region. states that are in the Great Lakes region include: Illi- 
ten an nannies 
Great Lakes Regional Biomass Energy Program is divided into 
separate operational programs. The first is the State Grant 
which provides resources to the seven state energy of- 
the region to Se On ene ee 
anh gevenneeey aon Sa re 

Grant Program. The second, the Subcontractor Program, 
subcontracts to private organizations to ad- 


Sera cal as ioe, 


42794 (OE/OR/21390—11) Great Lakes Regional Bio- 
mass Energy Quarterly report, December 1, 1985- 
February 28, 1986. Bancroft, D. (Council of Great Lakes 
Governors, Inc., Madison, WI (USA)). Jun 1986. Contract 
FG05-830R21390. 59p. NTIS, PC A04/MF A0l1; GPO 
Dep. File Number DE86013106. 

This is the second quarterly report of the third year of oper- 
ation of the Great Lakes Regional Biomass Energy Program. The 
program was initiated in 1983 with a grant to the Council of Great 
Lakes Governors from the Biofuels and Municipal Waste Technol- 
ogy Division of the US Department of Energy. Stressing near-term 

biomass feedstock production techniques and conversion processes, 
the jective of the program io to inooeee the woe of lous by 


activities and interagency programs are emphasized in 
aa tetias Waites aes ceeds te Maaiooet Steen. 
involves the letting of subcontracts to private organizations to ad- 
dress regional biomass issues and needs. The third is the In-House 
Technology Transfer Program in which Council staff develop bio- 
mass energy publications and reports. 


42795 (DOE/OR/21390—12) Great Lakes Regional Bio- 
mass Energy Program. Quarterly March 1-May 31, 
1986. Bancroft, (Council of Great Lakes Governors, 
Inc., WI (USA)). Jul 1986. Contract FG05- 
830R21390. 39p. NTIS, PC A03/MF A01; GPO Dep. File 
Number D 13107 
This is the third quarterly report of the third year of oper- 
ation of the Great Lakes Regional Biomass Energy Program. The 
program was initiated in 1983 with a grant to the Council of Great 
Lakes Governors from the Biofuels and Municipal Waste Technol- 
ogy Division of the US Department of Energy. Stressing near-term 
feedstock production techniques and conversion processes, 
the objective of the program is to increase the use of biomass 
energy by the public and private sectors in the seven state Great 
Lakes region. States that are in the Great Lakes region include: Illi- 
ee ae ee 


conditions was approximately 85% after three years the average 
plant had grown only to 6 to 8 feet in height. During the same 
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douglas fir had reached only 2 to 3 feet in height. Over all, 

lars showed a remarkable potential to take advantages of 
upland habitat and produce a significant amount of wood. 
system recommendations of the nursery need further refine- 
ments. Specifically, wider spacing is called for the allow each tree a 
area from which to complete for available moisture. The 


(N—86-24507, pp vp) Modeling and analysis of 
poe solar cells, Ho, F.D. Jan 1986. NTIS, PC A99/MF 
E04. (NASA-CR—178709; CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
aaa AL, USA (2 Aug 1985). 

A brief review is given of the present status of the develop- 
ment of cascade solar cells. It is known that photovoltaic efficien- 
cies can be improved through this development. The designs and 
calculations of the multijunction cells, however, are quite compli- 
cated. The main goal is to find a method which is a 
between accuracy and simplicity for modeling a cascade solar cell. 
Three approaches are presently under way, among them (1) equiva- 
lent circuit approach, (2) numerical approach, and (3) analytical ap- 
proach. Here, the first and the second approaches are discussed. 
The equivalent circuit approach using SPICE (Simulation Program, 
Integrated Circuit Emphasis) to the cascade cells and the cascade- 
cell array is highlighted. The methods of extracting parameters for 


42798 (N—86-24507, pp vp) Reliability models 

ble to space telescope solar array assembly system. Patil, S.A. 
Jan 1986. NTIS, PC A99/MF E04. (NASA-CR—178709; 
CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, AL, USA (2 Aug 1985). 

A complex system may consist of a number of subsystems 
with several components in series, parallel, or combination of both 
series and parallel. In order to predict how well the system will 
perform, it is necessary to know the reliabilities of the subsystems 
and the reliability of the whole system. The objective of the present 
study is to develop mathematical models of the reliability which are 
applicable to complex systems. The models are determined by as- 
suming k failures out of n components in a subsystem. By taking k 
= 1 and k = n, these models reduce to parallel and series models; 
hence, the models can be specialized to parallel, series combination 
systems. The models are developed by assuming the failure rates of 
the components as functions of time and as such, can be applied to 
processes with or without aging effects. The reliability models are 
further specialized to Space Telescope Solar Arrray (STSA) 
System. The STSA consists of 20 identical solar panel assemblies 
(SPA's). The reliabilities of the SPA’s are determined by the relia- 
bilities of solar cell strings, interconnects, and diodes. The estimates 
of the reliability of the system for one to five years are calculated 
by using the reliability estimates of solar cells and interconnecis 
given n ESA documents. Aging effects in relation to breaks in in- 
terconnects are discussed. 


a Expanded New he oe 
moody biomass species tral 

technical report. Deardorff, ~e ip ogee aba 
International, Las Cruces, NM (USA)). Jun 1986. 126p. 
NTIS, PC 'AQ7/MF A A01l - NMERDI Univ. of New 
Mexico, 457 W: m SE, Albuquerque NM 87108. File 
Number DE86901553. 

A consortium comprising three private firms and New 
Mexico State University have undertaken a long-term program of 
species screening and selection to develop germplasm and planta- 
tion guidelines for eventual commercial production of short-rota- 
tion woody crops in New Mexico. The work is being carried out 
under a contract with New Mexico Research and Development In- 
stitute. The project has just completed its first year of operation 
with the establishment of research plantings at Las Cruces, Los 
Lunas and Engle, New Mexico. A complementary project spon- 
sored by the Department of Energy - Oak Ridge National Labora- 
tory has made it possible to expand the number of species and sites 
under investigation. Demonstration plantings were also completed 
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during this period of reporting. During this initial phase, 26 native 
and exotic tree and shrub species are being screened and selected 
for adaptation to various climatic and ecological sites in New 
Mexico. The degree of rigor of the randomized block design varies 
among the species depending on the available information on the 
suitability of each species/provenance for each ecological zone. 
Data collection immediately post planting and again 3-months post 
planting are summarized and discussed. 30 refs., 20 figs., 25 tabs. 


42600 oo be? 117) Reflectivity of silicon im- 
planted with PF; and complexes. Jellison, G.E. Jr.; 

Modine, F.A.; Wheeler, R.B.; Westbrook, R.D.; Wood, 
R.F. (Oak Ridge National Lab., TN). a 1985. NTIS, PC 
A13/MF AO1. File Number DE850087 

In Solid State Division progress aon for period ending 
September 30, 1984. 

In order to assist in the characterization of the differences in 
the laser annealing of silicon implanted with BF; and PFs, reflectiv- 
ity spectra of two implanted wafers were taken and are shown, 
with the reflectivity of c-Si for comparison. As can be seen, the re- 
flectivity from the material implanted with PF; is nearly the same 
as c-Si, particularly at photon energies below ~ 3 eV. On the other 
hand, the reflectivity of the BFs-implanted sample is considerably 
different from that of both crystalline and PF;-implanted Si; the re- 
flectivity at low energies is higher than that for c-Si and the PF;- 
implanted sample, and the two peaks are much lower in reflectivity 
and are moved to lower energies. Apparently, the BFs3-implanted 
sample is more heavily damaged than the PF;-implanted sample, a 
surprising result in that mass-analyzed P implantation will amor- 
phize the front surface region, while B implantation will not. 


42801 (ORNL—6128, pp 121) Simulation of antireflec- 
tion coatings for solar cells. Jellison, G.E. Jr. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A computer code has been written to calculate the effect of 
antireflection (AR) coatings on solar cell performance. In this cal- 
culation, the internal quantum efficiency for a p-n junction solar 
cell is determined, using the emitter surface recombination velocity 
(S/sub e/) and the base diffusion length (L/sub b/) to simulate dif- 
ferent quality cells. Two different solar cells are used: cell 1 has 
good integrated quantum efficiency with S/sub e/ = 5 x 10* cm/s 
and L/sub b/ = 600 pm, while cell 2 has a poor Ir and UV re- 

simulated by reducing L/sub b/ to 50 pm and by increasing 
S/sub e/ to 1 x 107 cm/s. 


42802 (ORNL—6128, pp 127-128) Compatibility of sur- 
face texturization and beam of solar cells. Young, 
R.T.; Westbrook, R.D.; Wood, R.F. Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
ge 30, 1984. 

The use of beam processing, especially pulsed-laser anneal- 
ing, for junction formation in silicon with texturized surfaces was 
thought by many to be impossible, because the rapid melting and 
solidification of the surface cause a rounding of the pyramids, 
uneven junction formation, and even punch-through of the junction 
in some areas. Early work by Spire Corporation with e-beam an- 
nealing seemed to indicate tha extensive rounding of the pyramids 
was unavoidable when melting occurred. More recently, early at- 
tempts at excimer laser annealing of ion-implanted texturized sur- 
faces gave disappointing results. Nevertheless, the recent success of 
Spire in obtaining 18% AM1 solar cells on texturized surfaces con- 
vinced the authors that they should make a more careful study of 
the compatibility of texturization and beam processing. They report 
here on the present status of this study. 


42803 ae RD 128) Surface texturization of 
silicon wafers. W. ; Wood, R.F. (Oak Ridge 
National Lab., TN). Ma Mar 1985. NTIS, PC A13/MF AOl1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 
One method of reducing reflection losses from the surface of 


a solar cell is the selective etching or texturization of the front sur- 
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face before formation of the p-n junction. The etching process re- 
sults in a surface consisting of micron-sized polyhedra. The authors 
have found two acceptable texture etches, the choice depending 
upon the desired size of the tetrahedra. A commercial product, 
Transene solar cell etch 100, is a hydrazine-based etch and works 
well for obtaining relatively large pyramids Pa 25-30- 
OS ee and 
must be handled accordingly. The etching process takes place at or 
near boiling temperature (~ 115°C) in a reflux apparatus under a 
chemical hood. Etching time is 5-15 min. The other etch is based 
on KOH, and several formulations appear to be satisfactory. These 
etches produce pyramids of 5-10-ym base lengths at 80-100°C, re- 
quire 30-60 min, and though slower are less hazardous than the hy- 
drazine etches. The authors have built and/or purchased suitable 
equipment for processing quantities of various sized samples. 


42804 (PNL-SA—13931) Deactivation of catalysts in bio- 

mass gasification. Brown, M.D.; ee enn Baker, E.G. 
(Pacific Northwest Labs., Richland, A (USA)). Apr 1986. 
Contract AC06-76RL01830. a 26—3). 
NTIS, PC A02/MF AOI; or De File Number 
DE86013594. 

From National meeting of the American Institute of Chemi- 
oo ages ee re 

Current research in the gasification of biomass materials in- 
cludes production of a methanol synthesis gas catalytically. The 
function of the catalyst is to promote the decomposition of the 
methane, higher gaseous hydrocarbons, and tars and oils. Previous 
experiments have indicated early deactivation of catalysts due pri- 
marily to carbon deposition. This paper discusses efforts to model 
the heat and mass transfer within porous catalyst pellets during sec- 
ondary gas phase gasification reactions. Experimental data for both 
fixed and fluid bed biomass gasifiers are presented which support 
the conclusions drawn above. 8 refs., 6 figs., 1 tab. 


42805 (SAND—86-8178-Vol.3-App.) Solar fuels and 
chemicals system design study (ammonia/nitric acid produc- 
Oe ee ee eee eae 
Wheeler Solar Development i Livingston, NJ (USA)). 
Mar 1986. Contract AC04-76DRO00789. 183p. NTIS, PC 
A09/MF A01; 2; GPO Dep. File Number DE86013934. 


42806 (SERI/PR—212-2877) Solid State Photovoltaic 
Research Branch annual report, FY 1985. (Solar Energy Re- 
search Inst., Golden, CO (USA)). May 1986. Contract 
AC02-83CH10093. 214p. NTIS, PC A10/MF AOl; 1; GPO 
Dep. File Number DE86010708. 

This report summarizes the progress of the Solid State Pho- 
tovoltaics Research Branch of the Solar Energy Research Institute 
from 1 October 1984 through 30 September 1985. The five techni- 
cal sections of the report cover these main areas of SERI’s in-house 
research: Semiconductor Crystal Growth, Amorphous Silicon Re- 
search, Polycrystalline Thin Films, III-V High-Efficiency Photo- 
voltaic Cells, and Solid State Theory. The task in each section was 
to explain the purpose and major accomplishments of the work in 
the context of the US Department of Energy’s Photovoltaic Re- 
search Program plans. Lists of current, relevant publications are 
also included. 


42807 (SAND—86-8178-Vol.1-Exec.Summ.) Solar Fuels 


report. (F elopment , Living 
ston, NJ (USA)). Mar 1986. Contract AC04-7 1)RO0789. 
4lp. (FWC/FWDC/TR—86/5-Vol.1-Ecec.Summ.; TPD— 
86-10-Vol.1-Exec.Summ.). NTIS, PC A03/MF AO0l; 1; 
GPO Dep. File Number DE86013933. 

This report describes the conceptual design of a complete 
solar central receiver ammonia and nitric acid production facility 
which collects solar energy to provide the heat for the steam re- 
forming of methane used to produce the chemicals. Ammonia and 
nitric acid are consumed in enormous quantities throughout the 
United States and the world, primarily for the manufacture of fer- 
tilizers, fibers, plastics, and explosives. The study covered in this 
report included the design of many innovative and advanced solar 
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components and their interface with a conventional ammonia and 
nitric acid production plant. Both the technical and economic issues 
of the concept are discussed in detail. 


42608 Status and assessment of photovoltaic silicon rib- 
bons. sees oon Briglio, A. Jr. let Propulsion ae 
Pasadena, CA). E nergy cae (Washington, D.C.); 13 
414-427(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 

tion he yen DC, USA (17 Mar 19 

The S DOE silicon: et oenede Ee aeeiieee program 
is comprised of research and aa socal development elements 
ranging from silicon material preparation processes through module 
reliability engineering. The development of silicon sheet technology 
is the single most critical and enabling element of that program. 
The background of the program is presented. In reviewing current 
status, Ingot growth and wafering are discussed. Components of 
that discussion include: Czochralski growth, the Heat Exchange 
Method, and the Ubiquitous Crystallization Process. In a discussion 
of ribbon technologies, Edge-defined Film-Fed Growth, Dendritic 
Web Ribbon, Low-Angle Silicon Sheet, Edge-Stabilized Ribbon, 
Ribbon-to-Ribbon, and Horizontal Ed, Pulling are 
treated. An assessment of the industry as a whole is presented, and 
future plans for the DOE program are outlined. 19 references, 1 


figure, 1 table. 


42809 Status and assessment of photovoltaic wane ec 
tors. Arvizu, D.E. (Sandia National Labs., a 

. Energy Technology (Washington, D.C.); 28. 
44 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion er oe: bra my — USA (17 Mar 1986). 

Much progress has been made in concentrator technology. 
Today's concentrator systems are the most efficient of any photo- 
voltaic approach because high efficiency cells can be used. Cell re- 
search progress continues at an impressive rate and concentrator 
cells currently hold record efficiencies in silicon, GaAs, and multi- 
junction technologies. Module research is aimed at improving 
present designs and developing advanced module designs that use 
very high efficiency devices. Array development is directed at opti- 
mizing current tracking structures and incorporating new advances 
in electronics for tracking and control. System reliability issues are 
being given high priority and an aggressive concentrator reliability 
program has recently been implemented. Finally, in economic anal- 
yses of present and future photovoltaic technologies, concentrator 
systems not only offer a present day competitive photovoltaic alter- 
native, but also appear to be able to provide the quickest and surest 
path to a long-range cost-effective photovoltaic option. 


42810 Status and assessment of photovoltaic thin films. 
Stone, J.L. (Solar Pe Renerch Institute, Golden, CO). 
Energy Technology e hington, D.C.); 13: 443-448(Mar 
1986) (CONF-86030 

From 13. ae el technology conference and exposi- 
tion (ET '86); Washington, DC, USA Ay Mar mw 

The level of interest in thin film research and development 
has increased at a rapid rate over the last few years. Considerable 
progress in the research lab has been very quickly translated into 
commercial products of near term markets, primarily for consumer 
products and small power applications. The latest research results 
as well as commercial products utilizing thin films are presented. 
Amorphous silicon research is discussed, along with polycrystalline 
thin film research and high efficiency concepts. 1 table. 


42611 Development of woody cultural systems for Flori- 
da. Rockwood, D.L. (Univ. of Florida, Gainesville, FL). pp 
85-94 of Biomass energy development. Smith, W.H. New 
York, oe —— Press (1986). (CONF-850307—). 
Southern biomass energy research conference; 
Geinewville, FL, USA (12 Mar 1985). 
Eucalyptus grandis, slash pine, and sand pine have consider- 
able promise a silvicultural biomass farming. Eucalyptus amplifo- 
lia, Liquidambar styraciflua, Platanus occidentalis, and Sapium sebi- 
ferum are additional species having potential for northern Florida. 
Currently selected E. grandis clones vary considerably in height 
and: cold tolerance; only five are recommended for further testing. 
Winter harvests are preferred for E. grandis as summer harvests 
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result in greatly decreased coppice productivity. Coppicing of other 
species harvested during the winter is good. Fifth-year responses of 
sand and slash pines to site amendments are similar to those at three 
years. Research on further development of cultural systems is con- 


42812 Genetic improvement of “eucalyptus grandis” for 
biomass production in Florida, Reddy, K.V.; Comer, C.W.; 
Meskiman, G.F.; Rockwood, D.L. (Univ. of Florida, 
Gainesville, FL). pp 103-110 of Biomass energy devel 
ment. Smith, W.H. New York, NY; Plenum Press (1986). 
(CONF-850307—). 

From 3. Southern biomass energy research conference; 
Gainesville, FL, USA (12 Mar 1985). 

Eucalyptus grandis is a promising species for biomass pro- 
duction in southern Florida. A genetic base population (GPOP77) 
composed of 529 progenies, representing four generations of selec- 
tion, planted in July, 1977, at a density of 1,916 trees ha~* was par- 
tially harvested in August, 1978. Regrowth through December, 
1983, was evaluated to assess genetic improvement potential for 
coppice productivity. Four generations of selection have produced 
impressive genetic gains. Fourth generation families had the best 
frost resilience and coppice quality. Genetic gains that could be 
achieved through different selection strategies increased by more 
than 100% for combined selection of three trees per family of the 
top 100 families. Similar gains were predicted through clonal prop- 
agation of selected families. High genetic variation exists in Euca- 
lyptus grandis and can be utilized for increasing woody biomass 
production in Florida. 


42813 Current- and lattice-matched tandem solar cell. 
Olson, J.M. (to Dept. of Energy). US Patent Application 6- 
790,600. 21 Oct 1985. 24p. Contract AC02-83CH10093. 
DE86013757 NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86013757. 

A multijunction (cascade) tandem photovoltaic solar cell 
device is fabricated of a Ga/sub x/In/sub 1-x/P (0.505 equal to or 
less than x equal to or less than 0.515) top cell semiconductor lat- 
tice-matched to a GaAs bottom cell semiconductor at a low resist- 
ance heterojunction, preferably a p*/n* heterojunction between the 
cells. The top and bottom cells are both lattice-matched and cur- 
rent-matched for high efficiency solar radiation conversion to elec- 
trical energy. 


42814 Energy conversion y, L.M. 
Dept. of Energy). US Patent Applcaion ieee 16 
ont 14p. Contract AC02-83CH10093. DE86013764 NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86013764. 
The energy conversion system includes a photo-voltaic array 
for receiving solar radiation and converting such radiation to elec- 
trical energy. The photo-voltaic array is mounted on a stretched 
membrane that is held by a frame. Tracking means for orienting the 
photo-voltaic array in predetermined positions that provide optimal 
exposure to solar radiation cooperate with the frame. An enclosure 
formed of a radiation transmissible material includes an inside con- 
tainment space that accommodates the photo-voltaic array on the 
stretched membrane, the frame and the tracking means, and forms a 
protective shield for all such components. The enclosure is prefer- 
ably formed of a flexible inflatable material and maintains its pre- 
ferred form, such as a dome, under the influence of a low air pres- 
sure furnished to the dome. Under this arrangement the energy 
conversion system is streamlined for minimizing wind resistance, 
sufficiently weathproof for providing protection against weather 
hazards such as hail, capable of using diffused light, lightweight for 
low-cost construction and operational with a minimal power draw. 


42815 Process for producing 
tors. Noufi, R.; Chen, Y.W. ae 


on, 
Dept. of Ener Ph 
Patent ae 6-728,977. a e198. 15 


ACO02-8 10093 DE86013709 S, PC Al AOI: 
1; GPO Dep. File Number DE86013709. 

A process for producing chalcogenide semiconductor materi- 
al is disclosed. The process includes forming a base metal layer and 
then contacting this layer with a solution having a low pH and 
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containing ions from at least one chalcogen to chalcogenize the 
layer and form the chalcogenide semiconductor material. 


42816 Thermochemical gasification of high-moisture bio- 
mass feedstocks. Butner, R.S.; Sealock, L.J. Jr.; Elliott, D.C. 
(Pacific Northwest Lab., Richland, WA). pp 9. a ee of 
Alternative Energy in the Midwest: Researc applica- 
tions. Lake Bluff, IL; Conference and Publication Savbu, 
Inc. (1985). (CONF-850240—). 
From Alternative energy in the Midwest: research and appli- 
; Schaumburg, IL, USA (21 Feb 1985). 

e American Midwest is one of the most productive agri- 
cultural regions in the world. The farmlands of the region are in 
essence a giant network of solar collectors, effectively converting 
the incident solar radiation to food energy in the form of grains, 
livestock feed, and other crops. The conversion of the sun’s power 
to food requires a considerable input of energy in the form of liquid 
fuels, electricity, natural gas, and chemicals. While the bulk of this 
energy input is currently derived either directly or indirectly from 
fossil fuels, there is considerable potential for deriving a significant 
portion of this energy from biomass in the form of crop residues 
and animal wastes. A research program being conducted at Pacific 
Northwest Laboratory (PNL) under a sponsorship of the United 
States Deptartment of Energy is investigating a novel process for 
extracting energy from high-moisture biomass feedstocks which 
have generally been ignored as potential energy sources via ther- 
mochemical conversion. 


42817 Manganese in photosynthetic oxygen evolution: An 
edge and EXAFS study. Yachandra, V.K.; a 
McDermott, A.; Britt, R.D.; Dexheimer, s. L.; Saver, K.; 
Klein, M.P. (Lab. of Chemical Biodynamics, Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA 94720). pp 
52 of Proceedings of the 12th annual users group meeting of 
the Stanford Synchrotron Radiation Laboratory. Stanford, 
CA; Stanford Synchrotron Radiation Labuaiery (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

authors edge studies have previously shown that the Mn 

edges in photosynthetic samples in the S; and S, states fall into the 
range for Mn III and Mn IV complexes, and that the K-edge 
energy increases appreciably on advancing S; to S:. This was the 
first evidence that manganese is directly involved in the storage of 
oxidizing equivalents. More recently, they have extended this result 
with better quality data from both spinach and a thermophilic cyan- 
obacterium. The newer results show an interesting structure to the 
edges, including a 1s to 3d transition. The EXAFS results for spin- 
ach membranes show that the salient features of the Mn structure 
are the same in the S; and S, states. These features are a Mn neigh- 
bor at ~2.7 A and O or N neighbors at ~1.75 A and ~2.0 A. The 
EXAFS spectrum of the S; state of the thermophilic blue green 
algae are strikingly similar to that of spinach. 


42818 The state of manganese and iron in the photosyn- 
thetic apparatus. Yachandra, V.K.; Guiles, R.D.; McDer- 
— A.; Britt, R.D.; Dexheimer, S.L.; Saver, K.; Klein, 
P. (Lab. of Chemical Biodynamics, Lawrence Berkeley 
Lab. Univ. . ae meer pn CA 94720). pp eo Ba 
Proceedings of the annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
mnnetingy Seated C4 CA, USA (24 Oct 1985). 
process of photosynthesis in green plants may be consid- 
ered as a photoinduced, chlorophyll-mediated transfer of electrons 
from water to CO; resulting in the formation of carbohydrates and 
O,. Strong oxidants produced by photosystem II (PS II) remove 
electrons from the O2 evolving complex that results in water oxida- 
tion, while photosystem I (PSI) produces powerful reductants that 
donate electrons through a series of membrane bound proteins, one 
of which has been identified as an iron-sulfur protein containing at 
lease two Fe-S clusters, to soluble ferredoxin and NADP, which 
are ultimately responsible for CO: reduction. The primary focus is 
on 1) the Mn containing O2 evolving complex (Mn-OEC) and 2) 
the Fe-S centers which are on the acceptor side of photosystem I. 
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42819 (N—86-24010) Space Station Engineering and 
Technology Development. Proceedings of the Panel on Solar 
Research and Ti 

July 31, 1985. (National Research Council, W: 
(USA)). Oct 1985. 88p. (NASA-CR—176756; PB—8é6- 
140076; CONF-8507132—Summ.). NTIS, PC A05/MF A01. 

From Panel on solar thermodynamics research and technolo- 
gy development: station engineering and technology develop- 
ment; Cues OH, USA (31 Jul 1985). 

lar thermodynamics research and technology is reported. 

Conassate' on spremeaeiinn makina Gen acai aie 
regard to satisfying potential space station electric power genera- 
tion requirements are provided. The proceedings contain a brief 
synopsis of the presentations to the panel, including panel com- 
ments, and a summary of the panel’s observations. Selected presen- 
tation material is appended. Onboard maintainability and repair in 
space research and technology, solar thermodynamic research, pro- 
gram performance, onboard US based mission control, and 
technology development rad maps from 10 C to the growth station 
are addressed. 


42820 Solar power for Nasa’s space station. Weary, D.P. 
(NASA Lyndon B. Johnson Space Center, aggre TX). 
Energy Technology ( Wastiigtn | ney 
1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion — '86); > ae a DC, USA (17 Mar 1986). 
The key S tation considerations driving the power 


setem detagh seaneaend denies eae 
from these considerations, and finally the design options considered 
to meet these requirements are defined. The power system must 
generate electricity from solar energy. It must store electrical 
energy for use during solar-occulted periods, distribute it, control 
the system for effective and safe use of the power. The system must 
also be capable of accommodating emergencies and of supplying 
contingency power. Two basic were considered to gen- 
erate and store electricity. The first was the more traditional photo- 
voltaic approach using solar cells to generate theelectricity and 
electrochemical devices, either batteries or regenerative fuel cells, 
to store the power. The second approach examined was to use heat 
engines to convert solar energy into electricity (solar dynamics). In 
this approach, concentrated solar energy is used to heat a working 
fluid which in turn drives a turbine operating in either a closed 
Brayton or a Rankine cycle. Energy is stored as heat this 

using the large latent heat of fusion of metallic salts. Approaches 
considered for the primary power distribution system included 
high-voltage dc and high-voltage ac at a frequency of either 400 Hz 
or 20 kHz. These systems are described and some of the more im- 
portant trade-off issues and characteristics relative to the Space Sta- 
tion Program are defined. 


1407 Solar Thermal Power Systems 


REFER ALSO TO CITATION(S) 4047, 4049, 4061, 4495 


lock, L.J.; Mud; 

Griffin, E.A.; user, SG: leigh, BM: 

Weakley, S.A. Northwest Labs., 

(USA), Jul 1986. Contract AC04-76DR00789. 9 1. NTIS, 
A07/MF A0O1; 1; GPO Dep. File Number DE86014092. 


cations and solar thermal technologies. This report focuses on the 
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prospects for integrating solar thermal central receivers with fuels 
and chemicals processes. 


(SERI/TP—250-2969) Direct absorption receiver 
pn Gupta, B.P.; Bohn, M.S. (Solar Energy Research 
Inst., Golden, Co (USA)). Jul 1986. Contract AC02- 
83CH10093. 13p. (CONF-8606160—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010716. 

From 3. international workshop on solar thermal central re- 


age en Konstanz, F.R. Germany (23 Jun 1986). 
describes the results of materials and thermal 
evaluation ~ a flowing film liquid direct absorption receiver 
(DAR) concept. Results of preliminary analytical studies conducted 
to assess the requirements on the thermal and materials perform- 
ance and to assess the cost potential of such a receiver are also in- 
cluded. Experiments were conducted with concentrated solar flux 
at the Advanced Components Test Facility (ACTF) in Atlanta, 
Georgia. Data are presented that support analysis of the film stabili- 
ty at high and low flow rates, thermal efficiency, and heat transfer 
(between the salt and the absorber plate). Comparisons of the data 
with analytical predictions of thermal efficiency and heat transfer 
suggest a thermal efficiency of 80 to 90%,. depending on operating 
son caer thie teen tnacdic ‘eae ie che abe 
salt) of about 3000 W/m”°C were observed. No flow instabilities at 
high flow rates (Reynolds number up to 1200) were observed. 
However, a dry-out problem for flow rates below that was ob- 
served that may be due to imental artifacts. The materials 
used for this salt film and the back plate were analyzed to deter- 
mine corrosion and other effects that may occur in the presence of 
concentrated sunlight. Based on the analysis of all available infor- 
mation, the DAR concept was judged technically feasible. 


42623 World's largest solar electric power plant - 
MW. Roland, J.R.; Kearney, D.W.;. (Luz Engineerin: 
Corp., Westwood, CA). Energy Technology ( Washington 
D. C): 13: 449-452(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); ee DC, USA (17 Mar 1986). 

Solar Electric Generating System II (SEGSID is a 30 MWe 
parabolic trough solar thermal plant built at a cost of $94 million. It 
was developed for approximately $3100 per kilowatt of net capac- 
ity. It is anticipated that the cost of SEGS III and other future 
projects will be further reduced on an annual energy-produced 
basis through improved terms from vendors and through further 
manufacturing efficiencies and technological improvements. The 
time required to design, procure, manufacture and erect a typical 
plant is about 18 months, including start-up and placement in serv- 
ice. 


42624 Liquid cooled fiber thermal radiation receiver. 
Butler, B.L. (to t. of Energy). US Patent Application 6- 
718,059. 29 Mar 1985. 18p. Contract AC02-83CH10093. 
DE86013792 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013792. 

A radiation-to-thermal receiver apparatus for collecting radi- 
ation and converting it to thermal energy is disclosed. The inven- 
tion includes a fibrous mat material which captures radiation strik- 
ing the receiver. Captured radiation is removed from the fibrous 
mat material by a transparent fluid within which the material is 


42625 Long- performance and cost goals for solar 
thermal technology. Williams, T.A. New York, NY; Ameri- 
sis of M. Mechanical Engineers (1985). 7p. (CONF- 
From American Society of Mechanical Engineers winter 
ee (17 Nov 1985). 
describes long-term performance and cost goals 
PERE en for the solar thermal technology in support of the US 
Department of Energy's National Solar Thermal Technology Pro- 
gram. The goals are intended to aid in planning research activities 
needed to make solar thermal energy a technically and economical- 
ly attractive option. System and component goals were developed 
for both utility electric and industrial process heat applications. 
Solar thermal technology goals are intended to provide targets, 
which when met, would result in the widespread usage of solar 
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thermal technologies in the marketplace. System goals are energy 
price targets which must be met for solar thermal to be economi- 
cally viable in a given market. System goals of $0.05 kWh for elec- 
tric applications and $9/MBtu industrial process heat applications 
were developed. Component goals are performance and costs tar- 
gets for the primary elements of a solar thermal plant (concentra- 
tors, receivers, etc.). 
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ate ae Ocean thermal conver- 
sion sion (OTEQ) project bottom cable protection study: environ- 
mental characteristics and hazards analysis. Chern, C.; 
Tudor, W. (Naval Facilities Engineering Command, Wash- 


ington, DC (USA). Chesapeake Div.). Oct 1981. 215p. 
C ee -81(22)). Nis. PC Al0, 


Seafloor cable-protection criteria and technology as applied 
to the four proposed OTEC plant sites and cable routes at Hawaii, 
Puerto Rico, Guam and Florida were examined. Study of environ- 
mental characteristics for each site covered: (A) natural factors of 
location, tide and currents, wind and wave, bottom soil type and 
seafloor movement; and (B) man-made factors such as ship traffic, 
fishing activities, ocean mining, government regulations. These 
characteristics were studied to determine the hazards which are po- 
tential sources of damage to a cable system. Hazards include: chafe 
and corrosion, hydrodynamic forces due to wave and current 
action, mudslides, earthquakes, trawler and/or dredge action and 
ship anchors. An analysis of the history of submarine-cable failures 
was conducted. Included are the probabilities of damage related to 
water depth. Probabilities become minimal for all hazards in water 
depths of 1500 feet and more. Chafe and corrosion had the highest 
probability of causing damage to a seafloor cable compared to the 
other hazards. Because of the hazards present at all sites, cable 
burial is recommended as the best means of protection. 


42827 ee Ocean thermal coaver- 
sion (OTEC) project bottom cable study. 

and selection of eo techniques. (Naval Facilities 
neering Command, W m, DC (USA). 

oe oe Oct io 84p. (C /NAVFAC-FPO—1-81(20)). 


as ka ae 
given for the four proposed Ocean Thermal Energy Conversion 
(OTEC) plant sites and cable routes, together with seafloor scenar- 
ios and protection strategies for each site. Burial of the cable below 
the seafloor is the recommended and best method of protecting 
OTEC cables from the hazards existing at all sites, namely, chafe 
and corrosion, hydrodynamic forces, trawler/dredge, and ship 
anchor. For landslides and earthquakes the only feasible method of 
protection, although limited, is to provide slack, in the cable, i.e. 
lay extra length. Trenches for burying the cable are recommended 
to be constructed a) by blasting through hard bottom at Hawaii for 
the first nautical mile (n.m.) and at Puerto Rico for the first 0.9 
n.m; b)by a plowing machine at Hawaii for the next 0.5 n.m.; c) by 
a trenching machine at Guam for the first 0.55 n.m.; d) by a trench- 
ing /laying machine at Florida for 110 n.m.; and e) by a conven- 
tional floating dredge for 15 n.m. For the outshore segments of the 
cable routes it is recommenced to lay the cable on th seafloor be- 
cause bottom sediments are soft enough to permit the cable to bury 
itself. Except for the Florida route, a normal cable laying vessel is 
recommended for laying the cable from plant site to landfall and 
for performing the protection details which are temie concrete 
cover over the cable at Hawaii for 0.5 n.m. and split pipe and rock 
anchor at Puerto Rico for 012 n.m. 
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REFER ALSO TO CITATION(S) 4063, 4067, 4525, 4526 


42828 (DOE/R0/00641—T1) Active solar water heating 
eS Final (Public Utilities Administration, 
Anc (USA)). oy ~y 1984. Contract FG06- 
80R i ip. NTIS, PC A /MF AO0l; 1; GPO Dep. 
File Number DE860131 

The Municipality a as and the Western Building 
and Construction Trades Council are evaluating the feasibility of 
three different concepts in active solar water heaters. 


(ETSU-S—1142) Use of passive solar gains for the 
pre-heating of ventilation air. Baker, N.V. (Energy Technol- 
ogy ny Unit, Harwell (UK)). 1985. vp. British Library, 
Boston Spa, Wetherby, West Yorks . 

The principal of using passive solar heat gains to offset heat 
loss associated with ventilation is established. Current related work, 
airflow and heat transfer, parametric studies on a hypothetical 
building using a thermal simulation model and the influence of cli- 
mate are reviewed. Design guidelines, tools and studies are dis- 
cussed and recommendations are given. 


42830 (FRNC-TH—2149) Ti 


or residence heating. Amiensituru, A.M. 
66 (France)). 1983. 322p. (In French). 
Only), PC A14/MF AO01. File Number DE86750738. 
This document present a study of the thermal efficiency of a 
salt gradient solar pond. A simulation model of the behaviour of a 
ae eee 
been developed and used to assess the technical and economical 
feasibility of a heating system involving a solar pond. 


42831 (SERI/STR—253-2620B) Packaged residential 
active-solar space-conditioning system. Appendix B. CSI roof 
integrated air heating and domestic hot water eysiem, Final 

subcontract report. (Contemporary Systems, Inc., Walpole, 
NH (USA)). May 1986. Contract AC02-83CH10093. TTp. 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE86010698. 

This report documents the design and design development 
process by Contemporary Systems Inc. for a roof-integrated, air- 
based modular solar collector that uses conventional building prac- 
tices. Contemporary Systems Inc. (CSI) tested the system their en- 
gineers designed in two houses in Walpole, New Hampshire for a 
twelve-month period. The system was easily installed and per- 
formed successfully throughout the test period, displaying winter 
energy efficiency collection ratios in excess of 30:1 on an integrated 
monthly basis. CSI concludes that their system can result in an in- 
place cost of about $100/MMBtu or less than 50% of the cost of 
the most current solar space and water heating system. 


(SERI/STR—253-2620D) Packaged 
rident Energy 


focusing collectors. Final subcontract report. (T: 

amore Concord, CA (USA)). May 1986. Contract AC02- 
8 10093. 100p. NTIS, PC A0S/MF A01; 1; GPO Dep. 
File Number D 10693 


This report documents Trident’s final design for a space 
heating and domestic hot water (DHW) drainback system with a 
modular membrane-lined storage tank, non-tracking focusing collec- 
tors, and a control system. The storage tank was a 
“knock-down design” that was shipped flat and assembled in less 
than one hour. The collectors were manufactured by SERAC 
LTD. of England and had dual polymeric glazing with nonimaging 
concentrators. The system was installed on two houses in Westmin- 
ister, Colorado. Performance data were collected at one of the sites 
for one year. The Trident system experienced more operating prob- 
lems than the others during the monitoring period. The system effi- 
ciency averaged 17% and the collector operating efficiency aver- 
aged 25% throughout the monitoring period. 
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1986. Contract AC02-83CH10093. 53p. NTIS, PC Ai 
A011; 1; GPO Dep. File Number DE86010713. 

To characterize promising solid desiccant materials for solar 
desiccant cooling applications, we measured the sorption properties 
of gamma-manganese dioxide under isothermal conditions 
gravimetric methods. Tests were performed at 20°C and 40°C, a 
flow rate of about 110 cm*/min, a pressure of 1 atm, and relative 
a ne eee We found the equilibrium water 

capacity of gamma-manganese dioxide to be much lower than that 

of silica gel (5% compared with 37% to 40%). The uncertainty in 
the manganese dioxide capacity calculation is relatively high (+- 
14%) because of the low sorption capacity of the small sample 
available (less than 0.3 g). Because of its low adsorption capacity, it 
cannot be used as a stand-alone desiccant in desiccant dehumidi- 
fiers. It may be used in composites with silica gel if its moisture dif- 
fusivity is considerably higher than that of silica gel. The moisture 
diffusivity in manganese dioxide and silica gel/manganese dioxide 
composites needs to be assessed and compared with that of silica 
gel for evaluating the composites as advanced desiccants. 


42834 Apparatus for downward transport of heat. 
ee D.A.; Hedstrom, J.C. (to Dept. of Energy). US 
Patent Application 6-762,367. 5 Aug 1985. 24p. Contract W- 
7405-ENG-36. DE86013700 NTIS, PC A’ A01; GPO 
Dep. File Number DE86013700. 

An apparatus for the downward transport of heat by vapori- 
zation of a working fluid, usually from a collector which can be 
powered by the sun to a condenser which drains the condensed 
working fluid to a lower reservoir, is controled by a control valve 
which is operationally dependent upon the level of working fluid in 
either the lower reservoir or an upper reservoir which feeds the 
collector. Condensed working fluid is driven from the lower to the 
upper reservoir by vaporized working fluid whose flow is con- 
troled by the controll valve. The upper reservoir is in constant 
communication with the condenser which prevents a buildup in 
temperature/pressure as the apparatus goes through successive 
pumping cycles. 


42835 Passive-solar 
Hull, J.R.; Schertz, W.W. (to 
Application 6-749,231. 27 Jun 1985. 17p tract W-31- 
109-ENG-38. DE86013744 NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86013744. 

A radiative cooling system for use with an ice-making 
system having a radiating surface aimed at the sky for radiating 
energy at one or more wavelength bands for which the atmosphere 
is transparent and a cover thermally isolated from the radiating sur- 
face and transparent at least to the selected wavelength or wave- 
lengths, the thermal isolation reducing the formation of condensa- 
tion on the radiating surface and/or cover and permitting the radi- 
ation to continue when the radiating surface is below the dewpoint 
of the atmosphere, and a housing supporting the radiating surface, 
cover and heat transfer means to an ice storage reservoir. 


t. CEng). US Patent 
oO 


42836 A model for 

port in passive solar 

Otis, D.R. New York, NY: i i 

cal — (1985). 11p. (CONF-851125—>) 
rom American Society of 


Mechanical Engineers winter 
annual meeting. Miami, FL, USA (17 Nov 1985). _ 
A model for transient interzone heat and 
a postion ashen SHEN te amen 
layers in stratified zones, and with interzone apertures 
(doors and windows). The model includes features that have been 
observed in measurements taken in more than a dozen passive solar 
buildings. The model includes integral formulations of the laminar 
and turbulent boundary layer equations for the vertical walls which 
are then coupled to a one-dimensional core model for each zone. 
The cores in each zone exchange mass and energy through aper- 
tures that are modeled by an orifice type equation. The procedure 
is transient in that time dependence is retained only in the core 
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equations which are solved by an explicit method. The model pre- 
dicts room stratification of about 2°C/m (1.1°F/ft) for a room-to- 
room temperature difference of 0.56°C(1°F) which is in general 
agreement with the data. 


42837 ew Oe Oe Seiaenns: 2 a ore 
differential temperature controllers used in solar energy sys- 
tems. Greenberg, J. New York, NY; American Society of 
Mechanical Engineers (1985). ng (CONF-851125—). 

From American Society of Mechanical Engineers winter 
anna gusting, Meal, ¥2. USA. 17 Nov 1985). 
sidadiiees i cleanin congsellioe eetaiioe cok t's 
energy systems are discussed. The tests identified are intended to 
provide the basis for the development of a recognized test method 
to verify controller performance in regard to function, accuracy, 
stability, environmental application, etc. The paper also addresses 
the various sensor types used in solar energy applications and rec- 
ommends that the tests be performed using sensor simulators. In ad- 
dition to pre-test and post test inspections, the tests identified and 
discussed include: functional; controller display; susceptibility to 
and generation of ic interference; sensitivity to line 
voltage fluctuation and high voltage surge; vibration; and indoor 
and outdoor environmental conditions. 


42638 Construction and initial operation of a seasonal 
solar cooling system. Harkness, J.B.L. all maar 
Lab., Argonne, 7D. 5.45-5.54 of Alternative Ener, 
the Midwest: Research and applications. Lake Bl 
Conference and Publication Services, Inc. (1985). (CONF. 
850240—). 

From Alternative energy in the Midwest: research and appli- 

; Schaumburg, IL, USA (21 Feb 1985). 

is article the author's work on designing a solar 

cooled home in Northern Illinois climate. The solar ice-making 
system and the construction of the house proceeded in parallel. 


42839 Evaluation of the performance of the University of 
Illinois Lo-Cal house. Nicol, J.L. (Oak Ridge National 
Labs., Oak Ridge, TN). pp vp of Alternative Energy in the 
Midwest: Research and epplicatons Lake Bluff, IL; Con- 
ference and Publication ices, Inc. (1985). (CONF- 
850240—). 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

Over the last decade energy conservation has become an im- 
portant tool in dealing with high costs, pollution, and shortages as- 
sociated with the consumption of fossil fuels. The Lo-Cal house 
was developed by the Small Homes Council of the University of 
Illinois to efficiently use energy in a weather environment found in 
the northern United States. The major consumption of energy in a 
house in this environment is for heating of the house. It is the pur- 
pose of this study to determine the actual energy savings, during 
heating, of each conservation feature within the Lo-Cal house. 
With a cost analysis of each feature and the calculated energy sav- 
ings, the benefit of the conservation features will be assessed. 


42840 On-farm solar drying of crops and oo demon- 
stration project. Morrison, D.W. (Agricultural Engineering 
t., Univ. of Illinois, Urbana-Cham: ba > ae wns 
4.45 of Alternative Energy in the Midwest 
applications. Lake Bluff, IL; Roshonae's a Publication 
Services, Inc. (1985). (CONF-850240—). 
ee an ee research and appli- 


ontemy Shoe ‘g, IL, USA (21 Feb 1985). 

rom 198s hy 1983 the Agricultural Department 
tis Tasnniig oh Maals ganged io atin am ieee. 
tion program administered by the USDA’SEA-Extension and 
funded by the U.S. Department of Energy. The program involved 
establishing solar systems on operating farms to demonstrate the use 
of solar energy for the drying of crops and grains. The main objec- 
tives of the program were: 1. Demonstrate that simple, low-cost 
solar collectors can provide significant amounts of heat energy for 
drying grain and hay; 2. Demonstrate that significant amounts of 
energy can be saved in comparison to gas or electric heat drying 
systems; 3. Demonstrate that there are situations in which solar 
drying is competitive in cost to conventional drying systems. 
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42841 Heat extraction from salt gradient solar ponds for 
agricultural Hull, J.R.; Kasza, K.E. (Argonne Na- 
tional Lab., Argonne, IL 60439). pp 5.3-5.12 of Alternative 
Energy in the Midwest: Research and applications. Lake 
Bluff, IL; Conference and Publication Services, Inc. (1985). 
(CONF-850240—). 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

Salt gradient solar ponds combine low cost solar collection 
with long term storage for a variety of low temperature applica- 
tions. Solar ponds are especially appropriate for agricultural appli- 
cations in the Midwest, where the storage of solar energy collected 
in the summer can be utilized in the fall and winter months. The 
basic operating principles of solar ponds for various applications in 
the state of Illinois is estimated. During 1984 the effects of sub- 
merged heat exchange operation on the 1000 m? ANL Research 
Gradient Solar Pond were investigated. The system was designed 
to simulate a grain drying operation, in which the temperature of 
the ambient air is raised 8-15°C when it passes through the ex- 
changer. Approximately 1.0 x 10 J (100 MMBtu) were extracted 
from the pond, and the operation had no adverse effects on the sta- 
bility of the salt gradient. 


42842 determined correlations for solar 
collector/; heat and mass transfer. Novak, K.S.; 
Wood, B.D.; Nelson, D.J. New York, NY; American Socie- 
ty of Mechanical Engineers (1985). 8p. (CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Local and overall performance measurements were taken on 
a prototype (11 x 11m) solar collector/regenerator component of 
an open-cycle absorption refrigeration system. The data taken in- 
cluded local solution temperatures and inlet and exit concentrations. 
An interative method was used to solve a series of energy balances, 
over small finite distances in the flow direction, for local concentra- 
tions and local heat and mass transfer coefficients. Experimental 
convection coefficients were compared to those predicted by estab- 
lished correlations used in previous collector performance models. 
Established correlations underpredict heat transfer coefficients by a 
factor of 1.3 to 2.5 and underpredict mass transfer coefficients by a 
factor of 1.5 to 3.5. Local combined heat and mass transfer correla- 
tions were derived from the data. The correlations express nondi- 
mensional heat and mass transfer coefficients as functions of param- 
eters describing forced convection, free convection heat transfer 
and free convection mass transfer. These correlations were integrat- 
ed into a collector/regenerator performance model. The present 
model is a significant improvement over previous models and accu- 
rately predicts experimentally measured performance for a wide 
range of solar/meteorological conditions. 
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42843 (ESA-SP_32, pp 
nated optical solar reflectors ( 


)) Long term tests of contami- 
) under 


combined environ- 
J.; Paillous, A. Nov 1985. NTIS, PC A13/MF 
ADL. (CONT: 8510339—). 

From 3. European symposium on spacecraft materials in 
space environment; Noordwijk, Netherlands (1 Oct 1985). 

A simulation program for 5 yr in geosynchronous orbit was 
carried out on thermal control coatings. Conductive and noncon- 
ductive optical solar reflectors (OSR’s) were subjected to various 
thickness (50 to 500A) of contamination deposited in-situ at the 
start of the test, and irradiated. The variation in solar absorptance 
at the end of the test is 3 to 4 times greater for the OSR’s having 
received 500 A of the products outgassed from the RTV 566 adhe- 
sive. The test data show that contamination is the most likely cause 
of the excessive degradations observed on many geosynchronous 
satellites. 
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42844 (FRNC-TH—2135) Influence of oxidation on the 
radiative properties of some metals: physico-chemical analysis 
of the oxidal layers. Stekelorom, P. (Ecole Centrale des Arts 
et Manufactures, 92 - Chatenay-Malabry (France)). 1983. 
rr gen (In French). NTIS (US ‘Sales Only), PC Al2/MF 

File Number DE86751245. 

Relationships between the different directional monochroma- 
tic radiatives properties are examined. An automatic computer as- 
sisted apparatus is described for the determination of directional 
hemispherical monochromatic reflectivity of visible radiations. Re- 
sults obtained are compared with previous results on another instal- 
lation. Radiatives properties of oxidized stainless steel 316 and Pyr- 
omark 2500 paint are determined. Application is made to the 
Themis solar power plant. Influence of oxidation on iron, nickel, 
chromium and steel 304 L is studied. Evolution of radiative proper- 
ties and chemical modifications of superficial layers are related. 


42845 (N—86-21977) Thermal deformation of concentra- 
tors in an axisymmetric temperature field. Bairamov, R.; Ma- 
chuev, Y.I.; Nazarov, A.; Sokolov, Y.V.; Solodovnikova, 
L.A.; Fokin, V.G. Translated from Akademiya Nauk Turk- 
menskoy SSR, Izvestiya, Seriya Fiziko-Tekhnicheskikh, 
Khimicheskikh i Geologich Nauk (USSR), no. 2, 26- 
31(1981) Izvestiya Akademii Nauk Turkmenskoi SSR, Seriya 
Fiziko- Tekhnicheskikh, Khimicheskikh i Geologicheskikh 
Nauk ; vp(Dec 1985). 12p. (NASA-TM—77935). NTIS, PC 
‘A02/MF A0l. 

Axisymmetric thermal deformations of paraboloid mirrors, 
due to heating, are examined for a mirror with a optical axis orient- 
ed toward the Sun. A governing differential equation is derived 
using Mushtari-Donnel-Vlasov simplifications, and a solution is pre- 
sented which makes it possible to determine the principal deforma- 
tion characteristics. 


42846 Cassegrainian point focus concentrator design. 
Schwinkendorf, W.E. New York, NY; American Society of 
Mechanical Engineers (1985). 8p. (CONF-851125—). 
oe American Society of Mechanical Engineers winter 
; Miami, FL, USA (17 Nov 1985). 
Sruainis-of « Calsumiies anil dish solar collector 
sndicused that it has several advantages over the standard parabolic 
dish collector (PDC) with the receiver at the focal point of the pri- 
mary mirror. An optimized design concept was developed, based 
on optical analyses, for the Cassegrainian with a non-imaging terti- 
ary mirror located at the vertex of the primary mirror. A thermal 
analysis of the secondary and tertiary mirrors, and the analysis of 
optical and structural requirements led to a preliminary system 
design and cost estimate. Cost and performance analyses of the Cas- 
segrainian system indicate that the cost per kilowat is less than that 
of the PDC. 
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42847 (SAND—86-0370) CO, reforming of methane: 
closed-loop experiments in the pa —— a i 
Hawn, D.C. (Sandia National Labs. A ae 
(USA)). 1986. Contract AC04-76DP00789. Ip. (CONF. 
8606160—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013568. 

From 3. international workshop on solar thermal central re- 
ceiver s) ; Konstanz, F.R. Germany (23 Jun 1986). 

objective of the Closed Loop Efficiency Analysis 

(CLEA) Project at Sandia National Laboratories is to develop the 
data base, the calculational tools, and the operational experience 
necessary for the design of cost-effective energy transport systems 
Saad wn auenedll Ciietiah enamine. the elias ateeamane of 
interest is the transport of solar energy either from the collectors of 
a distributed system to a central site or from a solar energy plant of 
any type located in an area of high solar insolation to a population 
or industrial center a few to several hundred kilometers away. 
ee a ee ee ae 

losses associated with transport of high temperature fluids such as 
steam, molten salt, or heat transfer oil. A number of closed-loop ex- 
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periments in the CLEA laboratory facility indicate that the thermo- 
chemical energy transport system based on the CO; reforming of 
CH, can be operated in a stable, closed-loop mode and that the 
system can be started up and shut down, as it must be daily in a 
solar application, without triggering either catastrophic instabilities 
or carbon deposition. 10 refs., 3 figs., 2 tabs. 
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42848 Magma energy. beaten IE A 

1541, Sandia National Lebe., a 

of Proceedings of condensed papers o the 7th } i inter- 
national conference on alternative energy source. Vexogie 
T.N. Coral Gables, FL; Clean Energy Research Institute 

(1986). (CONF-851201—). Contract AC04-76DP00789. 

From 7. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (9 Dec 1985). 

Evidence accumulated over the past ten years has estab- 
lished that it is scientifically feasible to extract energy from exten- 
sive sources of shallow molten magma deposits in the Earth’s crust. 
The USGS estimates the amount of the magma resource in the 
upper 10 km of the crust in the western continental United States 
to be of a quantity equal to 5 x 10% J or about 7000 times the 
annual United States total energy consumption. The worldwide 
magma resource is estimated to be 1.5 x 10 J. Recent studies con- 
clude that the magma resource in the crust is replenished or re- 
newed at a significant rate. Theoretical studies, and laboratory and 
field experiments indicate that it is scientifically feasible to drill into 
a magma body and extract useful heat. Field experiments conducted 
at volcanic eruption sites and in lava lakes have examined the geo- 
physical state of molten rock, methods of drilling molten rock and 


‘ Divisi 
of The Department of Energy, will investigate the development of 
techniques and hardware necessary to build a magma energy plant. 
Within the next few years a hole will be drilled into a shallow 


magma body in the western United States for the purpose of evalu- 
ating the engineering feasibility of magma energy. 
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42849 (LA—10737-OBES) Caldera processes and magma- 
hydrothermal systems continental scientific 

thermal regimes, Valles caldera research, scientific 

agement plan. Goff, F.; Nielson, D.L. (eds.). (Los Alamos 
National Lab., NM (USA)). May 1986. Contract W-7405- 
ENG-36. 169p. NTIS, PC A08/MF A01; 1; GPO Dep. File 
Number DE86013628. 

Long-range core-drilling and initial scientific in- 
vetiquia cotteumnie aie iarienicannetines 
Mexico. The plan concentrates on the period 1986 to 1993 and has 
six primary objectives: (1) study the origin, evolution, physical/ 
chemical dynamics of the vapor-dominated portion of the Valles 
geothermal system; (2) investigate the characteristics of caldera fill 
and mechanisms of caldera collapse and resurgence; (3) determine 
the physical/chemical conditions in the heat transfer zone between 
crystallizing plutons and the hydrothermal system; (4) study the 
mechaniem of ore deposition in the caldera environment; (5) devel- 


dera. Core holes VC-2a (500 m) and VC-2b (2000 m) are planned in 
the Sulphur Springs area; these core holes will probe the vapor- 
dominated zone, the underlying hot-water-dominated zone, the boil- 
ing interface and probable ore deposition between the two zones, 
and the deep structure and stratigraphy along the western part of 
the Valles caldera fracture zone and tt dome. Core hole 
VC-3 will involve reopening existing well Baca #12 and deepening 
it from 3.2 km (present total depth) to 5.5 km, this core hole will 
penetrate the deep-crystallized silicic pluton, investigate conductive 
heat transfer in that zone, and study the evolution of the central 
resurgent dome. Core hole VC-4 is designed to penetrate deep into 
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the presumably thick caldera fill in eastern Valles caldera and ex- 
amine the relationship between caldera formation, sedimentation, 
tectonics, and volcanism. Core hole VC-5 is to test structure, stra- 
tigraphy, and magmatic evolution of pre-Valles caldera rocks, their 
relations to Valles caldera, and the influences of regional structure 
on volcanism and caldera formation. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 4091 
1504 Legal And Institutional Aspects 


42850 (DOE/ID/12527—2) Geothermal energy 


ice, Olympia 

: 12527. 180p. (WAOENG—85- 

. NTIS, PC A09/MF AOI; 1; GPO Dep. File Number 
13491. 


Washington State’s geothermal potential is wide spread. Hot 


activity through leasing and post-lease development concerns. 
other requirements are addressed for 

level. Lease, permit, and other forms 

geothermal exploration and development activities 

of public lands and another displaying the 
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42851 (EGG-M—13585) Thermal 
heat 


ed hydrocarbons, S 
Jr.; Coswami, D.Y.; Demuth, O.J.; Mines, G. (North li- 
na icultural and Technical _State Univ., Greensboro 


L. 


Osa. Dept. of Mechanical eering; EG and G Idaho, 
Inc., Idaho Falls Nite 1985. Contract AC07-761D01570. 
. (CONF-850810—33). NTIS, PC A02/MF AOI; 1; GPO 

. File Number DE86013442. 
From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). , 
This paper describes a physical and a mathematical model 
for evaluating the tray efficiencies for a direct contact heat ex- 
changer (DCHX). The model is then used to determine the efficien- 
cies for tests conducted on a 60kW sieve tray DCHX as heat is 
Se ne er ee 
carbons). It is assumed that there are three distinct regions in the 
columa based on the state of the working fluid, as follows: Region 


tal data. In the model, mass balance and energy balance is written 
for a tray "N” in each of these regions. Finally, the “tray efficien- 
cy” or “heat transfer” effectiveness of the tray is calculated based 
on the definition that it is the ratio of the actual heat transfer to the 
maximum possible, thermodynamically. 
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42852 (LBL—20594) Effects of phase transformation of 
steam-water relative permeabilities. V K. (Lawrence 
7 top, NTIS, PC ALO/MF A01; GPO File 
Number DE86013207 _ 


erma, A. 
1986. Contract ACO03-. 


ERA-11/19 / 5860 


Thesis. 

A combined theoretical and experimental study of steam- 
water relative permeabilities (RPs) was carried out. First, an experi- 
mental study of two-phase concurrent flow of steam and water was 
conducted and a set of RP curves was obtained. These curves were 
compared with semi-empirical and experimental results obtained by 
other investigators for two-phase, two-component flow (oil/gas; 
gas/water; gas/oil). It was found that while the wetting phase RPs 
were in good agreement, RPs for the steam phase were consider- 
ably higher than the non-wetting phase RPs in two-component sys- 
tems. This enhancement of steam RP is attributed to phase transfor- 
mation effects at the pore level in flow channels. The effects of 
phase transformation were studied theoretically. This study indi- 
cates that there are two separate mechanisms by which phase trans- 
formation affects RP curves: (1) Phase transformation is converg- 
ing-diverging flow channels can cause an enhancement of steam 
phase RP. In a channel dominated by steam a fraction of the flow- 
ing steam condenses upstream from the constriction, depositing its 
latent heat of condensation. This heat is conducted through the 
solid grains around the pore throat, and evaporation takes place 
downstream from it. Therefore, for a given bulk flow quality; a 
smaller fraction of steam actually flows through the throat seg- 
ments. This pore-level effect manifests itself as relative permeability 
enhancement on a macroscopic level; and (2) phase transformation 
along the interface of a stagnant phase and the phase flowing 
around it controls the irreducible phase saturation. Therefore, the 
irreducible phase saturation in steam-water flow will depend, 
among other factors, on the boundary conditions of the flow. 


42853 (SGP-TR—84) Tenth on geothermal res- 
(Stanford Univ., CA (USA). 


ervoir engineering: 

Stanford Geothermal Pro ). 1985. Contract ASO: 

80SF11459. 309p. (CONF-850107—). NTIS, PC Al4/MF 

A01; 1; GPO Dep. File Number DE85011582. 
From 10. annual workshop on 

aoutny, Deis, CA, USA (22 Jan 1985). 

workshop contains presentations in the following areas: 

(1) reservoir engineering research; (2) field development; (3) vapor. 

systems; (4) the Geysers thermal area; (5) well test anal- 

ysis; (6) production engineering; (7) reservoir evaluation; (8) geo- 

chemistry and injection; (9) numerical simulation; and (10) seubile 

physics. (ACR) 


reservoir engi- 
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42854 (@OE/ID/12478—T12) Federal assistance pro- 
Geothermal transfer 


gram. I technology ‘ status report, 
May 1986. Lienau, P.J.; Culver, G. ( Inst. of Tech., 
Klamath Falls (USA). Geo-Heat Center). May 1986. Con- 
tract FG07-831D12478. 9p. NTIS, PC A A0l; GPO 
Dep. File Number DE86011519. 

Progress for the month of May, 1986, is described. Projects 
include evaluation of direct heating of greenhouses and other busi- 
nesses, technology transfer to consultants, developers and users, 
and program monitor activities. (ACR) 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 4091 
17 WIND ENERGY 


1701 Availability (climatology) 
42855 California wae: farm eS. o- 
Lynette & Associates, » Redmond, WA) Ener 

(Washingon B BOL "13: 485-492(Mar 1986). CONE: 


and exposi- 


860303—). 


From 13. annual energy technology conference 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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Since 1981, more than 11,500 wind turbines with a cumula- 
tive nameplate rating of over 950 megawatts have been installed in 
wind power stations in California. During the 1977-1982 period, 
most people involved with the wind energy technology underesti- 
mated the difficulties associated with producing and operating cost 
effective, efficient wind turbines. The major hardware problems en- 
countered to data and the status of corrective actions are summa- 
rized. ee ee ee Se 
maintenance are also summarized. The cost of commercial wind 
turbines has declined rapidly as a result of increased production 
rates, economies of scale and the reduction of profit margins as the 
risks have decreased. With typical California wind speeds, and 
using fixed charge rates of 15-18%, this equates to a projected cost 
of $0.06-0.09/kWh. 


42856 Hawaii 9 MW wind farm - fifteen 600 kW ma- 
chines. VanBibber, L.E.; Andersen, T.S. (Westinghouse 
Electric Corp., Pittsburgh, PA). Energy Tech (Wash- 
ington, D.C.); 13: 493-501(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 

tion (ET '86); Washin oe. Se 17 Mar 19 

eT Dosen ber 1984, Ha = Systems 
ineisdiaeinainatindath an chante dnciea aia ouataeee. 
sisting of fifteen of the 600 KWWWG-0600 wind turbines. The 
wind farm is located at Kahuku Point, a hilly area, located in the 
northern section of Oahu. The wind turbine design is discussed and 
a description of the wind farm is provided. The control mechanisms 
of the wind farm are outlined, and the current status of operations 
of the wind farm is discussed. 7 figures. 


1705 Environmental Aspects 


42857 (DOE/BP/11191—3) ove Blanco wind wae fea- 
sibility study technical report No. 3. Geotechnical. ( 
(L.R.) Associates, Inc., Lake eS a (USA). Apr A 


1986. Contract AC79-83BP11191. 34p. NTI 
A01; 1; GPO Dep. File Number DEMGOISZ 

This preliminary geotechnical investigation of the —_ 
Cape Blanco Wind Farm site was directed towards the identifica 
den ond ovebuntitn of claifionss guileaie tetean, on tat naeiliee 
inary evaluation could be made of the project feasibility. To accom- 
plish this, two borings were drilled, preliminary geologic reconnais- 
sances were made, and available geologic and geotechnical litera- 
ture relating to the project area was researched. Preliminary obser- 
vations and conclusions are presented. The site under evaluation 
consists of 1600 acres located immediately south of Cape Blanco on 
the southern Oregon Coast. The project as presently envisioned 
would have a total design capacity of as much as 80 megawatts. 
The explorations and research revealed that the site is underlain by 
variable thicknesses of soil sediments, such as sand, gravel and silt. 
Typical examples of these sediments are exposed in the very steep 

ocean-facing bluffs along the western edge of the site. The soils are 
underlain by sedimentary and volcanic rocks of the Otter Point 
Formation. This formation includes lithified sandstone, submarine 
basalt and sheared clay shales. The various ‘geological 
conditions discussed in the report include: oe founda- 
tion considerations, groundwater, earthquakes and earthquake-in- 
duced ocean waves, erosion, earthwork, and vibrations. 


42858 (DOE/BP/11191—6) Cape Blanco wind farm fea- 
sibility study technical report No. 6. Noise/health/safety. 
(Portland General Electric Co., OR (USA). Dept. of Envi- 
ronmental Sciences). Apr 1986. Contract AC79-83BP11191. 
38p. NTIS, PC AGG/MF A001; 1; GPO Dep. File Number 
DE86012924. 

The objectives of this study were to evaluate the noise and 
health and safety impacts on nearby residences of the proposed 
wind energy facility to be located at Cape Blanco, Oregon. Impacts 
were evaluated for use of either the 2500-kW MOD-2 wind turbine 
or the 170-kW FloWind turbine. The project as proposed would 
utilize 31 MOD-2 and 455 FloWind turbines. Important noise re- 
strictions identified are a 55 dBA daytime and a 50 dBA nighttime 
limit as indicated in the State of Oregon Department of Environ- 
mental Quality regulations. It is possible, also, any tila 
dBA above the ambient noise levels could 
posed project. From available information 
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noise contours were drawn along the perimeter of the site for each 
turbine type. Mitigation measures included limiting the number of 
turbines until acceptable sound levels were achieved at the resi- 
dences. Investigations of health and safety aspects included those 
related to limiting access, tower collapse, projectiles from the tur- 
bines, aviation, and electrical safety related to the proposed site and 
to the electrical distribution system to the utility grid. It was found 
that the project could not be built as proposed since several resi- 
dences were within the 50 dBA nighttime noise zone and the 43 
dBA zone (10 dBA above ambient). For the MOD-2 turbine, only 
11 of the proposed 31 units could be used, with a gross generating 
capacity of 27 MW. If the 43 dBA restriction were applied, only 2 
MOD.-2 turbines could be used, with a generating capacity of 5 
MW. For the FloWind 170 wind turbines, 428 units could be used, 
with a generating capacity of 73 MW, while remaining below the 
50 dBA limit; and 418 units, with a generating capacity of 71 MW, 
if the 43 dBA restriction were applied. 


42859 ee Cape Blanco wind farm fea- 
sibility study. Technical Report No. 7. Visual. Blair, W.G.E. 
(Jones and Jones, Seattle, WA (USA)). Apr 1986. Contract 
AC79-83BP11191. 88p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. File Number D 1 

The visual impacts of a proposed wind farm near Cape 
Blanco and Port Orford, Oregon were assessed within the context 
of Oregon coastal landscapes. The primary alternatives for the 
wind farm comprised: (1) 31 Boeing MOD-2 horizontal-axis wind 
turbines and (2) 455 FloWind 170 vertical-axis wind turbines. The 
visual impacts of a third alternative, consisting of 259 DAF 500 
vertical-axis wind turbines, were also examined. The wind farm 
would lie to the southeast of Cape Blanco, a significant scenic area 
on the southern Oregon coast and the site of Cape Blanco State 
Park. The visual impacts of the wind-farm alternatives would vary 
with the height of the machines and, to a lesser extent, with their 
number. The MOD-2 alternative would have highly adverse visual 
impacts because of its size and color. It would also require mark- 
ings for aircraft warning that would intensify these impacts. The 
FloWind 170 alternative and the DAF 500 alternative would both 
also have significant visual impacts in the immediate vicinity of 
Cape Blanco, but these could be substantially mitigated by deleting 
a small number of machines in the northeast corner of the project 
site. The visual impact assessment was checked by conducting 
public response sessions with Port Orford residents and visitors to 
Cape Blanco State Park. As well as giving a general confirmation 
of the technical assessment, the participants indicated that the fre- 
quency of their visits to Cape Blanco State Park would not be sig- 
nificantly changed by the constructions of any of the alternatives. 
Thus, the visual impacts of the wind-farm alternatives appear un- 
likely to have significant indirect or secondary impacts on recrea- 
tion or tourism in the project area. 


42860 (DOE/BP/11191—11) Cape Blanco Wind a 
echnical 


Contract AC79-83BP11191. . NTIS, PC A04/MF AOl1; 
1; GPO Dep. File Number D 12923. 

The project site is a series of bench terraces on a 
bluff above the Pacific Ocean. Because the site has a long history 
of use for sheep grazing, the vegetation is mainly pasture grasses 
(60 pascens of tn ihe), wath: qatein ah nines Reacinen igen 
cent), and wetlands (10 percent) in the ravine dividing the site. Be- 
cause of the open nature of the site, the proposed arrangement of 
the wind turbines and relatively little need for site modification, 
there are few environmental concerns. The main concerns are the 


and fish have been determined to be minor. A series of calculations 
were made using formulas from the literature to estimate bird kills 
from collisions with the wind turbines and associated apparatus. 
Less than one-tenth of 1 percent of the vulnerable migrating bird 
population was determined to be subject to death by collision. 
Thus, impacts to birds were also determined to be insignificant. The 
other major concern is the potential impacts of the project on five 
species of birds from the area that are recognized as threatened or 
endangered. The site provides no unique or especially important 
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habitat for any of the five species. The likelihood of project impacts 
to any of them is low. Impacts of the three alternative are com- 
pared and conclusions are drawn on the significance of the impacts. 
Since none of the alternatives appear to have significant impacts, 
mitigation measures are discussed more in terms of practices or ac- 
tions which could or would reduce impacts. 


42861 (DOE/BP/11191—12) Cape Blanco wind farm 
study. i kee Guan studies work ee me 


1983. (Cooperating A Committee, 
(USA)). Dec 1985. Guanes ACTS ESBPIIISI. "op. NTI 
PC A04/MF AOI; 1; GPO Dep. File Number D COID8SS 
This study work plan outlines the tasks to be performed in 
completing the environmental feasibility studies portion of the Cape 
Blanco Wind Generation Feasibility Study. The contractor, WNW, 
is to conduct and document a comprehensive interdisciplinary 
study comparatively evaluating the environmental consequences of 
contructing alternative wind farm generator designs at the Cape 
Blanco site. Studies will address the construction and operating re- 
quirements for all practical wind generator designs as well as the 
impacts thereof. 
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REFER ALSO TO CITATION(S) 4097, 4098, 4098, 4495 


42862 (VTH-M—73) Proposition for the measurement of 

power characteristics of wind turbines. Kuik, W. (Technische 

Hogeschool Delft (Netherlands)). Jul 1983. 24p. (in Dutch). 
S, PC A02/MF A0O1. 

A method to measure the power curve and the curve of the 
dimensionless power as a function of the high speed of a tip vane 
rotor with blades of a certain angle (Cp-lambda curve), was devel- 
oped. The standardized bin method demands a 3 month measuring 
period, too long for tip vane design. From rough data the disper- 
sion in torque direction was made small, so that mediation in wind 
velocity direction yields a good estimate of the wind velocity relat- 
ed to the torque. In experimental tip vane turbine measurements, a 
large part of the Cp-lambda curves were determined in 15 min. 


42863 (VTH-M—87) MEP: a program for cross section 
magnitudes of a multicell wing profile. Joosse, P.A. (Tech- 
nische Ho; win ro Delft (Netherlands)). Oct 1983. 49p. (In 
Dutch). S, PC A03/MF AO1. 

Based on undisturbed thin walled multicell closed cross sec- 
tions, an interactive program for the determination of the center of 
gravity, stress center, shear center, and torsional stiffness of wind 
turbine blades was developed. In the case of bending it is assumed 
that the cross sections stay plane, and stress is proportionate to elas- 
ticity (Hookes law). Based on the Saint Venant principle, the shear 
center was calculated using shear flow caused by cross forces. 
Wing profiles with a thickness/chord ratio 0.20 were assumed. 
Magnitudes of a three cell hexagon and a Kevlar NACA 23000 
profile for tip vanes were calculated. 


42864 Wind turbine technology update. Trenka, A.R. 
eRe BE a ated BB 
echno. ington, 
(CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion = 86); be Sire ee DC, USA (17 Mar 1986). 
historical overview is Presented of developments in 
wind ame aed This overview outlines the development 
and utilization of wind power from its early uses to the present; ad- 
dresses key applications; describes major wind turbine configura- 
tions; discusses major political and economic events affecting the 
development of wind turbines; and, finally, addresses key technical 
issues. This paper also describes the technological advances of the 
1970s and early 1980s. Major advances in our understanding of the 
response are described. Key accomplishments in the development 
and validation of performance and structural response codes are 
presented. Component and subsystem improvements made during 
this period are listed. A brief composite of the wind industry and 
the US DOE Federal Wind Energy Program is also included. Last, 
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the authors discuss current technology developments in the areas of 
atmospheric fluid dynamics, aerodynamics, structural dynamics, ad- 
vanced components and systems, and supporting research. The bulk 
of the current research discussed in this paper is funded by DOE. 


42665 DOE large horizontal axis wind turbine develop- 
ment at NASA Lewis. Baldwin, D.H.; Kennard, J. (NASA 
Lewis Research Center, Cleveland, OH). pp 6.7-6.20 of Al- 
ternative Energy in the Midwest: Research and applications. 
Lake Bluff, IL; Conference and Publication Services, Inc. 
(1985). (CONF-850240—). 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

The large wind turbine program is a major segment of the 
Federal Wind Energy Program sponsored by the Department of 
Energy (DOE). The NASA Lewis Research Center manages the 
large horizontal axis wind turbine program for DOE. The large 
wind turbine program is directed toward development of the tech- 
nology for safe, reliable, environmentally acceptable large wind tur- 
bines that have the potential to generate a significant amount of 
electricity at costs competitive with conventional electric genera- 
tion systems. In addition, these large wind turbines must be fully 
compatible with electric utility operations and interface require- 
ments. This paper provides an overview of the large wind turbine 
activities managed by NASA Lewis. These activities include results 
from the first and second generation field machines (Mod-OA, -1, 
and -2), the status of the Department of Interior WTS-4 machine 
for which NASA is responsible for technical management, and the 
status of the third generation wind turbine (Mod-5). 
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REFER ALSO TO CITATION(S) 3703, 3703, 3761, 3983, 4388, 4495, 4498, 
4499, 4619 


42866 (CONF-860271—, pp 174-178) Turbine utilization 
of coal and coal-derived fuels. Corman, J.C. (General Elec- 
tric Co., Schenectady, NY). Feb 1986. NTIS, PC A10/MF 
A0l. — Number DE86006602. 

rom Department of Energy new fuel forms workshop; 
wuahanen DC, USA (25 Feb 1986). 

In selecting a power generation concept to utilize coal or a 
coal derived fuel, it is advantageous to use a high performance 
engine in order to reduce the fuel throughput and therefore size of 
the support equipment as well as to reduce the fuel demand. Gas 
Turbines match this criteria since they have the potential for high 
performance plus significant growth. These engines are however in- 
tolerant of fuel contaminants. Coal by nature is a high ash bearing 
fuel. In order to make a compatible fuel/engine system for coal 
fired gas turbines, the coal processing and engine compatibility 
issues must be fully developed. Precombustion processing has the 
potential to remove a significant fraction of the coal contaminants. 
In general however, deep cleaning results in increased processed 
fuel costs. The goal therefore is to obtain a fuel which is compati- 
ble with the engine while maintaining an acceptable economic 
impact on the process. Gas Turbines have been operated commer- 
cially with non-clean fuels. The goal is to understand the engine 
impact which would result from the identified contaminants in 
processed coal and to identify engine modifications required to 
permit utilization of these type fuels. The combined knowledge in 
coal processing and engine compatibility will result in an efficient 
and cost effective total coal-to-power system. 6 figs. 


42867 (DOE/CS/20061—H1-Vol.1) Sewage sludge as a 
supplementary utility boiler fuel. Volume I. Technical 
— Service Electric and Gas Co., Newark, NJ (USA)). 

y 1986. Contract AC01-79CS20061. 243p. NTIS, PC 
Al MMF A01; 1; GPO Dep. File Number DE86013953. 

Use of dried sewage sludge as a supplementary fuel up to 
30% (wt) of fuel input in utility boilers appears feasible. Only coal- 
fired utility boilers 600 MW(e) and larger, and oil-fired boilers 300 
MWé¢e) or larger originally designed for future coal capability were 
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found practicable candidates for conversion to burn dried sludge as 
a supplementary fuel. Boilers designed for coal and converted to oil 
could be added to this latter category, but these comprise only 3% 
of US utility boiler capacity. Derating of the boilers would be nec- 
essary. Increased slagging and fouling would increase flue gas tem- 
perature by 20 to 40°F with a consequent 1/2% to 1% loss in 
boiler efficiency. To minimize high-temperature corrosion, outside 
tube metal temperatures should be limited to 1200°F when sludge is 
fired with coal and to 1125°F when sludge is fired with oil. The 
impact of burning sludge on coal-fired boiler reliability is expected 
to be minimal. The impact on oil-fired boiler reliability is expected 
to be greater but difficult to predict. Air quality impacts are pre- 
a to be well below the National Ambient Air Quality Stand- 

ards (NAAQS) and well below the allowable deterioration (PSD) 
increments. Only the charging of a “tipping fee” can make this 
sludge disposal option economically viable. At least 54,760 MW(e) 
of US utility boiler capacity meet the criteria developed for con- 
vertibility to burn sludge. Retrofitting 17% of this total could ac- 
commodate the estimated 7 million dry tons/y sewage sludge pro- 
duction of the US. 


42868 (DOE/CS/20061—H1-Vol.2-App.) Sewage sludge 
as a supplementary utility boiler fuel. Volume 2. Appendices. 
(Public Service Electric and Gas Co., Newark, NJ (USA)). 
May 1986. Contract AC01-79CS20061. 364p. NTIS, PC 
A16/MF AO1; 1; GPO Dep. File Number DE86013994. 

The following appendices are included: Combustion Tests, 
Carver-Greenfield Sludge-Drying Plant Design and Costing Study, 
Summary of Expected Costs for Drying Sewage Sludge (Consider- 
ation of Gas Turbine Waste Heat Utilization), Research Cottrell 
Report, Foster Wheeler Report, Boiler Conversion Criteria, Stone 
and Webster Report, and NERC Boiler Survey (GADS Data 
Base). 


42869 (INIS-BR—472) Corrosion problems in condensers 
of thermal power plants (fossil and nuclear). Serra, E.T. 


(Centro de Pesquisas de Energia Eletrica, Rio de Janeiro 
(Brazil)). 1984. 21p. (in Portuguese). NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE86702852. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

It is studied the influence of the condenser failures in other 
components of thermal power plant and the type of corrosion 
found out in the pipelines. 


42870 (PB—86-194933/XAB) Negative-pressure pneu- 
matic-conveying systems for CEGB (Central Electricity Gen- 
erating Board) power stations. Baker, P.J.; Headford, A.L. 
(British Hydromechanics Research Association, Cranfield). 
1983. 35p. (RR—1962). NTIS, PC A04/MF A0O1. 

The report evaluates published techniques for performing 
design calculations on pneumatic-conveying processes, with par- 
ticular reference to the design of systems operating in vacuum 
mode. Preferred methods for each aspect of the calculation are se- 
lected on the basis of practicability and anticipated reliability. A 
procedure is recommended for applying these methods to the 
design of power-station conveying systems. The requirements, uses 
and limitations of this procedure are described and important fea- 
tures of the engineering design identified. The report concludes that 
acceptable design calculations can be performed, although there are 
reservations regarding the transport of small particles, the effect of 
pipe size, the accuracy of the predictions and the behavior of ob- 
jects other than granular materials. 


42871 (PB—86-197035/XAB) Technical Review, Vol. 23, 
No. 1, 1986. (Mitsubishi Heavy Industries Ltd., Tokyo 
(Japan)). 1986. 119p. NTIS, PC A05/MF AO1. 

Contents include: design and field performance of a modern 
350-MW coal-fired steam generator for Sakata Kyodo power sta- 
tion; field test and evaluation of high-temperature materials for 
ultra super critical (usc) power plant boiler; practical application 
and field operation results of atmospheric fluidized-bed boiler; con- 
version of fuel-oil and gas-firing boiler into coal-firing boiler; devel- 
opment of high-performance Mitsubishi-CE bowl mill; operating 
performance and updated technology of flue-gas-desulfurization 
system for coal-firing thermal power plants; current technology on 
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electrostatic precipitator for coal-fired boilers ash-handling system 
Oe ee ee ee 

carrier; unmanned operation of spreader stoker coal-fired ship; coal- 
water mixture technology and its application; evaluation technique 
of wear properties of imported coals; research and development of 
ee ee 
vent deashing and ebullated-bed reactor 


42872 ee ee ee ee 
a ee ee K. (British Hydromechanics 

esearch Association, Cranfield). 1983. 10p. (TN—1991). 
NTIS. PC A03/MF AO1. 

Visits were undertaken to two 2000-MW coal-fired power 
stations, Eggborough and Ratcliffe. The pumping applications were 
discussed with the engineering staff of the stations with particular 
emphasis on the sealing systems employed, their reliability and the 
improvements the stations would like to see in these areas. The 
report summarizes the application areas and indentifies those where 
an increase in seal reliability would provide an operational advan- 
tage to the C.E.G.B. 


42873 (PB—86-204831/XAB) Castle Peak B power sta- 
tion: hydraulic model studies of the cooling-water outfall ar- 
rangements. Arato, E.G.; Clarke, A. (British Hydromechan- 
ics Research Association, Cranfield). 1983. 84p. (RR—2079). 
NTIS, PC A05/MF AO1. 

The hydraulic performance of the outfall arrangement, com- 
prising a seal pit, outlet channels, a stilling basin and outfall cul- 
verts, were investigated on a 1:15 linear scale model. The original 
seal-pit design was shown to be inadequate to retain the hydraulic 
jump under all typical operating conditions and the stilling basin 
was found to be an inefficient energy dissipator. In addition, exces- 
sive quantities of air were carried into the outfall culverts from the 
stilling basin, which could lead to flow instabilities in the full-size 
structure. Appropriate measures, including the deepening of the 
seal pit by the optimum amount of 1.45 m and introducing chute 
blocks at the base of the seal weirs, resulted in satisfactory oper- 
ation of the seal pit. The addition of a nappe-shaped inlet profile to 
the stilling basin, together with chute and floor blocks, enhanced 
energy dissipation and also resulted in a substantial reduction in the 
amount of air carried into the outfall culverts. The investigations 
also included the evaluation of the discharge characteristics of three 
different seal weirs. 


42874 Planning, manpower & training needs for solid fuel 
Sool heat See Se ee (Keeler/ 
Dorr-Oliver Boiler Co., Williamsport, PA). Energy Technol- 
Cay os D.C); 13: 832-841(Mar 1986). (CONF- 

From 13. annual energy technology conference and exposi- 
tion : ; Washington, DC, USA 17 Mar 1986). 

Sending a dade district heating and Eee: ten oh we 
gas to solid fuel will require substantial capital investment. Along 
with the financial planning come the normal pianning needs for the 
design of the facility, its construction, the start-up, and resumption 
of routine operations. The nature of solid fuel fired installations re- 
quires an increase in staff, ccupled with changes in its supervision 
nt te ee ee 
switch, all personnel in a facility need Experienced and 
additional staff require training in solid-fuel operations. In additions, 
requirements for fuel and limestone purchasing, ash disposal, and 
various testing activities require training staff not directly affiliated 
with the power plant operation. 3 references, 4 figures. 


42675 Battery energy storage systems for utility applica- 
tions. Eckroad, S.W. V. (Bechtel National, Inc., San Francisco, 
CA). Energy Technology (Washington, D.C): 13: 67-77(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology — 
tion Ww DC, USA (17 Mar 19: 

OO ear eee ceed eg ceten dear tr eee ob- 
ties has become increasingly apparent and the benefits of storage 
are being evaluated with greater insight, the lead-acid battery is 
being evaluated with greater insight, the lead-acid battery is receiv- 
ing renewed interest as the only currently viable battery storage 
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technology. Battery energy storage offers several advantages to 
electric utility systems, some of them unique to batteries alone. A 
plan to provide incentives for the commercialization of the lead- 
acid battery by EPRI and others, recent and ongoing work by 
Bechtel to optimize plant design and lower costs, and a growing 
interest in energy storage by utility companies, will combine to 
make battery storage plants a commercial reality in the near future. 
11 references, 6 tables. 


2002 Environmental Control Technology 


REFER ALSO TO CITATION(S) 3737, 3738, 3739, 3740, 5682, 5683, 5684, 
5685, 5686, 5687 


42876 (NUREG/CR—1242) Methods to assess impacts 
on Hudson River white perch, October 1, 1978-September 30, 
1979. Barnthouse, L.W.; Kirk, B.L.; Kumar, K.D.; Van 
Winkle, W.; Vinee DS. (Oak Ridge National Lab., TN 
SA)). May 980. Contract AC05-840R21400. 64p. 
ORNL/NUREG. cana: tae ‘ee PC A04/MF AOl - 
GPO. File Number T18600272 
Sec Tae te iihes ob india ieee diel 
the period October 1, 1978 to September 30, 1979. During this 
period, a final draft topical report entitled “Evaluation of Impinge- 
ment Losses of White Perch at the Indian Point Nuclear Station 
and Other Hudson River Power Plants” (NUREG/CR-1100) was 
completed. In addition, special studies of white perch entrainment 
at Hudson River powder plants, of density-dependent growth in the 
Hudson River white perch population, and of data on the white 
perch populations of the Delaware and Chesapeake systems were 
performed. Most of the results obtained during FY 79 were incor- 
porated in testimony written for the ongoing adjudicatory hearing 
on the Hudson River Power Case (Region II). 13 tabs. 


42877 (NUREG/CR—1243) Methods to assess impacts 
on Hudson River striped bass. Report for the period October 
1977 ber 30, 1979. Barnthouse, L.W.; Christensen, 
S.W.; Kirk, B.L.; Kumar, K.D.; Van Winkle, W.; Vaughan, 
D.S. (Oak Ridge National Lab., TN (USA)). May 1980. 
Contract AC05-840R21400. 36p. (ORNL/NUREG/TM— 
374). NTIS, PC A03/MF AOl - GPO. File Number 
1186002722. 
Environmental Sciences Division Publication No. 1493. . 
The results obtained during this period were used in a de- 
tailed assessment of the impact of entrainment and impingement on 
the Hudson River striped bass population. Most of these results 
were incorporated in testimony written for ongoing adjudicatory 
hearings on the Hudson River Power Case, US Environmental Pro- 
tection Agency, Region II (USEPA, Region II). This testimony 
will be published as a three-volume NUREG report during FY80. 
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42878 (BNL—52000) Cable insulation development (1). 


power transmission . 

report, 1 April 1985-30 1985, (Brook- 

haven National Lab., Upton, NY (USA)). 7 Apr 1986. Con- 

tract AC02-76CH00016. 41p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86013928. 

Objective of the program is to develop an undergound su- 
perconducting power transmission system which is economical and 
technically attractive to the utility industry. The system would be 
capable of carrying very large blocks of electric power, thus ena- 
bling it to supplant overhead lines in urban and suburban areas and 
regions of natural beauty. the program consisted initially of work in 
the laboratory to develop suitable materials, cryostats and cable 
concepts. The materials work covers the development and testing 
of suitable superconductors and dielectric insulation. The laborato- 
ry work has now been extended to an outside test facility which 
represents an intermediate step between the laboratory scale and a 
full-scale system. The facility allows cables several hundred feet 
long to be tested under realistic conditions. Six operating runs of 
two to four weeks duration each have been accomplished. 
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42879 (CONF-860693—3) Impact of steep front short du- 
ration impulses on power system apparatus and insulation: a 
critical review. Burrage, L.M.; Hettwer, P.F.; McConnell, 
B.W. (McGraw-Edison Co., Franksville, WI (USA); Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013261. 

From International symposium on electrical insulation; 
Washi DC, USA (8 Jun 1986). 

is paper presents a review of an extensive literature search 

performed to determine the extent of prior work in the area of 
steep fron short duration (SFSD) impulses and their impact upon 
electric power system insulation. The search covered experimental 
data and reports, theoretical or statistical modes of insulation re- 
sponse to SFSD pulses and anomalous insulation failures which 
may be attributed to SFSD pulses. A subjective ranking or repre- 
sentative types of transmission and distribution apparatus in terms 
of perceived susceptibility to damage by SFSD impulses and re- 
placement/repair costs is provided. Specific areas involving SFSD 
impulses and insulation systems which warrant additional investiga- 
tion are identified. 31 refs. 


42880 (CONF-860964—2) Development of 1200-kV com- 


pressed-gas-insulated transmission and substation equipment 
in the United States. Walldorf, S.P.; Gnadt, P.A. (Walldorf 
(Steven P.), College Park, MD (USA); Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 11p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86008880. 
From IEEE/PES transmission and distribution conference 

ition; Anaheim, CA, USA (14 1986). 

yjor research and development and D) programs for 
the development of sulfur hexafluoride (SFs) compressed-gas-insu- 
lated (CGI) equipment for ultrahighvoltage (uhv) application at 
100-1200 kV have been under way independently in both the 
United States and Japan. The CGI transmission and substation 
equipment under study and development in these countries has in- 
cluded the surge arrester, circuit breaker, CGI transmission bus, 
disconnect and ground switches, and an air-SFe termination. The 
US CGI program has also included development of a power trans- 
former, shunt reactor, voltage- and current-sensing instrumentation, 
and a line trap, all for 1200-kV application. This paper presents the 
overall status of development of CGI substation equipment for uhv 
application in the United States. It describes the major CGI compo- 
nents developed, highlights their key design aspects, indicates the 
present status of development and testing, and addresses the work 
remaining to establish final design consepts. The paper also includes 
23 references, a number of which have not been widely distributed 
or included in any of the recently published bibliographies of uhv 
substation equipment. 


and ex 


(CONF-860964—3) Transient and harmonic vol- 
tages associated with on distri- 


automated capacitor switching 
systems. Rizy, D.T.; Gunther, E.W.; ge 
M.F. (Oak Ridge National Lab., TN (USA); M w- 
Edison Co., Canonsburg, PA (USA). Power Systems Div.). 
1986. Contract AC05-840R21400. 41p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86008882. 

From IEEE/PES transmission and distribution conference 
and exposition; Anaheim, CA, USA oy Sep 1986). 

One of the functions proposed for distribution system auto- 
mation is automated capacitor switching to control power factor 
and voltage profile on feeder circuits. This is one of the functions 
being implemented as part of the Athens Automation and Control 
Experiment on the Athens Utilities Board (AUB) in Athens, Ten- 
nessee. A concern with automated capacitor switching is the in- 
crease in harmonic and transient voltages due to different capacitor 
configurations on the distribution system. A study was performed 
to evaluate the impact of the automated capacitor switching on the 
AUB distribution system. The study has identified problem areas, 
methods for determining the problem areas and possible solutions. 
The substation capacitor banks were found to be the dominant 
factor in both the transient and harmonic responses of the distribu- 
tion system. The harmonic response of the system is dominated by 
the parallel inductance/capacitance of the circuit comprised of the 
substation capacitor and equivent source reactance at the substa- 
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tion. The transient analyses found that when the substation capaci- 
tor is energized, magnified transient voltages can occur at switched 
in feeder capacitors. An evaluation of the effect of automated ca- 
pacitor switching is necessary to properly design tha automated ca- 
pacitor switching schemes and the required arrester protection for 
any harmonic and/or transient overvoltage contingency. 


42882 (DOE/BP—520) Project plan for Taft-Bell 500 kV 
transmission line on federal lands. Gillard, C.E.; Miller, C.S. 
(USDOE Bonneville Power Administration, Portland, OR; 
Forest Service, Missoula) MT (USA). Northern Region; 
Bureau of Land Management, eae OR (USA)). Aug 
1985. 58p. NTIS, PC A04/MF AOl1; 1; GPO Dep. File 

Number DE86014008. 

The project described includes the Taft-Bell 500 kV Trans- 
mission Line. This facility crosses 52.05 miles of National Forest 
System lands, and 2.54 miles of lands managed by the Bureau of 
Land Management. Between the Coeur d’Alene River and Wallace, 
a 10.5 mile portion will parallel the Washington Water Power 
Company's Noxon-Wallace-Pine Creek 230 kV Transmission Line. 
BPA will do road construction and right-of-way clearing for both 
The Washington Water Power Company and BPA transmission 
lines in this parallel area. This Project Plan is a compilation of 
Points of Agreement. It is intended to serve as permanent docu- 
mentation and as a field guide during the construction period. 


42883 (DOE/NBM—6013968) Annotated bibliography of 
uhy ac substation equipment, 1968-1985. Lava, V. a 

(USDOE Bonneville Power Administration, Portland, OR). 
Aug 1985. 55p. ae” PC A04/MF A01; GPO Dep. File 
Number DE8601396: 

This chasosete is divided into sections dealing with insu- 
lation coordination, switchgear, shunt reactors, surge arresters, 
power transformers, current and voltage measurement equipment, 
station design and operating experience, and testing facilities. 
(DLC) 


42884 (DOE/PE/17056—T12) Fire protection review, 
Administration, 


(Factory 
Jul 1986. Contract ACO01- SPE F056. 1 
DOE WPAS Contractors. File Number 

This report summarizes findings of a fire protection review 

, 1986 at the Western Area Power 

Administration's Miles City Converter Station. This facility would 
not be considered a Highly Protected Risk. Major physical defi- 
ciencies include lack of automatic sprinkler protection, an inad- 
equate water supply, and an inadequate fire wall around the Valve 
Hall. Major human element deficiencies include delayed response to 
site alarms and the lack of monthly inspection programs. The loss 
potential is $23,000,000. This is made up of $15,000,000 property 
damage and $8,000,000 loss of income for an expected 18 month 
outrage. 


42885 (EPRI-EL—4540-CCM-Vol.1) TLWorkstation 
code: version 1.0. Volume 1: executive program user’s manual. 
Whitlock, B.; Perkowski, D. (Power Computing, Dallas, 
TX (USA)). Jul 1986. 4ip. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920399. 
TLWorkstation is the Electric Power Research Institute's 
(EPRI’s) latest software offering to utility engineers engaged in the 
analysis and design of new transmission lines and the upgrading of 
existing ones. EPRI’s goal for TLWorkstation is to provide the 
software tools necessary to plan, design and analyze transmission 
lines in a single, interactive and consistent software package. This 
version contains a number of state-of-the-art programs and repre- 
sents only the first step in the development of the complete system. 
Programs in this first release utilize format types depending on the 
type of input data required. All control and menu screens use a 
format developed by Power Computing their proprietary language 
called PADL. This system frees the engineer from having to learn 
a variety of job control languages, input formats, and data mainte- 
nance routines. Input screens that benefits from a graphical repre- 


in FORTRAN 77. This Volume 1 of an 18-volume report. 
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428686 (EPRI-EL—4540-CCM-Vol.5) TLWorkstation 
code: version 1.0, Volume 5: MULTI-FLASH manual, Grant, 
LS.; Anderson, J.G. (Power Technologies, Inc., Schenecta- 
dy, "NY (USA)). Jul 1986. 244p. Research Reports Center, 
Box 50490, Palo Alto, Ca 94303. File Number 1186920400. 
The MULTIFLASH program was developed to permit 
computation of simultaneous ae or multiple-circuit 
ning flashover of transmission lines, including prediction of the 
probabilities of flashover of up to 12 phases on one transmission 
tower. Either ac, dc, or any combination of ac and dc can be evalu- 
ated. The algorithms are developed to handle tower geometries so 
that designs can be evaluated for minimizing the likelihood of si- 
multaneous double-circuit lightning flashover. As originally devel- 
oped, the program was an extension of the method described in 
Sv ead aiisenp atid inanagiana nanan aeeieiaienieatn emien 345 
kV and above, which was itself embodied in the 
FLASH developed and made available through the IEEE Working 
Group on Lightning Performance of Transmission Lines. 


42887 (EPRI-EL—4540-CCM-Vol.6) TLWorkstation 
code: version 1.0. Volume 6; TLOP manual. Grant, L.S.; 
Clayton, R.E. (Power Technologies, Inc., Schenectady, NY 
(USA)). Jul 1986. 386p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920401. 

The transmission line optimization project has the goal of 
developing innovative optimization techniques for 115 to 500 kV 
transmission lines to optimize the interdependent electrical, environ- 
mental, and structural design parameters with respect to such fac- 
tors as initial or lifetime cost, electric field strength, and right-of- 
way requirements. This project is developing two closely linked 
computer programs to aid a line designer: TLOP, for Transmission 
Line Design Optimization, and TSPOT, for Tower Spotting. At the 
present time, the TLOP program has been released, while TSPOT 
is scheduled for release in 1986. This Manual describes the TLOP 
program. 
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42888 (CEA-CONF—7924) Expert systems as means 7 
a systematic risk approach. Saint-Jean, T.; Soulatges, D 

(CEA Centre d’Etudes Nucleaires de Fontenay -aux-Roses, 

92 (France). t. d’Analyse de Surete). A; pr 1985 , i Ga 

French). (CO "85042331; DAS—167). NTI 

Only), PC A02/MF A0O1. File Number Dese7sore, 

From Seminar on health, safety and working conditions: Ho- 
rizon 2000; Paris, France (1 Apr 1985). 

This study takes place in the nuclear safety field. The indi- 
vidual consideration of facts, analysis of an accident or study of a 
work place, show the necessity to take into account the interactions 
between sub-systems in the risk approach, more particularly in the 
case of "man-machine” Presenting the example of a 
project being developed by the Department of Safety. Analysis 


A.; Lepareux, M. (CEA Centre d’Etudes Nucleaires = 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et eS Industriel (IRDJ)). 
May 1984. 5p. Ga French ( -8505279—1). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE867 

From Congress on numerical simulation of combustion phe- 
nomena; Valbonne, France (21 May 1985). 

Hydrogen released in the case of an accident occurring in a 
nuclear power plant may involve the formation of a detonating 
mixture of which consequences can be very important on the struc- 
tures. The method presented in this paper consists in studying the 
propagation of shock waves in a confined medium with an explicit 
resolution method of hyperbolic systems, treated by a variational 
formulation coupled with finite elements. 
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REFER ALSO TO CITATION(S) 3904, 4184, 4185, 4219, 4266, 4273, 4290, 
4316, 4319, 4320, 4321, 4324, 4325, 4326, 4328, 4329, 4330, Se 4339, 4341, 
4345, 4347, 4349, 4353, 4355, 4377, 4379, 4384, 4386, 5167, 5. 


42890 (BARC—1261) TREDIT - a 3-D multigroup diffu- 

— cores. Mo- 

V. (Bhabha Atomic Re- 

search Centre, Sete (India); Bhabha Atomic Research 

Centre, Bombay (India). Theoretical Physics Div.). 1985. 

p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86703034. 

A multigroup 3-D reactor core simulator based on neutron 
diffusion theory, called TREDIT has been developed for Light 
Water Reactors (LWRs). It considers triangle shaped meshes in X- 
Y plane and variable mesh spacing in Z-direction. Thus it is espe- 
cially suited for designing and analysing LWR cores with hexago- 
nal fuel assemblied like the Russian WWER reactors. When fuel as- 
sembly cross-sections in multigroup form are input as fitted con- 
stants, the computer code TREDIT can build up core burnup dis- 
tribution with power distribution computed for initial reactor con- 
ditions. The results of this code have been compared with another 
diffusion theory based code and found satisfactory. Xenon feedback 
effects on core power distribution are demonstrated. 


42691 ee eee 

computing technology for 

sients. Wulff, W.; Cheng, ; Mallen, -@B 

National Lab., Upton, B NY NCOSAY) 1986. ‘Contract AC02- 
76CHO00016. 12p. (CONF-860906—14). NTIS, PC A02/MF 
A01 - GPO. File Number T186012701. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The plant analyzer recently developed at Brookhaven Na- 
tional Laboratory embodies the unique combination of high simula- 
tion fidelity, with convenient interactive access, much faster than 
real-time simulation speed and low cost. This has been achieved 
through a deliberate match of modeling techniques with modern, 
special-purpose minicomputer architecture, designed for high-speed 
simulations of complex systems. The BNL Piant Analyzer is a pow- 
erful engineering tool for carrying out, routinely and cost-effective- 
ly, safety analyses, optimizations of procedures, parametric studies 
to obtain safety margins and for generic training. It is also applica- 
ble for operator assistance through plant performance monitoring, 
automatic fault diagnostics and on-line support during emergencies. 
This paper presents five modeling principles, the criteria for select- 
ing numerical integration techniques and the key features of the 
special-purpose peripheral processor, the AD10 of Applied Dynam- 
ics International. The paper presentation is followed by a remote 
access demonstration of the plant analyzer. 


42892 (EPRI-NP—4644-M-Vol.1) Application of environ- 
mental fatigue stress rules to carbon steel reactor 


piping. 
Volume 1. Executive summary. Final report. Mehta, H.S.; 
Ranganath, S.; Weinstein, D. (General Electric Co., 
Jose, CA (USA). Nuclear Engineering Div.). Jul 1986. 22p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920408. 

Based on extensive laboratory data base for environmental 
effects on fatigue crack initiation of carbon steel in high-tempera- 
ture oxygenated water, correction factors to the ASME Section III 
Code equation for fatigue design of piping were developed. Proce- 
dures were devised for application of the modified equation where- 
by reactor transients can be accounted for without excessive usage 
factor penalty. An example of the conservatism resulting from use 
of the modified equation is presented. To facilitate application of 
the stress rules equations and to encourage use by the designer, a 
computer program was developed to automate the procedure. In 
addition, a handbook was prepared outlining a stepwise, decision- 
tree process for use of the stress rule equations. The ultimate bene- 
fit is additional margin precluding environmentally accelerated fa- 
tigue crack initiation. 


42893 (EPRI-NP—4644M-Vol.2) Application of environ- 

mental fatigue stress rules to carbon steel reactor piping. 

Volume 2, Handbook. Final report. Mehta, H.S.; 

S.; Weinstein, D. (General Electric Co., San Jose, CA 

(USA). Nuclear Engineering Div.). Jul 1986. 41p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 

Number T1I86920409. 

The procedure for application of carbon steel environmental 
fatigue design rules is presented in a handbook format. The hand- 
book encompasses a computer program that further facilitates appli- 
cation of these rules. This handbook outlines a step-by-step proce- 
dure for the application of carbon steel environmental fatigue 
design rules to piping and components which are analyzed per rules 
of NB-3600 and NB-3200 of the ASME Code. It is assumed that 
the analyst is familiar with the fatigue evaluation procedures out- 
lined in these subparticles. The analyst should refer to the compan- 
ion technical report for the background, detailed explanation, and 
derivation of the correction factors specified in this handbook. 
Compliance with these stress rules means only that the piping or 
component design is adequate from the standpoint of environmen- 
tally-assisted fatigue failure. Complete suitability for specified serv- 
ice loadings is dependent on meeting the primary stress limits for 
design loadings and any applicable stress limits. 


42894 (EPRI-NP—4690-SR) Evaluation of flaws in aus- 
tenitic steel piping. (Electric Power Research Inst., Palo 
Alto, CA (USA). Nuclear Power Div.). Jul 1986. ee 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920407. 

This report summarizes the methods and bases used by the 
Task Group for Piping Flaw Evaluation to develop allowable flaw 
sizes for the American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code, Section XI, IWB-3640, “Evalua- 
tion Procedures and Acceptance Criteria for Austenitic Piping.” 
Because the Task Group identified two flaw related failure mecha- 
nisms for light water reactor (LWR) austenitic steel piping, two 
sets of allowable flaw size tables were developed. One set is pre- 
sented for base metal and non flux welds, which have high flaw tol- 
erance; a second set is provided for flux welds that can have lower 
relative toughness and flaw tolerance. Application of the flaw eval- 
uation procedures for cast austenitic piping requires material classi- 
fication on a case by case basis. Allowable flaw sizes are presented 
in tabular form, with the allowable part-through flaw depth defined 
as a function of load and flaw length. Tables are presented for both 
longitudinal and circumferential flaws, and normal/upset and emer- 
gency/faulted conditions. This report also recommends crack 
growth rate and weld residual stress data needed to perform subcri- 
tical crack growth analyses in accordance with Section XI, Appen- 
dix C, “Evaluation of Flaws in Austenitic Piping.” These data and 
the allowable flaw size tables provide the means to determine the 
acceptability for continued service of austenitic piping containing 
flaws whose sizes exceed the standards specified in Section XI, 
IWB-3514.3, “Allowable Indication Standards for Austenitic 
Piping.” 35 refs., 16 figs. 


42895 (EUR—9654) HFR irradiation testing of light 
water reactor (LWR) fuel. Markgraf, J.F.W. (Commission of 
the European Communities, Petten (Netherlands). Joint Nu- 
clear Sale Center). 1985. 48p. Commission of the Euro- 
pean Communities, Petten (Netherlands). Joint Nuclear Re- 
search Center. 

For the materials testing reactor HFR some characteristic in- 
formation with emphasis on LWR fuel rod testing capabilities and 
hot cell investigation is presented. Additionally a summary of LWR 
fuel irradiation programmes performed and forthcoming pro- 
grammes are described. Project management information and a list 
of publications pertaining to LWR fuel rod test programmes is 
given. 
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42896 (JAERI-M—85-035, pp 304-313) Nuclear data for 
neutron radiation damage studies for LWR-PV and fusion re- 
actor materials, Nakazawa, M. (Tokyo Univ., Tokai, Ibar- 
aki, Japan. Nuclear Engineering Research Lab.). Mar 1985. 
NTIS (US Sales Only), PC Al8/MF AOl1. File Number 
DE85901515. (CONF-8411174—; NEANDC(J)—112/A; 
INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Nuclear Data required for neutron radiation damage studies 
are reviewed in both fields of Light Water Reactor Pressure-vessel 
Surveillance Dosimetry Improvement Program(LWR-PV-SDIP) of 
USNRC and Fusion Reactor Material Testing. In the LWR-PV- 
SDIP, it is required uncertainty estimations of nuclear data used in 
the neutron transport calculations to predict the neutron fluence in 
the LWR Pressure-Vessel as well as the photo-reaction cross-sec- 
tion such as 7**U(y, fission) and the two stage competing reaction 
cross-section such as "*Ni(n,p)®*®Co(n,y). Neutron reaction cross- 
section measurements and evaluations are urgently required in the 
higher energy region for the fusion reactor material irradiations 
using the intense 14MeV, simulated 14MeV neutron and spallation 
neutron sources, for which present status of relating data and their 


(JAERI-M—85-064) Studies on ductile unstable 


pipe loading 

room temperature. Kaneko, Tadashi; Shibata, Kat- 
‘avis oe Toshihiro; Kawamura, Takaichi; Miyazono, 
Atomic Energy Research Inst., Tokyo; 
ergy Research Inst., Tokai, Ibaraki. Tokai 
Research Eetablishent) May 1985. Sip. Un —— 

NTIS Ee Sales Only), PC AOS5/MF AOl1. File 

DE86702 

ali a a 
ducted to evaluate the fracture behavior of center cracked panel 
specimens fabricated from 24-inch diameter JIS STS42 carbon steel 
pipe under tensile loading condition at room temperature. The pro- 
gram approach includes a two effort. The first phase develops J-R 
curve data for center cracked panel specimens to characterize crack 
growth resistance. In addition, the collapse load of center cracked 
panel specimen is determined using net-section collapse criterion, 
and that of carbon steel pipe with a through-wall circumferential 
crack is predicted. The second phase of this program is to modify 
the current 100 ton fatigue test machine to conduct unstable frac- 
ture experiments under compliant tension. Especially, this phase fo- 
cusses on the applicability of J-integral tearing instability criterion 
to predict the unstable fracture behavior of carbon steel piping 
using center cracked panel specimens. The following conclusions 
have been drawn from the results of this investigation. (1) Based on 
the net-section collapse criterion, the collapse load of JIS STS42 
carbon steel pipe with a through-wall circumferential crack can be 
predicted from flow stress given by osub(f) = 0.6(csub(y) + 
osub(u)) where osub(y):0.2% proof strength, osub(u):ultimate ten- 
ee 
the combination of J-integral resistance curves and tearing in- 
Gehl lesiilean. toeaahin- damadiiinds uiitam-endaeas. 
ity point of flawed structures with a high compliance. However, 
the prediction of the accurate instability point has not yet been de- 


Proceedings. (Nuclear 
issi DC (USA). Div. of 
Technology). Jun 1986. (CONF- 


Seliened 
8510337—). NTIS, PC A15/MF A0Oi - GPO. ile Number 


TI86901558. 

From Seminar on LEAK-BEFORE-BREAK: international 
policies and supporting research; Columbus, OH, USA (28 Oct 
1985). 

Separate abstracts were prepared for 17 papers in this report. 
(DB) 


42699 (NUREG/CR—3320-Vol.1) LWR Pressure Vessel 
Surveillance Improvement PSF experi- 
and blind test results. Volume 1. McElroy, 


W.N. (ed.). (Hanford Engineering Devel 
i lopment Lab., Ric 
land, WA (USA)). Jul 1986. Contract ‘AC06-76FF02170. 
a L-TME—86-8-Vol.1). NTIS, PC A22/MF A0O1 
File Number T186013894. 

This document provides PSF experiment summary informa- 
tion and the results of the comparison of measured and predicted 
physics-dosimetry-metallurgy results for the PSF experiment. This 
document also contains (in an appendix) each final report of partici- 


an of BWR piping. Tabatabai, A. 
(Pacific Northwest Labs., Richland, WA (USA). Dec 1985. 
Contract AC06-76RL01830. 7 (CONF-860722— 17). 
NTIS, PC A02/MF A0O1 - GPO. Pile Number T186013597. 
From ASME pressure vessel and piping conference and ex- 
hibit; pee IL, USA (20 Jul 1986). 
This paper describes work recently completed at Pacific 
Northwest Laboratory (PNL) to use value-impact (V/I) analysis 
methods to help guide research to improve the effectiveness of in- 
service inspection (ISI) procedures at nuclear power plants. The ex- 
ample developed at PNL uses the results of probabilistic fracture 
mechanics and probabilistic risk analysis (PRA) studies to compare 
three generic categories of non-destructive examination (NDE) 
methods. These NDE methods are used to detect possible pipe 
cracks such as those induced by intergranular stress corrosion 
(IGSCC). The results of the analysis of this example include (1) 
quantification of the effectiveness of ISI in increasing plant safety in 
terms of reduction in core-melt frequency, (2) estimates of the in- 
dustry cost of performing ISI, (3) estimates of radiation exposures 
to plant personnel as a result of performing ISI, and (4) potential 
areas of improvement in the NDE and ISI process. 


42901 (STUDSVIK-NR—84-514) Review of new nuclear 
technology. Summary report. Lundell, B. (Studsvik Energi- 
teknik “AB, Nykoeping (Sweden); a oe NTIS (OS aeles 
den, Stockholm (Sweden)). Nov 1984. 39p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86702805. 

Published in Swedish as EFN-LET--1984-35. 

The report briefly summarizes the results of Efn Task 4114 
071 ‘Review of new nuclear technology’. The Task is divided into 
seven Sub-Tasks which are described in separate sections: Current 
Status of FBR; FBR Safety; Gas-Cooled Reactors; Heavy Water 
Reactors; Advanced Light Water Reactors; Fuel cycle; Develop- 
ment Scenarios. 


42902 (VTT-TUTK—382) Trend analysis for light water 
reactor units ie 
units. Lehtinen, E. (Valtion 


nuclear power i 
hinashoaia (Finland)). Dec 1985. 98p. NTIS (US 
Sales Only), PC AO0S5/MF A01. File Number DE86703049. 
Operational performances of LWR units have been analysed. 

The load factor has been used as the basic measurement in quantify- 


ing operational performances of LWR units. The whole operating 
, in the sense of the annual and cumulative load factors 


perf i 

operational performance of LWR plants have been identified. Fur- 
thermore, the annual load factors of duplicate units have been com- 
ith those of their predecessors at the same nuclear power 
load factors of LWR units supplied by some contractors 
‘or located in certain countries deviate clearly and regularly 
load factor averages. The U.S. units and the units sup- 
lied by U.S. contractors to other countries are especially influen- 
tial on load factor averages of LWR units. Some estimates for 
been made based only on the load factor 

and BWR units up to date. 
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42903 of GPT-based optimization algo- 
rithm, White, J.R.; D.M.; Biswas, D. (Univ. of 
Lowell, MA). Transactions of the American Nuclear Society; 
50: 83-86(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The University of Lowell and Westinghouse Electric Corpo- 
ration are involved in a joint effort to evaluate the potential bene- 
fits of generalized/depletion perturbation theory (GPT/DTP) 
methods for a variety of light water reactor (LWR) physics appli- 
cations. One part of that work has focused on the development of a 
GPT-based optimization algorithm for the overall design, analysis, 
and optimization of LWR reload cores. The use of GPT sensitivity 
data in formulating the fuel management optimization problem is 
conceptually straightforward; it is the actual execution of the con- 
cept that is challenging. Thus, the purpose of this paper is to ad- 
dress some of the major difficulties, to outline our approach to 
these problems, and to present some illustrative examples of an effi- 
cient GTP-based optimization scheme. 


42904 Nodal formulation relating assembly power and re- 
activity. Sauer, I.L.; Driscoll, M.J.; Kao, P.W. (Massachu- 


setts Institute of Technology, Cambridg, e). Transactions of 


the American Nuclear Society; 50: 86-88(Nov 1985). (CONF- 
851115— 

mane American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov a 

Although nodal methods for light water reactor physics cal- 
culations have long been part of the fuel manager’s repertoire, most 
involve computation of the neutron flux given cross-section data as 
input. Work at the Massachusetts Institute of Technology by a 
number of students over the past several years has shown that it is 
sometimes advantageous to formulate nodal relations that directly 
compute node (e.g., assembly) average power given reactivity as 
input. For example, since (poison-free) reactivity is, to an excellent 
approximation, a linear function of burnup, a nodel model of this 
type is ideally suited as a module in core reload optimization com- 
putations, since they typically require many rapid calculations shut- 
tling back and forth between the beginning and end of cycle for a 
variety of loading patterns. The approach is also particularly useful 
for teaching purposes. 


Radionuclide correlations in low-level waste. 

Miller, A.D.; Shaw, R.A.; Robinson, P. Transactions of the 

fills). Nuclear Society; 50: 89(Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, ~~ USA (10 Nov 1985). 

Over the past 3 yr, utilities have developed compliance pro- 
grams for the rule promulgated by the US Nuclear Regulatory 
Commission that requires the classification of low-level waste into 
three classes, A, B, and C. This classification, defined in 10CFR61, 
is left up to the waste generator and is based on the concentrations 
of various radionuclides in the final waste form. The methodology 
most applicable to power plants involves scaling difficult-to-meas- 
ure nuclides to those which are both easy to measure and possess 
rete te ae 
been in use for several years in determining the transuranic content 
of waste based on the '“*Ce concentration. The NRC has accepted 
this technique and has in fact suggested its extension to the problem 
nuclides listed in 1OCFR61. The purpose of this report is to summa- 
rize the work done by Impell Corporation for the Electric Power 
Research Institute. A data base of ~ 700 waste analyses was col- 
lected and used to develop and support a scaling factor methodolo- 
gy. Important differences exist between boiling water reactors and 

ized water reactors which preclude the use of common scal- 
ing factors. In fact, important differences between substantially 
similar plant types may prevent generically categorized scaling fac- 
tors from being used. However, the work reported here has deter- 
mined that several of the difficult-to-measure nuclides can be scaled 
on a generic basis. 


42906 Out-of-core fuel management optimization utilizing 
the integer linear programming , S.; Turinsky, 
P.J. (North Carolina State Univ., nsactions 0 

= = Nuclear Society; 50: 95- ov 1985). (CONF- 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Nuclear fuel management decisions for light water reactors 
can be categorized as out-of-core and in-core decisions. Out-of-core 
decisions concern what fuel and burnable absorbers to place in the 
core and in-core decisions concern where to place them. This paper 
reports on an automated capability to determine the optimum 
values of out-of-core fuel management decisions. The objective is to 
determine the optimum cycling scheme so that the levelized fuel 
cycle cost over a planning horizon is minimized without violating 
any constraints. The cycle energy requirements are assumed 
known. By discharging the least reactive fuel at the end of each 
cycle, the burned assemblies to reinsert are determined. Selecting 
the number of fresh assemblies as the decision variables, the enrich- 
ments of these assemblies are uniquely specified by the cycle 
energy requirements. Constraints considered include maximum en- 
richment and discharge burnup limits. In addition, to assure quar- 
ter-core symmetry, the number of fresh assemblies is constrained to 
multiples of four. 


42907 Scope of new technological development of the fuel 
cycle. Uematsu, K.; Kiyose, R. Transactions of the American 
Nuclear Society; 50: 102(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The authors have been developing mixed-oxide (MOX) fuel 
fabrication technology on the basis of the development methods for 
fuel cycle technology. In the near future, more advanced technolo- 
gy should be established and applied to the MOX fuel fabrication 
process in order to ensure a reliable supply of low-price MOX fuels 
to the users. The development of LWR fuel reprocessing technolo- 
gy in Japan has been carried out mainly by the Power Reactor and 
Nuclear Fuel Development Corporation, focusing its main activities 
on the Tokai Reprocessing Plant. It is assumed that the following 
development activities are indispensable to the improvement of the 
economics of reprocessing plants: a decrease in operational costs, 
improvements in plant availability, a shortened maintenance period, 
and reduction of secondary waste production. To this end, it is 
planned to pursue the development of equipment containing a cor- 
rosion-resistant material with higher reliability, remote maintenance 
and repair systems, in-service inspection and process control sys- 
tems, and decreases in radioactive discharges and exposures to plant 
personnel. Consequently, sufficient plant availability will be 
achieved and ensured. 


42908 Long-term radwaste to reduce impact of 
the LLW Act of 1980. Parkyn, J.D. Transactions of the 
a Society; 50: 106-107(Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Low Level Radioactive Waste Policy Act of 1980 was 
passed by Congress in an attempt to deal with a nationwide prob- 
lem. Starting in 1981, the La Crosse boiling water reactor 
(LACBWR) staff has implemented an intensive waste reduction 
plan to prepare for the potential failure of the act. The first step 
was modification of the existing waste treatment building for high- 
density radwaste storage and to modify the method of handling 
water treatment resins. Numerous activities within the plant are de- 
signed to reduce the production of low-level wastes and are dis- 
cussed in the paper. Reduction of volume is definitely good eco- 
nomics as well as good politically for the industry. 


42909 Integrity of spent fuel and pool components during 
wet storage. Bailey, W.J.; Johnson, A.B. Jr.; Lambert, R.W. 
(Battelle Pacific Northwest Labs., Richland, WA). Tyansac- 
tions of the American Nuclear Society; 50: 116(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The only method currently licensed for storing domestic 
commercial light water reactor (LWR) fuel is wet storage (i.e., in 
water-filled pools). Activities are under way to license dry storage; 
however, utilities will continue to store most spent LWR fuel in 
pools. Therefore, it is important for wet storage technology to 
function well and to possess high credibility by having a meaning- 
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ful surveillance program and technically credible data base on wet 
storage experience. Before enactment of the Nuclear Waste Policy 
Act of 1982, the US Department of Energy (DOE) had the major 
role in maintaining the data base on pool storage of discharged nu- 
clear reactor fuel. The act shifted responsibility for all aspects of 
fuel storage to the utilities. In response, utilities have participated 
increasingly - largely through the Electric Power Research Insti- 
tute (EPRI) - in formulating a storage surveillance program. This 

project was established and is being continued by Battelle Pacific 
Northwest Laboratories for EPRI. The project objective is to 
evaluate and document the integrity of spent LWR fuel and struc- 
tural materials during wet storage. A lead fuel assembly concept for 
validating safe wet storage for bounding storage conditions was in- 
corporated into the project. Activities under this project built upon 
previous studies sponsored by DOE on wet storage of spent fuel. 


42910 On-site dry fuel storage at Gentilly-1. Hoye, D.S.; 
Kachef, I.; Grant, I. Transactions of the American Nuclear 
Society; 50: 116-117(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 198 

Gentilly-1 is a 250- Ke) heavy water moderated boiling 
light water reactor situated in Gentilly, Quebec, ~ 140 km east of 
Montreal. The station is currently being decommissioned to a modi- 
fied storage with surveillance condition. As part of the decommis- 
sioning activities, the irradiated fuel discharged from the reactor 
and stored in the station spent fuel bay is being removed and placed 
into concrete canisters for dry interim storage until such time as an 
underground repository is built. 


42911 Dependence of spent fuel oxidation on burnup. Gil- 
bert, E.R.; Knox, C.A.; White, G.D.; Johnson, A.B. Jr. 
(Battelle Pacific Northwest Labs., Richland, WA). Transac- 
tions of the American Nuclear Society; 50: 117-118(Nov 1985). 
(CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
une — i‘? Nov 1985). 
US Department of Energy (DOE) acceptance start- 
ing in ine - spent fuel from utilities for ultimate disposal, interim 
dry storage of spent light water reactor (LWR) fuel! is being con- 
sidered by US utilities as an option for spent fuel management. The 
selection of a gas atmosphere and the appropriate storage criteria 
are key considerations for licensing dry storage installations. A 
technical basis for storing spent LWR fuel in inert gases in the US 
has been developed. However, the technical basis for storing spent 
fuel in air and the fuel temperature below which inert gas monitor- 
ing requirements can be relaxed have not been clearly identified. 
Seinen to determine the oxidation behavior of US spent LWR 
fuel have been sponsored by DOE, the US Nuclear Regulatory 
Commission, the Electric Power Research Institute, and the Ten- 
nessee Valley Authority. These studies have revealed that induction 
times for powder formation tend to increase for spent fuel com- 
pared with the behavior of nonirradiated UO:. Oxidation tests with 
spent LWR fuel with burnup levels ranging from 7500 to 32,000 
MWd/MTU are being conducted at Pacific Northwest Laboratory 
under the Commercial Spent Fuel Management Program. These 
tests are designed to establish criteria for storage of spent LWR 
fuel in oxidizing atmospheres and to determine the threshold tem- 
peratures below which inert gas monitors can be deactivated. 


42912 Decalibration of tungsten-rhenium thermocouples 
during measurement of fuel temperature. Vitanza, C.; Patter- 
son, C.B.; Conroy, B.F. Transactions of the American Nucle- 
ar Society; 50: 355-356(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Experience with tungsten-rhenium (W-Re) thermocouples in 
recent years has proven these sensors to be very reliable when used 
to measure the on-line temperature of fuel pellets for extended in- 
tervals, often in excess of 30 MWd/kg U. However, the thermo- 
electric coefficient of W-Re thermocouples is known to change 
during irradiation so that the indicated temperature is below the 
true value. Changes induced by irradiation, referred to as decalibra- 
tion in this paper, are of interest due to the application of the af- 
fected data in nearly all fuel rod, thermal-mechanical models. Eval- 
uations of the decalibration of W-Re thermocouples have been un- 
dertaken and are centered around a series of tests with short-length, 
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boiling water reactor-type fuel rods that have been equipped with 
W + 3% Re/W + 25% Re thermocouples. The thermocouples are 
located along the axial centerline of the rods and extend 70 mm 
into the fuel columns. Decalibration is measured by postirradiation 
tests in a furnace that was constructed to approximate in-core ther- 
mal gradients. The thermocouples have been irradiated at steady- 
state temperatures in the range of 950 to 1600°C. Recalibration 
tests have been performed at 800, 1000, and 1200°C. Results are 
summarized. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 3902, 4132, 4133, 4134, 4135, 4136, 4137, 
4138, 4139, 4140, 4141, 4143, 4144, 4145, 4146, 4147, 4148, 4149, 4151, 4153, 
4219, 4264, 4266, 4273, 4291, 4293, 4297, 4298, 4302, 4305, 4309, 4310, 4313, 
4315, 4316, 4320, 4323, 4324, 4325, 4328, 4329, 4330, 4334, 4335, 4336, 4341, 
4345, 4347, 4348, 4350, 4351, 4352, 4353, 4354, 4374, 4377, 4379, 4382, 4383, 
4384, 4386, 4477, 4684, 5167, 5210 


42913 (CEA-CONF—7919) Behavior of aerosols in the 
containment. Behavior of aerosols in accidental situation. 
Fermandjian, J. (CEA Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). d’Analyse de Surete). 
Dec 1984. 10p. (In French). (CONF-841288—5; DAS— 
139). NTIS S Sales Only), PC A02/MF AOl1. File 
Number DE86750746. 

From SFRP meeting on migration and confinement of radio- 
active products in water cooled reactors; Saclay, France (18 Dec 
1984). 

The modeling of the physical phenomena concerning the be- 
havior of aerosols in the containment of a PWR, in the case of a 
serious accident, is well developed (AEROSOLS/B1 computer 
code). The comparative tests which will be carried out in the frame 
of the OCDE and the CEE will allow to “situate” the AERO- 
SOLS/B1 code in the international content. Experimental programs 
are being developed or planned in France and in foreign countries 
to validate the code AEROSOLS/B1. 


42914 (CEA-CONF—7920) Relative importance of the 
different radionuclides for radiological consequences. Man- 
esse, D. (CEA Centre d’Etudes Nucleaires de Fontenay- 


aux-Roses, 92 (France). t. d’Analyse de Surete). Dec 
1984. 13p. (in French). ( NF-841288—2: DAS—140). 
NTIS S Sales Only), PC A02/MF A0Ol1. File Number 
DE86750743. 

From SFRP meeting on migration and confinement of radio- 
active products in water cooled reactors; Saclay, France (18 Dec 
1984). 

This paper tries, for several source-terms, to estimate the rel- 
ative importance of the different families of radioactive products in 
the calculation of radiological consequences; the study takes place 
in the case of accidental situations of PWR reactors. 


42915 (CEA-CONF—7921) Phenomenology of fission 
release out of the fuel in accidental conditions. Duco, 

= a Centre oa Nucleaires de Fontenay-aux- 
a French d’Analyse de Surete). Dec 1984. 

rach) “( INF-841288—4; DAS—141). NTIS 
Saeco 


ly), PC A0O2/MF AOl. File Number 

From SFRP meeting on migration and confinement of radio- 
active products in water cooled reactors; Saclay, France (18 Dec 
1984). 

This report presents the mechanisms of fission product re- 
lease out of the fuel, and more particularly depending on tempera- 
ture (750 to 2000°C). The prediction model currently used at the 
IPSN, developed from experiments, is finally recalled. The knowl- 
edge of the fission product release history out of the fuel during an 
accidental transient involves this one of the fission product distribu- 
tion between the UO, pellets and the fuel-can space in the pre-acci- 
dental phase (fuel operating in normal conditions). 5 figs. 3 refs. 
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42916 (CEA-CONF—7922) Description of an in-pile ex- 

(FLASH). Duco, J. (CEA Centre d'Etudes Nu- 
cleaires de Fontena' y-aux-Roses, 92 (France). fi 
d’Analyse de Surete). Dec 1984. oe (In French). a 
8412883: DAS—142). NTIS (US Sales Only), PC ‘A02/ 
MF AOl. File Number DE86750744. 

From SFRP meeting on migration and confinement of radio- 
active products in water cooled reactors; Saclay, France (18 Dec 
1984). 

, The aim of this program (four experiments FLASH 01 to 04) 
is the determination of the quantity of fission products released by a 
fuel rod during an accidental transient of the LOCA type, as well 
at the moment of the cladding burst as during the reflooding phase. 
4 figs. 2 refs. 


42917 (CEA-CONF—8001) Qualification of the neutronic 
evolution of LWR fuels in MELUSINE. Beretz, D.; Garcin, 
J.; Ducros, G.; Vanhumbeeck, D.; Chaucheprat, P. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Inst. 
3 Recherche Technologique et de Devel ent Indus- 
triei RDI). Sep 1984. 8p. (In French). (CONF-840902— 

26). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86750748 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep aa 

MELUSINE, a swimming poo pool type reactor, in Grenoble, 
for research and technological irradiations is well fitted to the neu- 
tronic evolution qualification of the LWR fuel. Thus, with an ad- 
justment of the lattice pitch, representative neutron spectrum loca- 
tions are available. The re-leading management and the regulation 
mode flexibility of MELUSINE lead to reproductible neutronic pa- 
rameters configurations without restricting the reactor to this pur- 
pose only. Under these conditions, simple calculations can be car- 
ried out for interpretation, without taking into account the whole 
core. An instrumentation by Self Power Neutron Detectors (collec- 
trons) gives on-line information on the fluxes at the periphery of 
the device. When required by the neutronicians, experimental pins 
can be unloaded during the irradiation process and scanned on a 
gammametry bench immersed in the reactor-pool itself, before their 
isotopic composition analysis. Thus, within the framework of neu- 
tronic evolution qualification, are studied fuel pins for advanced as- 
semblies for the light water reactors or their derivatives, with large 
advantages over irradiations in power reactors. 6 refs. 


42918 (CEA-CONF—8002) Improvement of the surveil- 
ee ae ee ee 
Lloret, R.; pont, C.; Nimal, J.C.; Poitou, 
M.; Riehl, RC Gen d'Etudes ‘Nucleaires de Greno- 
Be a ae Industriel (RDI). Sep. 1984.8 a 

velo} ent ustrie p 
French). (CONF-840902—25). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86750741. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

This paper describes a new dosimetry, installed inside and 
outside the Pressure Vessel of CHOOZ Nuclear Power Plant, 
during its 1982-1983 operation cycle. The inner dosimetry deals 
with a simulated capsule located like those of the previous pro- 
gtam, under the reactor plate, and includes copper, nickel, iron, ni- 
obium, copper-cobalt, neptunium and uranium dosimeters. Its aim is 
to qualify the information given by the existing copper dosimetry. 
The outer dosimetry is the fluence determination along the outer 
wall of the vessel. On the median plane, the results are compared to 
a 2 D DOT transport calculation. Preliminary results are given 
which improve the vessel and specimens neutronic caracterisation. 


42919 (CEA-N—2440) Corrosion of fuel assembly materi- 

als. Noe, M.; Frejaville, G.; Beslu, P. (CEA Centre 

d'Etudes Nucleaires de Cadarach e, 13 - Saint-Paul-les-Dur- 

c-— (France). Inst. de Recherche Technologique et de De- 

ent Industriel (IRDI)). Aug 1985. 63p. (In 

Front) NTIS (US Sales Only), PC A04/MF AOl. File 
iembas DE86750764. 

Corrosion of zircaloy-4 is reviewed in relation with previ- 

sions of improvement in PWRs performance: higher fuel burnup; 

increase coolant temperature, implying nucleate boiling on the hot 


clad surfaces; increase duration of the cycle due to load-follow op- 
eration. Actual knowledge on corrosion rates, based partly on labo- 
ratory tests, is insufficient to insure that external clad corrosion will 
not constitute a limitation to these improvements. Therefore, addi- 
tional testing within representative conditions is felt necessary. 17 
refs. 


42920 (CNEN-NE—1,20) Acceptance of emergency cool- 
aes See ee ee eee Sone 
de Energia Nuclear de Brasil, Rio de Janeiro). Oct 1985. 
(In Portuguese). Centro de Informacoes Nucleares, Rio 
Janeiro, Brazil. 

This norm establishes the acceptance criteria of emergency 
cooling systems of light water reactor core. 


42921 (DOE/BP—629) 1986 resource strategy technical 
appendices. Volume 2. (USDOE Bonneville Power Adminis- 
tration, Portland, OR). 1986. 172p. NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE86013877. 

The following appendices are included: Decision Analysis 
Model Documentation; WNP-1 and WNP-3 Preservation Cost 
Analysis; Regional Costs vs. Net Benefits; Supplemental Conserva- 
tion Results; National Science Foundation (NSF) Definition of Re- 
search and Development; Research and Development: “Short- 
Term” Need and “Long-Term” Capability Building; and Value of 
Energy. 


42922 (EPRI-NP—4671) Survey of domestic and foreign 


ting Services — .» Pittsburgh, PA 
(USA)). Jul 1986. 137p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920411. 
Most pressurized water reactors (PWRs) in the US use am- 
monia for pH control and hydrazine for oxygen scavenging in sec- 
ondary cycle all-volatile treatment (AVT) chemistry programs. Se- 
lected high-molecular-weight amines have more favorable liquid- 
vapor distributions and thus offer possible advantages for liquid- 
phase pH control over ammonia, which is very volatile and poorly 
ionized in the steam generator environment. Several PWRs in the 
US and Europe, plus many CANDU-type plants, use morpholine in 
AVT chemistry control for that purpose. Domestic and foreign ex- 
perience with morpholine is discussed in this study, which specifi- 
cally excluded French PWR experience with morpholine. Morpho- 
line was reported to be an effective pH control agent in AVT 
chemistry control. The only negative feature reported associated 
with its use is a slightly elevated cation conductivity level, presum- 
ably from organic acids formed from decomposition of morpholine. 
16 tabs. 


42923 (EPRI-NP—4672) Correlation of tube support 
structure studies. Final report. Hye R.S.; Balakrishnan, 
P.V. (Atomic Energy of Canada L ., Chalk River, Ontar- 


io. Chalk River Nuclear Labs.). Ta ‘1986. 119p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920410. 

The objective of this project was to review, analyze and 
evaluate the results of projects on corrosion of tube support struc- 
ture materials sponsored by EPRI and to apply these results to nu- 
clear steam generators in order to minimize corrosion problems in 
operating units. The project consisted of three tasks. In Task 1, the 
results of isothermal corrosion tests performed by Westinghouse 
and Combustion Engineering were analyzed and a model relating 
the corrosion rate to high temperature pH and chloride concentra- 
tion was developed. It showed that the pH of HC1, and CuCk and 
FeCl, solutions was affected by the corrosion reaction, whereas 
that of MgCl. and sea water was not. Task 2 analyzed the results 
from heat transfer tests in model boilers, pot boilers and heated 
crevice devices. The high temperature chemistry of test solutions 
was calculated as a function of the concentration factor. The corre- 
lation developed from isothermal tests was then applied to calculate 
the chloride concentrations, superheats and concentration factors 
within crevices. A relationship was developed between corrosion 
rate, bulk chemistry and superheat. The concentration within the © 
crevice was strongly dependent on the crevice superheat and 





5871 / ERA-11/19 


2102 Power Reactors, Non-breeding, Light-water Moderated, 


weakly dependent on the bulk chloride. In Task 3, the results of 
Tasks 1 and 2 were applied to steam generators. Correlations were 
developed relating corrosion rate in crevices to bulk chloride con- 
centration in the blowdown in sea water and neutral chloride. The 
predicted times to denting were in good agreement with observa- 
tions of denting in sea and brackish water plants. Recommendations 
are made to minimize denting in operating plants. 40 refs., 25 figs., 
19 tabs. 


Recirculating 
Goi J.A. (Dominion Engineerin ing 
rman, > 
(USA)). Jul 1986. 186p. Research Repo 
50490, Palo Alto, CA 303. File Number T186920405. 
Corrosion of alloy 600 tubing within the deep tube sheet 
crevices of a number of recirculating steam generators is an increas- 
ingly serious problem. Some plants have already replaced their 
steam generators due to this problem and other plants are planning 
replacements due to the increasing severity of the problem in their 
units. A necessary condition for most of the corrosion is the build- 
up of aggressive contaminants in the crevices. A few remedial 
measures have been tried to stop or ameliorate the corrosion. One 
measure that shows promise is tube sheet crevice flushing. This 
report describes the various methods that can be used to flush the 
contaminants from the crevices. Two tube sheet crevice flushing 
procedures are detailed. One procedure is recommended if the 
crevices contain liquids having concentrated amounts of contami- 
nants or if the crevice flow passages are blocked by solids. The 
second procedure is recommended if the crevice liquid contaminant 
concentration is diluted and the crevice is relatively free of solids. 
Specific equipment and operational recommendations are given for 
each procedure. The use of an appropriate tube sheet crevice flush- 
ing procedure at each refueling outage is recommended. 


42925 (EPRI-NP—4708) Chemical of PWR 


cleaning 
piles. Final report. — M.H.; 


steam generator sludge 

Glaves, C.L. (Combustion Engineering, Inc., Windsor, CT 
(USA). Nuclear Power Systems). Jul 1986. 253p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920413. 

Tubesheet sludge piles in PWR steam generators have con- 
tributed to heat transfer tube damage through a variety of corro- 
sion mechanisms. The subject of this report concerns the develop- 
ment and qualification of a generic process designed to remove 
these sludge piles chemically. Specifically, qualification of the 
EPRI/SGOG generic chemical cleaning process for Millstone 
Point II steam generators was complicated by the failure of a scale 
up demonstration test. The project described by this report was de- 
signed to identify and correct the cause of this failure, and to effec- 
tively demonstrate the resulting process (with any necessary modifi- 
cations) in a repeat scale up test. Laboratory testing was conducted 
to study one suspect test parameter at a time. A proposed cause of 
the original demonstration test failure was determined and a chemi- 
cal cleaning process modified by the addition of in-line filters, im- 
proved temperature control, and extended solvent step sequences 
was established. This process was successfully demonstrated in the 
final phase of this project and again, with slight modifications, in 
the final demonstration test for the Millstone Point II chemical 
cleaning program. The process was subsequently utilized in the 
chenihat dhetabek: of Wiliadnn Deen: & seam qpmasinen. 46: Rep, 
39 tabs. 


42926 (FRNC-TH—2109) Pe of the thermal ae 


Taha, B. (Institut New 

ique, 54 - Nancy (France)). 1982. 133p. (In 

k S Sales Only), PC A07/MF AOl. File 
Number DE86750759. 

The present study points out two main categories of steam 
generators for nuclear plants with PWR reactor, on one side of the 
Babcok and Wilcox type, and on the other side of the Westing- 
house type. The present study examines, from a recent patent, the 
possibility to add internal and external fins in the steam generator 

of PWR reactors. The finned-plate heat exchanger is 
first described. The thermal characteristics of a finned-plate and of 
an exchanger including these plates are tested. The theoretical 
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study and the experiment are both presented. The study deals more 
particularly with the evaluation of the global heat exchange coeffi- 
cient that the internal fins allow to improve. The experiment has 
been carried out for different flow rates and at different tempera- 
tures. 


42927 ee ee Contribution to PWR oper- 
ponerse ghee ee tee ae 
pared by on-line computer. Martinez, J.M. (Paris-11 Univ., 
91 - Gua’ (France)). 1983. 253p. (In French). NTIS (US 
Sales Only), PC A1l2/MF AO1. jile Number DE86750750. 

The first part of this dissertation describes the design and 
preparation of a PWR axial kinetics simulators. The code model, 
which includes twelve axial sections, is based on FICK’s law kinet- 
tion software. The second part presents a procedure for core con- 
trol through control absorbers. Based on measurements of axial 
power distribution, the method consists of building an adaptive 
model in the modal space. Rod group positioning is determined by 
an optimization program to regulate power level and control the 
modal vector with sequential priority of its components. Boron 
control is determined from computation of power reserve. As a 
conclusion, the author proposes an implementation of core control 
in the form of a computer software. 41 refs., IBM 370 


42928 (INIS-BR—417, pp 169-184) Structural 
of reactor buildings with help of complete FE models. Diaz, 
B.E.; a ee Martha, L.F.R.; Costa, E. (PROMON En- 
— S.A., Rio de Janeiro, Brazil). 1984. NTIS (US 

les Only), PC A12/MF A0l1. File Number DE86702802. 
(CONF-8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 

ar power plants; Porto Alegre, Brazil (3 Oct 1984). 
containment shell of a Reactor Building are formed by highly com- 
plex structures subjected to a large amount of actions due to differ- 
ent causes. The analysis of this complex structure can be performed 
with help of small models, each one representing a part of the 
global structure. The interaction effects among the partial models 
are accounted for in approximate way. This approach has been 
used previously with entire success in the design of 1300 MW 
PWR nuclear power plants. However a new and entire different 
approach can be used in the design of these structures. The entire 
assembly of structural elements of the building is represented and 
analyzed with help of a single and very large FE model. This paper 
will present the main characteristics of this type of analysis as well 
as all the necessary procedures, which must be implemented for the 
proper data processing of the forces and the automatic reinforced 
concrete design of the structural elements of the Reactor Building. 


42929 (INIS-BR—417, pp 185-198) Utilization of FE- 
systems for structural of KWU-type 1300 MW PWR 
‘convoy’. Quel, R.; Eicke, G. (Dyckerhoff und Widmann 
A.G., Muenchen, Germany, F.R., Dept. for Nuclear 
Plants). 1984. NTIS (US Sales Only), PC Al2/MF AO1. 
File Number DE86702802. (CONF-8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 
with the so called ‘Convoy-planning’ of a Nuclear Power Plant 
nearly independent of locality are shown for the Reactor Building, 
which is the most important safety relevant building. The Finite 
Element Models described herein were chosen in view of solving 
the problems economically with computer capacities available to 
engineering companies. In case of using FE models. The major 
problem, next to selecting a practicable sized system, is the match- 
ing of global and local systems which are ultimately decisive for 
the structural computation. 


42930 (INIS-BR—418, pp 35-49) General procedure for 
the determination of foundation stiffness. Halbritter, A.L.; 
Prates, C.L.M. (NUCLEBRAS, Rio de Janeiro, Brazil). 
1984. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number DE86702788. (CONF-8410303—Vol.2). 
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From Conference on structural analysis . 
ar power plants; Porto Alegre, Brazil (3 Oct 1984 
els Fort Alege, Bras @ Ot 180) of the spring con- 
sat tf amp coset ‘which repeat the ondon 


and design of nucle- 


KWU type taking into account the flexibility of the foundation slab 
is presented as an application example of this procedure. 


42931 (INIS-BR—418, pp 67-74) On the influence of the 
stiffness in the structural 


foundation response. Hal- 
britter, A.L.; Koishi, N.; Stukart, R.N.L. CLEBRAS, 
Rio de Janeiro, Brazil). 1984. NTIS (US OrOONE 


es 
Al2/MF AOl. File Number DE86702788. 
8410303—Vol.2). 
From Conference on structural analysis and design of nucle- 
ro plants; Porto Alegre, Brazil (3 Oct 1984). 
‘o consider the influence of the foundation on the structural 
POT sy cor pwapttemninys sg oe chopheacren 
springs and the damping by snubbers, in the structural model. The 
stiffness and the damping values of the foundation can be deter- 
mined by approximate methods based on simplifying assumptions, 
using, for example, the formula derived from the half space theory 
or numerical methods. The foundation stiffness has a great influ- 
ence on the dynamic characteristics of the structure (eigenvalues 
and eigenvectors), and together with the damping influence the 
structural dynamic response. In this paper the influence of the foun- 
dation stiffness on the floor response spectra of the reactor building 
of a NPP of 1300 MW PWR of KWU type is studied. 


42932 (INIS-BR—418, pp fae Investigation of pile 
es eet oe oe help of non linear 
Schulz, M.; Costa, E.; Vaz, L.E. 


analyses. Diaz, B. 

(PROMON ee S.A., Rio de Janeiro, Brazil). 1984. 

NTIS (US Sales Only), PC Al2/MF A0O1. File Number 

DE8&6702788. (CONF-8410303—Vol.2). _ 
From Conference on iy omy — 


is and design of nucle- 
ar power (ee Porto Ale; 3 Oct 1S 1984). 

‘ew important 1 nuclear power plants have 
toon ball over pile peuidion. The design requirements of Nucle- 
ar Power Plants prescribe accurate investigation of the as built con- 
ditions of the foundation. This study must take into account the 
actual concrete strength existent among and along the pile shafts of 
the foundation. In order to simulate the structural response of the 
foundation up to the failure, a non linear analysis must be per- 
formed. In this paper the required computer analysis procedures 
will be described. It can be verified that the redistribution of the 
internal forces in this highly hyperstatic soil-structure system can 
be of two types. The total applied forces over the foundation are 
redistributed among the piles and for each pile itself a local redistri- 
bution of forces takes place along the pile shaft. This type of analy- 
sis allows an accurate investigation of the actual safety margin ex- 
istent in the pile foundation, based on the actual as built conditions 
of the construction. 


42933 (INIS-BR—418, op 149-159) Some conclusions 
about the concrete strength of the bored piles of Angra 2 nu- 
clear power plant. Thomaz, E.C.S.; Joia, L.A. (PROMON 
Engenharia S.A., Rio de Janeiro, Brazil). 1984. NTIS (US 
Sales Only), PC "A12/MF AOl. File Number DE86702788. 
(CONF-8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alege. Brazil (3 Oct =. 

The concrete of the bored piles of Angra 2 was submitted to 


ability distribution functions that could simulate the concrete 
strength were studied applying the Kolmogorov - Smirnov fitness 
Fe eee on Cene © Saeeene Seen ene 

of the probability function (Weibull distribution) was developed 
adopting the Monte Carlo simulation technique. 


42934 (INIS-BR—470) Critical evaluation of faults in 
steam generators tubes in nuclear Granziera, M.R.; 
Mueller, A.E.F. (PROMON Engenharia S.A., Rio de Janei- 
ro (Brazil). 1984. 16p. (In Portuguese). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702856. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

A critical evaluation of failures in steam generators tubes is 
studied, giving enphasis to PWR systems. 


42935 (INIS-BR—473) Radiological environmental moni- 


(FURNAS, Rio de Janeiro (Brazil). 1984. 26p. (In 

). NTIS (US Sales Only), PC A03/MF AOl. File 

umber DE86702854. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

Presented and applied to Angra-1 is a methodology for im- 
planting the monitoring program of the vicinity level radiation ex- 
posure to the installation. The method considers two kinds of radio- 
active effluents in the environment: gaseous (in the atmosphere) and 
liquid (in the marine aquatic environment). It is based on the gen- 
eration and ordering of the important relation: radiation exposure 
pathway/radionuclide group. 


42936 wesc Experience of analysis of the 
operational occurrences in Angra-1 during the commissioning 
phase. Praes, J.G.L.; Borba, P.R.; Collussi, I. (FURNAS, 
Rio de Janeiro (Brazil)). mo 12p (In Portuguese). NTIS 
(US Sales Only), PC 02/MF AOl. File Number 
DE86702857. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

Presented are a methodology and analysis to determine the 
importance level of the operational occurences. Included are a de- 
scription and evaluation of an operational occurrence in Angra-1 
during the commissioning. 


42937 (INIS-BR—475) Measurement of the meteorologi- 
cal parameters in Almirante Alvaro Alberto nuclear power 
plant using captive balloon. Silva Lobo, M.A. da; Lima e 
Silva Filho, P.P. de; Eschebach, B.M. (FURNAS, Rio de 
Janeiro (Brazil)). 1984. 13p. (In Portuguese). NTIS (US 
Sales ly), PC A02/MF A0O1. File Number DE86702853. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

A methodology to obtain the meteorological parameters in 
the vicinity of the Almirante Alvaro Alberto nuclear power plant is 
presented. The study of the atmospheric dispersion is done by the 
analysis of the results and it is a complement of the meteorological 
operation of Angra-1 and pre-operation of Angra-2 and 3 program. 


(MTB—167) Behavior of impurity around the ion 
exchanger in PWR primary circuit. Kuroda, Sadaomi; 
Kashiwai, i. Miyamoto, Hitoshi; Hattori, Takahisa; 
Yamauchi, S ; Mizusaki, Hiroharu. (Mitsubishi Heavy 
Industries Ltd, 1 Tokyo (Japan)). Jan 1985. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86702812. 

The behavior of impurity (chloride ions were selected as a 
representative) around ion exchange demineralizers under PWR 
conditions are discussed. From laboratory tests, the selectivity coef- 
ficients for polyborate ions were obtained and the procedures for 
calculation of equilibrium concentration of impurities in PWR 
water conditions were established. Precise measurements in operat- 
ing plants proved that the impurity concentrations are extremely 
low (less than 50 ppb in Cl~). The correlation between estimated 
values from laboratory tests and values from in-plant measurements 
was satisfactory. 
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42939 (PB—86-191194/XAB) Industrial hygiene survey 
report of Millstone Nuclear Power Station No. 3 construction 
site, Waterford, Connecticut. Zaebst, D.D.; Herrick, R. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
pes _— Nov 1985. 65p. (WS—74.69). NTIS, PC A04/ 


Personal and area air samples were analyzed for total dust, 
organic solvent vapors, and metals during spray, brush, and roller 
painting and paint removal operations at Millstone Nuclear Power 
Station Number 3 construction site, Waterford, Connecticut, March 
1981. Solvent exposures were generally well below their relevant 
standards. Total dust exposures during paint removal ranged up to 
1,000 milligrams per cubic meter (mg/m3) in the containment build- 
ing. The OSHA standard for total dust is 15mg/m3. Exposures to 
lead dusts exceeded the OSHA standard of 0.05mg/m3 in the tur- 
bine, auxiliary, and containment buildings. Chromium exposures 
were generally below the OSHA standard of Img/m3, except for 
2.4mg/m3 in a personal sample taken during paint removal in the 
containment building. Very few engineering controls other than 3M 
single use respirators were observed. The authors note that the 
chromium exposure data is difficult to interpret as the form of the 
chromium is not known. If the chromium existed as hexavalent 
chromium exposure was excessive. The authors conclude that in 
view of the measured exposures to total dust, lead, and chromium, 

ing controls and respiratory protection are inadequate. 
Recommendations include implementing beter controls and respira- 
tory protection. 


42940 (PB—86-194941/XAB) Model study of the Kori II 
cooling-water discharge siphon. Prosser, M.J.; Payne, M.W. 
(British Hydromechanics Research Association, Cranfield). 
1982. 46p. RR—1918) NTIS, pt A04/MF AO1. 

the commissioning of the condenser cooling water 
system for the KoRi II power station in Korea, very turbulent flow 
conditions were observed in the stilling basin where the flow dis- 
charges from the main C.W. system. A 1-in-13 model was made to 


(PNL-SA—13617) New techniques for 
the reliability of reactor pressure 
monen, F.A.; Liebetrau, A.M.; Simonen, E. (Pacific 
Northwest Labs., Richland, WA (USA)). Dec 198 Con. 
tract AC06-76RL01830. 32p. (CONF-860722— _ NTIS, 
PC A03/MF AO1 - GPO. File Number T1I860135 

From ASME pressure vessel and piping conference 

IL, USA Jul 1 
sna RE sa Well flatts: sa 
cote, loctoding Go ‘VINA ends, have boon Gavelaped to pecdiet 


and ex- 


modeling 
vessels, —— K.L; Si- 


(STUK-B-YTO—16) Operation of Finnish nuclear 
comer ghuiaa, Munauebiaaiann October-December 1984, Re- 
eg Viitasaari, O. (Finnish Centre for Radiation and 

uclear Safety, Helsinki. Dept. of Nuclear Safety). Sep 
1985. 26p. NTIS (US Sales Only), PC A03/MF A01. File 
Number DE86702814. 

Same report published in Finnish as STUK-B-YTO-13. 

These reviews of the operation of the Finnish nucle- 
ar power plants concentrate on such events and discoveries related 
to reactor and radiation safety that the regulatory body, the Finnish 
Centre for Radiation and Nuclear Safety, regards as significant. In 
the report period, no event essentially degraded plant safety nor 
posed a radiation hazard to the personnel or the environment. The 
report also includes a summary of the radiation safety of the per- 
sonnel and the environment and tabulated data on the production 
and capacity factors of the plants. 


42943 (STUK-B-YTO—21) Operation of Finnish nuclear 
power plants. Quarterly report, 2. quarter 1985. Lehtinen, P. 
(Finnish Centre for Radiation and Nuclear Safety, Helsinki. 
Dept of Nuclear Safety). Nov 1985. 18p. NTIS (US Sales 
y), PC A02/MF AOI. File Number DE86702815. 
——— eae 
reviews of the operation of the Finnish nucle- 
ox power eaeaeeeeaamamedmnon tment 
to reactor and radiation safety that the regulatory body, the Finnish 
Centre for Radiation and Nuclear Safety, regards as noteworthy. 
The report also includes a summary of the radiation safety of the 
personnel and the environment and tabulated data on the produc- 
tion and load factors of the plants. In the report period, no event 
See 
personnel or the environment. 


42944 San Onofre Units 2 and 3 fuel performance. 
Swoope, S.C. Transactions of the American Nuclear Society; 
50: 79-80(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Southern California Edison’s San Onofre Units 2 and 3 are 
identical pressurized water reactor plants with a nominal output of 
1100 MW(e) each. The nuclear steam supply systems were provid- 
ed by Combustion Inc. (C-E), and the plant were con- 
structed by Bechtel, Inc. Unit 2 began commercial operation in 
August 1983; unit 3 in April 1984. The San Onofre reactors use the 
latest C-E fuel assembly design, which comprises a 16 x 16 array of 
fuel rods. Thus far, the performance of this fuel has been markedly 


presents 
yaad en eae ets le ee ee oe Oe 
data. The data documented are very important to the utility indus- 
try because they provide a valuable activity history of failed fuel. 


Reverse depletion method for PWR core reload 
ut Downar, T.J.; Kim, Y.J. (Purdue Univ., West er 
ette, IN). Transactions of the American Nuclear Society; 50: 
82-83(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 


mo (10 Nov 1985). 

Low-leakage fuel management is currently practiced in over 
half of all pressurized water reactor (PWR) cores. Prospects for 
Cuan INS ee 
seek to reduce core vessel fluence, mitigate pressurized thermal 
shock concerns, and extend vessel lifetime. Consequently, large 
numbers of burnable poison (BP) pins are being used to control the 
power peaking at the in-board fresh fuel positions. This has present- 
ed an additional complexity to the core reload design problem. In 


known variables while depleting the cycle in reverse from the EOC 
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exposure distribution to the beginning of cycle. The methods devel- 
oped were implemented in an approved light water reactor licens- 
ing code to ensure the validity of the results obtained and provide 
for the maximum utility to PWR core reload design. 


42046 workstation for design analysis of 
PWR fuel loading patterns. Story, G.T.; eee R.L. Trans- 
actions of the American Nuclear Society; 50 : 97-98(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The generation of fuel element loading patterns for light 
water power reactors that can be shown to meet cycle energy re- 
quirements, technical specifications for safety considerations, and 
cost constraints is a complex task which generally consumes consid- 
erable amounts of engineering and computer resources. This paper 
describes a software system that automates this procedure using a 
personal computer. This system is the Control Data Corporation’s 
reload design workstation. The following topics are discussed: file 
management functions, modeling of new fuel types, initial pattern 
synthesis, generation of successive pattern iterations, end-of-cycle 
scoping, cycle depletion analysis, fuel economics, loading pattern 

index. The elimination of nearly all hand editing and 
file manipulation tasks considerably reduces the error rate and engi- 
neering time required for generation of the reload patterns. 


42047 reduction through Westinghouse 
design and core management. Frank, F.J.; Scherpereel, 
L.R. (Westinghouse Electric Corp., Pittsburgh, PA). Trans- 
actions of the American Nuclear Society; : 101-1020Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

This paper describes advances in Westinghouse nuclear fuel 
and their impact on fuel cycle cost. Recent fabrication development 
has been aimed at maintaining high integrity, increased operating 
flexibility, longer operating cycles, and improved core margins. De- 
velopment efforts at Westinghouse toward meeting these directions 
have culminated in VANTAGE 5 fuel. The current trend toward 
longer operating cycles provides a further driving force to mini- 
mize the resulting inherent increase in fuel cycle costs by further 
increases in region discharge burnup. Westinghouse studies indicate 
the capability of currently offered products to meet cycle lengths 
up to 24 months. 


42048 Initiatives to improve fuel cycle economics at St. 
Lucie Unit 2. Freeman, R.S.; Matzie, R.A.; Rowan, G.A. 
(Combustion Saeeng, Inc.). Transactions of the Ameri- 
can Nuclear Society, 103-104(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Florida Power and Light (FP & L), with the help of Com- 
bustion Engineering, Inc. (C-E) has continually striven to reduce 
the cost of electricity from the St. Lucie Unit 2 nuclear power 
plant. This paper deals with the fuel management and technical 
specification changes already implemented in St. Lucie Unit 2, 
along with those now planned for subsequent reloads. FP & L and 
C-E together have made St. Lucie Unit 2 one of the nation’s most 
economically operated nuclear power plants. This was achieved be- 
cause of a mutual commitment to work together to improve the ec- 
onomics of St. Lucie Unit 2. This has already led to unit 2 stretch 
power [2700 MW(t)] and 18-month low-leakage cycles. By cycle 5, 
axial blankets and gadolinia-urania burnable absorbers should be 
added to the fuel cycle strategies. After these options are imple- 
mented at unit 2, FP & L and C-E will continue to explore new 
ways of reducing operating costs through technical specification 
changes, innovative fuel management schemes, and hardware modi- 
fications. 
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42949 (@OE/OR/21400—T268) Testimony of Fred R. 
esearch 


of ynatt, F.R. (Oak Ridge Nation- 
al Lab., TN (USA)). 27 Feb 1986. Contract ACO05- 
840R21400. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013494. 

A testimony is presented supplying information on: the con- 
solidated fuel reprocessing program; the liquid metal reactor tech- 
nology program; and the high temperature gas reactor technology 
program. 


42950 (IAE—3988/4) Single-velocity calculation of cylin- 
drical cells with highly absorbing annular zone. Sultanov, 
N.V. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984, 
21p. da Russian). NTIS _ Sales Only), PC A02/MF AO1. 
File Number DE8670304 

The application of . surface pseudosources method ip the 
Gsub(N) approximation for the single-velocity calculation of a mul- 
tizone cylindrical cell is described in short. Algorithms of matrix 
convolution and matriX pass for solving a set of algebraic equations 
derived by the surface pseudosources method are given. Stability of 
calculation of multizone cylindrical cells with high-absorbing annu- 
lar zones by the surface pseudosource method by means of matrix 
pass was demonstrated using the RBMK cell with a control ele- 
ment as an example. Stability of count of the matrix pass method 
version suggested is proved for the cell with high-absorbing and 
optically thick z. 10 refs.; 1 fig.; 3 tabs. 


42951 (JAERI-M—85-041) Release of metal fission prod- 
ucts from coated particle fuel. Sweep-gas capsules 74F9J, 
TSF4A and 75F5A. Ogawa, Toru; Fukuda, Kosaku; Kashi- 
mura, Satoru. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Tbaraki. Tokai 
Research Establishment). Mar 1985. 55p. (In Japanese). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86702816. 

A total of nine samples of Triso-coated UO, particle fuel 
were irradiated in three sweep-gas capsules 74F9J, 75F4A and 
75F5A. Amount of fission products released into the capsule com- 
ponents were measured after irradiation. Predominant mechanism 
of release was assigned to each sample by considering the irradia- 
tion temperature, time, end-of-life through-coating failure fraction 
(phi sub(EOL)) and fractional releases of metal fission products. 
Some samples showed substantial release of Cs'*’, which could be 
explained by neither phi sub(EOL) nor beginning-of-life fraction 
defective SiC (phi’ sub(BOL)). This excess release of Cs*” was ana- 
lyzed by either one of the two hypotheses: (1) additional generation 
of defective SiC, or (2) diffusion through intact SiC. The 
Agsup(110m) showed higher fractional release than Cs'*. Among 
other metal fission products, Eu proved to escape from coated fuel 
particles in a substantial fraction. 


42952 (JAERI-M—85-056) Thermal diffusivity of inter- 
nal insulation layer of HENDEL hot gas duct. Ioka, Ikuo; 
Kunitomi, Kazuhiko; Hishida, Makoto; Tanaka, Toshiyuki; 
en Hiroaki; Sanokawa, Konomo. (Japan Atomic 
pone Research Inst., Tokyo; — Atomic Energy Re- 
Inst., Tokai, Ibaraki. Tokai Research Establishment). 
May 1985. 2p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number 186702817. 

The Helium Demostration Loop (HENDEL) 
was constructed in March, 1982. The hot gas duct is installed in the 
Adapter section of HENDEL. The hot gas duct of 15 m in length 
connects the second-stage He gas heater Hs2 and the first-stage He 
gas cooler Cs:. Thermal performance tests of hot gas duct have 
been carried out since March, 1982. By measuring temperatures of 
the pressure tube and internal insulation layer and the heat flux dis- 
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tributions at the surface of the duct, the experimental correlation of 
the effective thermal conductivity of internal insulation layer was 
obtained. In this paper, thermal diffusivity of internal insulation 
layer is estimated by analyzing the transient temperature measure- 
ments with a heat transfer computer code, AYER. The following 
values were obtained: Thermal diffusivity : 1.5 x 10-*(m?/s) Specif- 
ic heat : 1.16(kj/kg.K). 


42953 (JAERI-M—85-069) Examination and vibration 
characteristics of gas circulator (B:) of HENDEL. Shimo- 
mura, Hiroaki; Izawa, Naoki; Ihzuka, Takayuki; Kawaji, Sa- 
toshi; Kunitama, Takehiko; Hayashi, Haruyoshi; Kobayashi, 
Toshiaki; Katoh, Michio. — Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Jun 1985. 28p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86702819. 

An examination and vibration measurements were conducted 
on the gas bearing type high speed helium gas circulator after the 
failure on April 1984 and the repairing on August 1984. The exami- 
nation made clear that the cause of the failure and scratching of gas 
bearing pads and journal shaft was found. The vibrational spectra 
showed a clear difference between failed and repaired conditions, 
and a frequency analysis technique by means of fast Fourier trans- 
form and a small-scale computer is expected as a useful method of 
diagnosis for circulators. A conceptual scheme of gas circulator di- 
agnostic system based on above principle is shown, and a basic 
process of diagnostic software is described. 


(JAERI-M--85-070) Water treatment in 
HENDEL cooling water system, (part 1). Kondo, Yasuo; 
Toka, Ikuo; Nekoya, Shinichi; Hoshi, Yoshio; Shimomura, 
Hiroaki. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Jun 1985. 38p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86702820. 

This report describes a water treatment method for the 
HENDEL cooling water system. With the data of the corrosion 
occurred in the pressure vessels of heaters Hs:, Hs2 and a cooler 
Cs: for the HENDEL M:z-loop, water treatment methods were re- 
viewed. The corrosion rate in these pressure vessels was max. 0.053 
mm/year and the pittings found in the heaters Hs: and Hs2 were 0.5 
mm - 5 mm in diameter and max. 1.3mm in depth. Moreover, 
grooving corrosion, which was max. 1.7 mm in depth, was ob- 
served at the abutted seam of the heater Hs2. The main cause of 
these corrosions may be attributed to irregular operation cycles of 
the HENDEL cooling water system, and also to inadequacy of 
water quality for using corrosion inhibitors. By adding polyphos- 
phate with Zn™ and dispersing agent in corrosion inhibitor, much 
improvement in preventing corrosion was verified. 


42955 (LA-UR—86-1879) Neutronic design studies for an 
low power reactor. Palmer, R.G.; Durkee, J.W. 
Jr. (Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 23p. (CONF-860906—13). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86011228. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The Los Alamos National Laboratory is involved in the 
design and demonstrations of a small, long-lived nuclear heat and 
electric power source for potential applications at remote sites 
where alternate fossil energy systems would not be cost effective. 
This paper describes the neutronic design analysis that was per- 
formed to arrive at two conceptual designs, one using thermoelec- 
tric conversion, the other using an organic Rankine cycle. To meet 
the design objectives and constraints a number of scoping and opti- 
mization studies were carried out. The results of calculations of 
control worths, temperature coefficients of reactivity and fuel de- 
pletion effects are reported. 
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42956 (OEFZS-A—0725) HTR research - development in 
Austria - 1984/1985 progress report. Proksch, E.; Reitsamer, 
G.; Neumann, W.; Fritz, K. (Oesterreichisches Forschungs- 
zentrum Seibersdorf G.m.b.H.; O6csterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H. Inst. fuer Chemie; 
Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 
Inst. fuer Metallurgie; aie a cones an 
Reaktorsicherheit 
1985. 8 . (CH—350/85; WE—367/85; RS—263/85). ae 
OEFZS, A-2444 Seibersdorf, Austria. 


2104 Power Pag woe Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 4143, 5271 


42957 (INIS-BR—417, pp 149-167) Reactor building 
design of nuclear plant ATUCHA II, Argentina. 


8410303—Vol.1). 
From Conference on structural analysis and design of nucle- 
ax power plans Porto Alegre, Brazil (3 Oct 198) 

It is presented the civil engineering project carried out by 
the joint venture Hochtief - Techint-Bignoli (HTB) for the reactor 
building at the Atucha II power plant (PHWR of 745 MWe) in 

the other civil projects at Atucha II are also 
i ee a ce a 
isti its developed by KWU in Germany, 


C.A. (TECHINT; National 
tina). 1984. NTIS (US Sales 
. File Number DE86702802. 


PC 

(CONF-8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

Described is the structural behaviour the containment 
structure during the pressure test of the Embalse plant (CANDU 
type, 600MW), made of prestressed concrete with an epoxi liner. 
Displacement, strain, temperature, and pressure measurements of 
the containment structure of the Embalse Nuclear Power Plant are 
presented. The instrumentation set up and measurement specifica- 
tions are described for all variables of interest before, during and 
after the pressure test. The analytical models to simulate the heat 
transfer due to sun heating and air convection and to predict the 
associated thermal strains and displacements are presented. 


42959 Gentilly 1: decontamination program. Le, H.; Den- 
ault, P. Transactions of the American Nuclear Society; 50: 
107-108(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
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The Gentilly 1 station, a 250-MW¢e) light-water-cooled oes 
heavy-water-moderated nuclear reactor, is 
a static state (variant of stage 1) condition by Atomic Energy of 
Canada Limited (AECL). The scope of the decontamination pro- 
gram at the Gentilly 1 site includes the fuel pool and associated sys- 
tems, the decontamination center, the laundry, the feedwater pumps 
and piping systems, the service building ventilation and drainage 
systems, and miscellaneous floor and wall areas. After an extensive 
literature review for acceptable decontamination methods, it was 
decided that the decontamination equipment used at Gentilly 1 
during the program would include a hydrolaser, a scarifier, chip- 
ping hammers, a steam cleaner, an ultrasonic bath, and cutting 
tools. In addition, various foams, acids, detergents, surfactants, and 
abrasives are used alone and in tandem with the above equipment. 
This paper highlights the result of these decontaminations, their ef- 
fectiveness, and the recommendation for future application. The 
methodology in performing these operations are also presented. 


2105 Power Reactors, Breeding 


ER ALSO TO CITATION(S) 4143, 4191, 4270, 4274, 4275, 4280, 4292, 
4294 43 4337, 4356, 4357, 4358, 4359, 4361, 4367, 4368, 4369, 4370, 4371, 4372, 


42960 (CEA-CONF—7959) Characteristics of the fabri- 
cation of fuel pins of the first core of Super-Phenix. Bariteau, 
J.P.; Guelfi, P.; Heyraud, J.; Nougues, B.; Oswald, M. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance (France). Inst. de Recherche Technologi 
que et de Developpement Industriel (IRDI)). May 19 5. 
19p. (In French). (CONF-850536—12). NTIS (US Sales 
Only), PC AQ2/MF A01. File Number DE86750769. 

From American Ceramic Society annual meeting; Cincinnati, 
OH, USA (5 May 1985). 

This report presents the characteristics of the fuel and those 
concerning its fabrication (process, and installations). 


i G.E.; Kryter, 
(Oak Ridge National Lab., “IN SA)). 1985. Contract 
AC05-840R21400. . NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005592. 

From Advances in reactor physics and safety meeting; Sara- 
toga Tre ae! Geant USA (17 Sep 1986). 
describes recent measurements of the subcritical 
neutron mnltiptication factor using the ***Cf source-driven neutron 
noise analysis method. This work was supported by a program of 
collaboration between the United States Department of Energy and 
the Power Reactor and Nuclear Fuel Development Corporation of 
Japan related to the development of fast breeder technology. The 
iment reported consists cf a configuration of two interacting 
tanks of uranyl nitrate aqueous solution with different uranium con- 
centrations in each tank. The **Cf-source-driven neutron noise 
analysis method obtains the subcriticality from the signals of three 
detectors: the first, a parallel plate ionization chamber with ™*Cf 
electroplated on one of its plates that is located in or near the 
system containing the fissile material, and produces an electrical 
pulse for every spontaneous fission that occurs and thereby serves 
as a timed source of fission neutrons; and the second and third de- 
tectors that are placed in or near the system containing fissile mate- 
rial and serve to detect particles from the fission chain multiplica- 
tion process. 9 refs. 


42962 (CONF-860906—3) Local heterogeneity effects on 
—s worths. Schaefer, R.W. (Argonne National 
Lab., © Falls, ID (USA)). 1986. Contract W-31-109- 
ENG-38. 8p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number D 6006448. 
See ee a 
ee eet =. 
the parameters ly measured in e fast reactor 
uibtedsiieatia icembbeneieteaen ie 
sample of a material into the core (sample worth). Local heteroge- 
neities introduced by the worth measurement techniques can have a 
significant effect on the sample worth. Unfortunately, the capability 
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is lacking to model some of the heterogeneity effects associated 
with the experimental technique traditionally used at ANL (the 
radial tube technique). It has been suggested that these effects could 
account for a large portion of what remains of the longstanding 
central worth discrepancy. The purpose of this paper is to describe 
a large body of experimental data - most of which has never been 
reported - that shows the effect of radial tube-related local hetero- 
geneities. 


42963 (INIS-BR—417, 215-229) Transients in a reac- 

tor containment after a HCDA. A. Ghosh, A.K. (Bhabha 

Atomic Research toaion Bombay, India. Reactor Analysis 

and Systems Div.). 1984. NTIS (US Sales Only), PC A12/ 

a “a File Number DE86702802. (CONF-8410303— 
ol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

The consequences of a hypothetical core meltdown accident 
in a fast reactor are analysed. Shock waves are generated in the 
surrounding medium after the energy release, which is assumed to 
be instantaneous and at a point. After discussing the difference in 
the predicted and experimentally observed peak pressure a semi-em- 
pirical approach is taken to arrive at a better estimate. This defines 
the lvading on the containment, which is idealised as a combination 
of a shell and a plate. To simplify the analysis the shell is assumed 
to be in plane strain and axial symmetry is assumed for both com- 
ponents. The shell response is evaluated by using elasticity theory. 
Numerical results are presented for peak overpressure and pressure- 
time history and dynamic stresses in the containment. 


42964 (JAERI-M—85-045) Experimental study of large 
scale axially LMFBR core at FCA, (3). Exper- 
analysis. Iijima, 


heterogeneous 
iment of BCA ceumubly XIL4.c08 Gabe 
Susumu; Okajima, Sigeaki; Sanda, Toshio . — 
‘gy Re- 


Energy Research Inst., Tokyo; Ja Atomic 
Inst., Tokai, Ibaraki. Tokai Research Establishment). 

re 1985. 144p. (In Japanese). NTIS (US Sales Only), PC 
A07/MF AO01. File Number DE86702800 

FCA Assembly XII-1 is the second core in axial heterogene- 
ous core experiment program at FCA and is a standard experimen- 
tal core for the measurements of the axial nuclear characteristics in 
the axial heterogeneous core. Following nuclear characteristics 
have been measured, (i) criticality, (ii) sodium void and sample re- 
activity worths, (iii) reaction rates and ratios, (iv) Doppler reactiv- 
ity worth, (v) B,C control rod worth and (vi) gamma heating. Fol- 
lowing the standard core experiment, sample worths and reaction 
rate distributions has been measured using the assembly with ByC 
control rod at a central region. In order to examine data and 
method for the calculation of nuclear characteristics of the axial 
heterogeneous core, experimental analysis has been performed using 
nuclear data library JENDL-2 and JAERI's nuclear characteristics 
calculation system for a fast reactor. 


42965 Statistical analysis of duplex-tube performance in 
ert re Sane See ee 
K.C.; Seidel, B.R. (Ar National Lab., ne 
Breeder Reactor Div., 9700 S. Cass Avenue, Gen 1386). 
60439). Nuclear Technology; 73: No. 3, 263-277 

Contract W-31-109-ENG-38. 

A detailed investigation was made of historical data record- 
ed at Experimental Breeder Reactor II during operation with su- 
Ee ce ee eee ee 
characterize the performance of 72 duplex steam tubes that became 
unbonded during a long period of operation. The information proc- 


ses with a large data base containing some five million data values. 
The ANALYZE system was successfully employed (a) to charac- 
terize the performance of all the steam tubes in terms of frequency 
ee eee eee eee 
between the observed anomalous behavior of the superheater and 
its operating parameters. Results from this investigation were used 
to select sections for materials examinations and physical tests that 
were performed after SU-712 was removed from operation. 
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42966 Fuel supply demand balances for future FBR com- 
mercialization: impacts on plutonium pricing and reactor 

design. Braun, C.; Zebroski, E. L. (Electric Power ise 
Institute, Palo Alto, CA). Transactions of the American Nu- 
clear Society; 50: 80-81(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Plutonium supply and demand balances for fast breeder reac- 
tor (FBR) commercialization post-2000 were computed to deter- 
mine: (a) the maximum supportable number of FBRs that could be 
installed based on plutonium availability considerations and —— the 
feasibility of a reasonable FBR capacity growth case 
introduction post-2010 and rapid capacity growth post-2035. Te 
purpose of the analysis was to determine the outer limitation on the 
maximum future FBR introduction, or the bounds of a possible plu- 
tonium-limited introduction rate, and to estimate the reasonableness 
of a more limited capacity growth case. 


42967 Dry well storage of spent LWBR fuel. Christen- 
sen, A.B.; Fielding, K.D. Transactions of the American Nu- 
clear Society; 50: 118-119(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Recently, 50 dry wells were constructed at the Idaho Chem- 
ical Processing Plant (ICPP) to temporarily store the Light Water 
Breeder Reactor (LWBR) fuel. Over 400 dry wells of the same 
design are projected to be constructed in the next 5 yr at the ICPP 
to store unreprocessible fuels until a permanent repository becomes 
available. This summary describes the LWBR fuel storage 
wells and the enhancements made over the Peach Bottom 
Fermi blanket dry wells that have been in use for up to 4 
well storage at the ICPP has historically been found to be 
and efficient method of temporary fuel storage. The LWB) 
wells should be more reliable than the original dry wells and 
vide data not previously available. 
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42968 Inlet nozzle assembly. Christiansen, D 
nesky, R.A.; Knight, R.C.; Precechtel, D.R.; Smith: BG. 
(to Dept. of Energy). US "Patent Application 6-773,891. 9 
1985. 17p. Contract AC06-76 170. DE86013775 
S, PC A02/MF A0l; GPO Dep. File Number 
DE86013775. 

An inlet nozzle assembly for directing coolant into the duct 
tube of a fuel assembly attached thereto. The nozzle assembly in- 
cludes a shell for housing separable components including an orifice 
plate assembly, a neutron shield block, a neutron shield plug, and a 
diffuser block. The orifice plate assembly includes a plurality of 
stacked plates of differently configurated and sized openings for di- 
recting coolant therethrough in a predesigned flow pattern. 


42969 Positioning and apparatus. Hayward, 
M.L.; Harper, W.H. (to Dept. St ee Beng) US P US Patent Appli- 
cation 6-746,476. 19 Jun 1985 p- Contract A 
76FF02170. DE86013734 NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86013734. 

A positioning and locking apparatus including a fixture 
having a rotatable torque ring provided with a plurality of cam seg- 
ments for automatically guiding a container into a desired location 
within the fixture. Rotation of the ring turns the container into a 
final position in pressure sealing relation against a hatch member. 


42970 Optical fiber inspection 5; 

Dept. of Energy). US Patent A 

1985. 28p. Contract ACO676 

PC A03/MF AO1; 1; GPO Dep. File Number DE86013800. 
A remote optical inspection system including an inspection 

Ee ee eee 

or other objects are passed. A window is provided along the 

sageway through which light is beamed against the 

teh. A shai oF tee amas aie come den 4 

window so that reflected light can be gathered and transferred t 

plurality of coherent optical fiber light guides. The light 
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can be used to support the objects for viewing 

window. Routing means can be used to direct inspect- 

j into appropriate exit passages for accepted or rejected 

j inspected objects are ee ae 

the staging means and routing means. The inspection 

system is advantageously used in an enclosure when toxic or haz- 
ardous materials are being inspected. 10 figs. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 4197, 4311, 4312, 4366 


(DOE/OR/00033—T201) Reflected kinetics model 
for nuclear space reactor kinetics and control scoping calcula- 
tions, Washi K.E. (Texas A and M Univ., Co 
Station (USA)). May 1986. Contract AC05-760R00033. 
166p. NTIS, PC A08/MF A01; 1; GPO Dep. File Number 
DE86013123. 

The objective of this research is to develop a model that 


with an automatic controller will provide a useful tool for perform- 
ing space reactor scoping studies for different designs and configu- 
rations. Such a tool should prove to be invaluable in the design 
phase of a space nuclear system from the point of view of kinetics 
and control limitations. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 4422, 4423 


42972 (NUREG—0020-Vol.10-No.5) Licensed operating 
reactors. Status summary report, data as of April 30, 1986. 


(Nuclear frome oy DC (USA). 
Office of Resource ement). May 1986 mg NTIS, 
PC A19/MF AOI - GPO. File Number TI8690157 

This report is divided into three sections: the first contains 


tion is an appendix for miscellaneous information such as spent stor- 
age capability, reactor years of experience and non-power reactors 
in the United States. 


42973 (NUREG—0540-Vol.8-No.5) Title list of docu- 
ments made publicly available, May 1-31, 1986. Volume 8, 
No. 5. (Nuclear an Washington, DC 
(USA). Div. of Tec Information and Document Con- 
trol). Jul 1986. . NTIS, PC A99/MF AO! - GPO. File 
Number T186901 

This document is a monthly publication containing descrip- 
tions of information received and generated by the USNRC. This 
information includes: (1) docketed material associated with civilian 
nuclear power plants and other uses of radioactive materials, and 
(2) nondocketed material received and generated by NRC pertinent 


Number Index, and Cross Reference to Principal Documents Index. 


42974 (NUREG—0936-Vol.5-No.1) NRC 
agenda. Quarterly report, January-March 1986. Volume 5, 
No. 1. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Rules and Records). Jul 1986. a NTIS, 
PC A09/MF A0O1 - GPO. File Number T186901582 

The Regulatory Agenda is a quarterly compilation of all 
rules on which the NRC has proposed, or is considering action as 
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well as those on which it has recently completed action, and all pe- 
titions for rulemaking which have been received and are pending 
disposition by the Commission. 


42975 (NUREG—1145-Vol.2) US Nuclear Regulatory 
Commission annual report, 1985. Volume 2. (Nuclear ee 
tory Commission, Washin; DC (USA)). 30 Jun 1986. 
235p. NTIS, PC All AO1l - GPO. File Number 
TI86901568. 

The decisions and actions of the Nuclear Regulatory Com- 
mission (NRC) during fiscal year 1985 are reported. Areas covered 
include reactor regulation, cleanup at Three Mile Island, analysis 
and evaluation of operational experience, nuclear materials, waste 
management, safeguards, inspection, enforcement, quality assurance, 
emergency preparedness, and nuclear regulatory research. Also, co- 
operation with the states, international programs, proceedings and 
litigation, and management are discussed. (LEW) 


42976 (NUREG—1212-Vol.1) Status of maintenance in 
the US nuclear power industry 1985. Volume 1. Findings and 
conclusions. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Jun 
1986. NTIS, PC A03/MF AOi - GPO. File Number 
TI86901 69. 

This report presents the findings, conclusions and recom- 
mendations derived from activities performed under Phase I of the 
NRC Maintenance and Surveillance Program (MSP). Findings are 
based on trends and patterns derived from ional data com- 
piled by the NRC for the period 1980 through 1985, site surveys 
conducted at eight plants, and questionnaires administered to NRC 
Resident Inspectors to characterize nuclear power plant mainte- 
nance programs and practices. These activities have shown that 
plant maintenance programs and practices are highly variable from 
plant-to-plant and are currently undergoing major changes. While 
measured plant performance has improved overall since 1980, the 
maintenance-related contribution to reportable events and chal- 
lenges to safety systems remains high and is increasing by some 
measures. The findings of Phase I of the MSP confirmed a number 
of problems in nuclear power plant maintenance which warrant fur- 
ther NRC and industry attention. 


42977 (NUREG—1212-Vol.2) Status of maintenance in 
the US nuclear power industry 1985. Volume 2. Description 
of programs and practices. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Jun 1986. 232p. NTIS, PC Al1l/MF A0O1 - GPO. File 
Number T186901570. 

This report documents a review of the status of maintenance 
programs and practices in the US commercial nuclear power indus- 
try. The purpose of this review is to establish a baselines reference 
for evaluating the effectiveness of future industry activities in main- 
tenance. Two methods used to collect progammatic data. First, a 
Maintenance Review Protocol was used during site visits to eight 
selected power plants to collect in-depth maintenance program in- 
formation. Second, a Maintenance Questionnaire was filled out by 
NRC Resident Inspectors regarding maintenance programs at their 
plant. The protocol and questionnaire contained items regarding 
five broad categories of maintenance: (1) organization and adminis- 
tration, (2) facilities and equipment, (3) procedures, (4) personnel, 
and (5) work control. The study found that there is wide variability 
in industry maintenance programs. However, the industry is cur- 
rently undergoing changes in maintenance practices, and adherence 
to INPO and NUMARC guidance in maintenance may bring about 
more systematically developed program practices. 


42978 Nuclear fuel pin scanner. Bramblett, R.L.; Pres- 
kitt, C.A. (to Dept. of Energy). US Patent Application 6- 
713,165. 18 Mar 1985. 29p. DE86013790 NTIS, PC A03/ 
MF A0O1; 1; GPO Dep. File Number DE86013790. 

Systems and methods for inspection of nuclear fuel pins to 
determine fissile loading and uniformity. The system includes infeed 
mechanisms which stockpile, identify and install nuclear fuel pins 
into an irradiator. The irradiator provides extended activation times 
using an approximately cylindrical arrangement of numerous fuel 
pins. The fuel pins can be arranged in a magazine whichis rotated 
about a longitudinal axis of rotation. A source of activating radi- 
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ation is positioned equidistant from the fuel pins along the longitu- 
dinal axis of rotation. The source of activating radiation is prefer- 
ably oscillated along the axis to uniformly activate the fuel pins. A 
detector is provided downstream of the irradiator. The detector 
uses a plurality of detector elements arranged in an axial array. 
Each detector element inspects a segment of the fuel pin. The acti- 
vated fuel pin being inspected in the detector is oscillated repeated- 
ly over a distance equal to the spacing between adjacent detector 
elements, thereby multiplying the effective time available for de- 
tecting radiation emissions from the activated pins. 


2108 Economics 


REFER ALSO TO CITATION(S) 3945 


(JAERI-M—85-035, 48-56) Requirements on 
nuclear data for fuel cycle Matsuura, Shojiro. 
(Japan Atomic Energy Sapeeroh Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Mar 1985. NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Nuclear fuel cycle activities out of reactors include various 
kinds of works, such as enrichment of fresh or recycled uranium, 
fabrication of UO2 or PuOz-UO: fuel, transportation and storage of 
fresh or spent fuel, reprocessing of spent fuel, waste management 
and disposal, and nuclear safeguards. In spite of the variety in the 
works, the major purposes for the nuclear data requirements are 
rather common with the exception of those in nuclear safeguards 
and nuclear incineration. Nuclear data are generally required to 
analyze the criticality safety, the radiation safety, and the thermal 
safety in an activity at issue. Most of the nuclear data used for criti- 
cality analysis are common with those for reactor analysis. For 
analyses of radiation and thermal safety, it is required to identify 
and quantify the major sources of neutron, gamma and nuclear heat 
due to spontaneous fissions, (a, n) reactions and disintegrations. The 
important isotopes are **U, ™’Np, **Pu, “Am, *%*Cm, “Cm 
and some fission products. These requirements may evolutionally 
change in future depending on the fuel cycle systems and the scale 
of activities. 


42980 (JAERI-M—85-035, ee Thorium loaded re- 
actors and nuclear data snail ier their design. Kimura, 
Itsuro. (Kyoto Univ., Kumatori, Osaka, Japan. Research 
Reactor Inst.). Mar 1985. NTIS (US Sales Only), PC A18/ 
MF AOl. File Number DE85901515. (CONF-8411174—; 
NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). : 

The nuclear characteristics of thorium loaded reactors are 
briefly reviewed mainly from the standpoint of nuclear data. And 
then nuclear data request for the design of these reactors are 
shown. Finally recent research activities of Research Program on 
Thorium Fuel in Japan are introduced. In tables and figures, the 
newly evaluated nuclear data library, JENDL-2 was mainly used. 


42981 


operations. «; Geller, L. Transactions of the 
American Nuclear Society; 50: 96-97(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The S.M. Stoller Corporation has developed a series of 
codes for the IBM-PC to enable the utility fuel manager to simulate 
rapidly and realistically the fuel cycle operation of his plant. This 
code system is called PLACEM. In this paper, the authors describe 
briefly the code system and the features that make it especially 
useful for the utility manager. Also described is an application of 
the code to analyze why achieved burnups are jower than design 
and compute the associated fuel cycle cost penalty. 
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Budgeting and forecasting for the nuclear fuel 
am Epstein, R.; Franks, W. Transactions of the American 
Nuclear Society; 50: 98(Nov 1985). a a 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

One of the most important tasks the nuclear fuel manager 
has is to prepare accurate budgets and forecasts of the future fuel 
costs for the nuclear plants for which he is responsible. The need to 
be able to demonstrate prudent purchasing decisions and to be able 
to justify before the utility commission the choices made require a 
rigorous treatment in the analysis. This can be a very time-consum- 
ing effort especially if a number of different scenarios or cases must 
be studied. This paper will describe a budget forecast analyzing 
typical problems faced by a utility fuel manager. The analyses have 
been conducted employing two methods. The first is the conven- 
tional approach where the analysis is carried out by hand and the 
second is one in which a computerized analysis system, the Stoller 
Nuclear Analysis and Accounting Program (SNAAP), is used to 
study the problem. The actual results of the problems studied are 
reported as well as the comparative effort required to perform the 
studies. 


42983 Use of personal computers in spent nuclear fuel 
waste management, Bearden, K.C.; Mitchell, J.L. (Westing- 
house Electric Corp.). Transactions of the American Nuclear 
Society; 50: 98-100(0Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 


cisco, CA, USA (10 Nov peice 

In May 1984, the US it of Energy issued the Pro- 
gram Research and Development Announcement (PRDA) for a nu- 
clear waste packaging and handling design initiative. In response to 
this PRDA, Westinghouse is evaluating several cask systems de- 
signed to manage spent nuclear fuel from the reactors to the reposi- 
tories. A cask system is defined as the collection of components 
necessary to transport and store all spent nuclear fuel generated in 
the US. Consequently, a system of casks must include rail and 
trucks casks, storage casks, emplacement casks or packages, and, 
where applicable, shielding overpacks. Of primary interest in the 
comparison of these cask systems is the economic impact of the 
various cask concepts on the total cost of spent nuclear fuel waste 
management. The evaluation of alternative systems to manage spent 
nuclear fuel from the reactors to the repositories led to the devel- 
opment of the PRDA Economic Analysis Program (PEAP) and 
the use of interactive software for a personal computer. The devel- 
opment and use of PEAP have shown that a personal computer can 
be used as a tool to model and study complex situations such as the 
spent nuclear fuel waste management system. 
42084 Utility measures used to improve the economics of 
the nuclear fuel cycle. Dworak, A. Transactions of the Ameri- 
can Nuclear Society; 50: 2 ee 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
“es (10 Nov 198 

The present situation o of the nuclear fuel cycle in the Federal 

Republic of Germany is presented with discussion of the following 
topics: 1) the natural uranium market; 2) uranium enrichment; 3) 
fuel element fabrication; 4) reprocessing; and 5) fuel management. 
The cost analysis provides hope for the future that only moderate 
price increases will occur for the nuclear fuel cycle, thereby result- 
ing in stable electricity generating costs from the nuclear power 
plants. 


42985 Cost targets for at-reactor fuel rod consolida- 
tion. Macnabb, W.V. Transactions of the American Nuclear 
Society; 50: 119-121(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
chm Ge. es (10 Nov 1985). 
The high-level nuc waste management system in the US 
currently envisions the disposal of spent fuel rods that have been 
removed from their assemblies and reconfigured into closely 
packed arrays. The process of fuel rod removal and packaging, re- 
ferred to as rod consolidation, can occur either at reactors or at an 
integrated packaging facility, monitored retrievable storage (MRS). 
Rod consolidation at reactors results in cost savings down stream 
of reactors by reducing needs for additional storage, reducing the 
number of shipments, and reducing (eliminating, in the extreme) the 
amount of fuel handling and consolidation at the MRS. These sav- 
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ings accrue to the nuclear waste fund. Although private industry is 
expected to pay for at-reactor activities, including rod consolida- 
tion, it is of interest to estimate cost savings to the waste system if 
all fuel were consolidated at reactors. If there are savings, the US 
Department of Energy (DOE) may find it advantageous to pay for 
at-reactor rod consolidation from the nuclear waste fund. This 
paper assesses and compares the costs of rod consolidation at reac- 
tors and at the MRS in order to determine at what levels the 
former could be cost competitive with the latter. 


2109 Process Heat Reactors 


42986 (EIR—565) Small heating reactors for local heat- 
ing of communities. Seifritz, W. hes Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). A’ — 
19p. (In German). (CONF-851083—1). NTIS (U: 
Only), PC A02/MF AO1. File Number DE86702842. 

From 17. symposium on power station technology; Dresden, 
German D.R. (15 Oct 1985). 

The incentives to introduce relatively small heating reactors 
for local heating of communities are presented and the reasons why 
this vertically integrated energy system will meet the requirement 
of an emission - free substitution system are outlined. 
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42987 (BARC—1263) Annual progress report for 1984 of 
Theoretical Physics Division. B.P.; Menon, S.V.G.; 
Jain, R.P. (Bhabha Atomic Research Centre, Bombay 
(India); Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.). 1985. 76p. NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86703035. 

This report presents a resume of the work done in the Theo- 
retical Physics Division of the Bhabha Atomic Research Centre, 
Bombay, during the calendar year 1984. The report is divided into 
two parts, namely, Nuclear Technology and Mathematical Physics. 
The topics covered are described by brief summaries. A list of re- 
search publications and papers presented in symposia/workshops is 
also included. 


42988 (BARC—1265) FEMSYN - a code system to solve 


diffusion 
tion techniques. Part 1: Description of code system - 
and sample problems. Jagannathan, V. (Bhabha Atomic Re- 
search Centre, Bombay (India); Bhabha Atomic Research 
Centre, Bombay (India). Theoretical Physics Div.). 1985. 
p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86703036. 

A modular computer code system called FEMSYN has been 
developed to solve the multigroup diffusion theory equations. The 
various methods that are i in FEMSYN are (i) finite 
difference method (FDM) (ii) finite element method (FEM) and (iii) 
single channel flux synthesis method (SCFS). These methods are 
described in detail in parts II, III and IV of the present report. In 
this report, a comparison of the accuracy and the speed of different 
methods of solution for some benchmark problems are reported. 
The input preparation and listing of sample input and output are in- 
cluded in the Appendices. The code FEMSYN has been used to 
solve a wide variety of reactor core problems. It can be used for 
both LWR and PHWR applications. 


42989 (BARC—1266) FEMSYN - a code system to solve 


multigroup diffusion theory equations using a variety of solu- 
tion techniques. Part 2: DIFXYZ - The finite difference 
module. Jagannathan, V. ies Asente tamaeth Coun, 
Bombay (India); -_ Atomic Research Centre, Bombay 

Theoretical Physics Div.). 1985. 2ip. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86703037. 





22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory And Calculation 


A code called DIFXYZ has been developed for the finite 
difference solution of diffusion theory equations in 1-D, 2-D and 3- 
D Cartesian geometry. It uses central differencing scheme. 
DIFXYZ can be used for determining the eigenvalue, fluxes, their 
adjoint and power distribution. Homogeneous as well as inhomo- 
geneous boundary conditions can be applied in all directions. The 
code is written in variable dimensions so that any combination of 
number of energy groups and number of spatial meshes can be con- 
sidered. Diagonal or octant symmetry can be used in radial plane. 
Acceleration techniques like successive line over relaxation with 
optimum parameter determined by program, two parameter Che- 
byschev acceleration for fission source, row or column 
etc. are incorporated in DIFXYZ and facilitate fast convergence of 
eigenvalue and flux profile. 4 refs. 


42990 2 ane ae 
oe theory equations using a —— of solu- 
tion techniques, Part 3: FINERC - the finite element module. 
agannathan, V. (Bhabha Atomic Research Centre, Bombay 
(tia). Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.). 1985. 76p. NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86703038. 

For the solution of multigroup diffusion theory equations by 
finite element method (FEM) a code called FINERC has been de- 
veloped. One can solve 1-D, 2-D and 3-D problems in Cartesian ge- 
ometry and 1-D (r-) and 2-D (f-z) problems in cylindrical geome- 
try. Radially one can use arbitrary combination of rectangular and 
trangular elements in x-y geometry. For 3-D problems the element 
shapes are with base orthogonal to the axial direction. Interpolation 
functions are Lagrange one The polynomial order of the 
interpolation functions in radial and axial directions can be any 
combination of linear to cubic in either of them. Element-node 
numbering and the topological information of their inter-connecti- 
vity is automatically generated by the program. Zero flux current 
and gamma type boundary conditions can be applied on any bound- 
ary surface. Direct inversion methods like Choleski decomposition, 
diagonal band elemination are used for 1-D and 2-D problems. 3-D 
problems are solved plane by plane. Two parameter Chebyschev 
acceleration for fission source is used. FINERC can be used to pro- 
vide benchmark solutions for problems involving complicated ge- 
ometry. 


(BARC-—1268) FEMSYN - a code system to solve 


than, V. (Bhabha Atomic Research Centre, Bombay 
gash, dia); Bhabha Atomic Research Centre, Bombay (India). 
Theoretical Physics Div.). 1985. 25p. NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86703039. 

For solving the multigroup diffusion theory equations in 3-D 
problems in which the material properties are uniform in large seg- 
ments of axial direction, the synthesis method is known to give 
fairly accurate results, at very low computational cost. In the code 
system FEMSYN, the single channel continuous flux synthesis 
option has been incorporated. One can generate the radial trail 
functions by either finite difference method (FDM) or finite ele- 
ment method (FEM). The axial mixing functions can also be found 
by either FDM or FEM. Use of FEM for both radial and axial di- 
rections is found to reduce the calculation time considerably. One 
can determine eigenvalue, 3-D flux and power distributions with 
FEMSYN. In this report, a detailed discription of the synthesis 
module SYNTHD is given. 15 refs. 


eee Reuters 00 
guidance of an engineering 
Fink, R.K.; Callow, R.A. (Idaho National 


expert system 
task. Ransom, V.H.; 
i ing Lab. 
Idaho Falls (USA)). L.A Contract AC07-76I1D015 


(CONF-8605122—4). NTI 
File Number DE86013452. 
From 4. symposium on energy engineering sciences: chemi- 
cal processes and control - non-linear systems; Argonne, IL, USA 
(7 May 1986). 
An experiment is being conducted in which expert systems 
are used to guide the performance of an engineering analysis task. 
The. task chosen for experimentation is the application of a large 
thermal hydraulic transient simulation computer code. The expecta- 


S, PC A02/MF A01; GPO Dep. 
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tion from this work is that the expert system will result in an im- 
proved analytical result with a reduction in the amount of human 
labor and expertise required. The code associated functions of 
model formulation, data input, code execution, and analysis of the 
computed output have all been identified as candidate tasks that 
could benefit from the use of expert systems. Expert system mod- 
ules have been built for the model building and data input task. Ini- 
tial results include the observation that human expectations of an 
intelligent environment rapidly escalate and structured or stylized 
tasks that are tolerated in the unaided system are frustrating within 
the intelligent environment. 


42993 (FEI—1638) Reactivity coefficient determination 
in a critical homogeneous reactor by means of stationary in- 
fluence functions. Vorotyntsev, M.F.; Rinejskij, A.A. (Gosu- 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehner; 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1984. a 
(In Russian). NTIS aa Sales Only), PC A03/MF AO1. Fi 
Number DE86703040. 

Theoretical eniientian of the problem on group represen- 
tation of reactivity coefficient (RC) at the inhomogeneous reactor 
point has been carried out, basing on conception of group constants 
keeping reaction rate. A new approach to solving the problem on 
group description of bilinear functionals caused by inhomogeneous 
perturbations has been developed. The approach consists of indicat- 
ing special neutron distributions in a critical steady-state reactor, 
the distributions being called influence functions in the paper and 
directly conjugated to RC studied. Application of influence func- 
tions permits to bring the problem of RC group description in the 
point to the solution of equations of the moderation type. The 
result obtained gives the basis for solution of the following practi- 
cally important problems: firstly, the problem in estimation of tradi- 
tional group method errors in calculation of bilinear functional of 
the RC type; secondly, the problem on preparation of group con- 
stants to carry out calculations of the perturbation theory. 11 refs. 


42994 (INIS-mf—10149) Reactor theory. Kamelander, 
G. (Atominstitut der O6esterreichischen Universitaeten, 
Vienna; Oesterreichisches Forschi trum Seibersdorf 
G.m.b.H. Inst. fuer Reaktorsicherheit). 1986. oP. -_ 
German). NTIS (US Sales Only), PC A05/MF AO 
Number DE86703042. 

These lecture notes present the fundamentals to the comput- 
er codes used in reactor theory presented in a lecture series at the 
Atominstitut of the Technical University of Vienna 1985/1986. The 
section headings are: 1) neutron transport equation 2) approxima- 
tions for the time-independent transport equation 3) discretisation 
methods 4) perturbation theory 5) resonance theory 6) data for re- 
actor physics calculations 7) the time-dependent neutron diffusion 
equation. 


42995 (LA-UR—86-1675) DANDE: a linked code system 
for core neutronics/depletion analysis. LaBauve, R.J.; - 
land, T.R.; George, D.C.; MacFarlane, R.E.; Wilson, W. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 13p. (CONF-860906—2). NTIS, PC A02/ 
MF AO1 - GPO. File Number TI86011250. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

This report describes DANDE - a modular neutronics, de- 
pletion code system for reactor analysis. It consists of nuclear data 
processing, core physics, and fuel depletion modules, and allows 
one to use diffusion and transport methods interchangeably in core 
neutronics calculations. This latter capability is especially important 
in the design of small modular cores. Additional unique features in- 
clude the capability of updating the nuclear data file during a calcu- 
lation; a detailed treatment of depletion, burnable poisons as well as 
fuel; and the ability to make geometric changes such as control rod 
repositioning and fuel relocation in the cource of a calculation. The 
detailed treatment of reactor fuel burnup, fission-product creation 
and decay, as well as inventories of higher-order actinides is a ne- 
cessity when predicting the behavior of reactor fuel under in- 
creased burn conditions. The operation of the code system is illus- 
trated in this report by two sample problems. 25 refs. 
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42996 (OEFZS—4337) Investigation on methods for reac- 
tivity transient calculations . Kamelander, G. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.; Oester- 
reichisches Forschungszentrum Seibersdorf G.m.b.H. Inst. 
fuer Reaktorsicherheit). Oct 1985. 132p. (In German). 
(RS—267/85). NTIS (US Sales Only), PC A07/MF AOl. 
File Number DE86703043. 

The paper deals with calculation methods for simulation of 
reacitivity transients in nuclear reactors. The basic equations of re- 
actor dynamics and the current approximation methods are re- 
sumed. Furthermore, the content of six publications treating special 
reactor transient problems are presented. 


42997 One-dimensional models for neutral particle trans- 
port in ducts. Larsen, E.W.; Malvagi, F.; Pomraning, G.C. 
(Los Alamos National Lab., Los Alamos, NM). Nuclear Sci- 
ence and Engineering; 93: No. 1, 13-30(May 1986). 

The problem of monoenergetic neutral particle transport in 
an evacuated duct of arbitrary cross-sectional geometry with partial 
isotropic reflection at the duct walls is considered. This five-vari- 
able (three in space, two in angle) transport problem is approximat- 
ed by a coupled set of N two-variable (one in space, one in angle) 
problems via a simple Galerkin (or variational) procedure. Numeri- 
cal comparisons with exact results indicate that the N=2 approxi- 
mation is remarkably accurate for predicting the wall absorption 
and particle fluxes at the duct ends. 


42998 Sophisticating a naive Liapunov function. Smith, 
D.; Lewins, J.D. (Univ. of Cambridge, Great Britain). 
Transactions of the American Nuclear Society; 50: 288- 
289(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The art of the direct method of Liapunov to determine 
system stability is to construct a suitable Liapunov or V function 
where V is to be positive definite (PD), to shrink to a center, 
which may be conveniently chosen as the origin, and where V is 
the negative definite (ND). One aid to the art is to solve an ap- 
proximation to the system equations in order to provide a candidate 
V function. It can happen, however, that the V function is not 
strictly ND but vanishes at a finite number of isolated points. Na- 
ively, one anticipates that stability has been demonstrated since the 
trajectory of the system at such points is only momentarily tangen- 
tial and immediately enters a region of inward directed trajectories. 
To demonstrate stability rigorously requires the construction of a 
sophisticated Liapunov function from what can be called the naive 
original choice. In this paper, the authors demonstrate the method 
of perturbing the naive function in the context of the well-known 
second-order oscillator and then apply the method to a more com- 
plicated problem based on a prompt jump model for a nuclear fis- 
sion reactor. 


42999 Singular perturbation analysis of relaxation oscilla- 
tions in reactor systems. Ward, M.E.; Lee, J.C. (Univ. of 
Michigan, Ann Arbor). Transactions of the American Nuclear 
Society; 50: 289-290(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

For sufficiently large reactivity swings, a periodic solution of 
the reactor kinetics equations may include a rapid increase and de- 
crease in power followed by a longer recovery time. As the magni- 
tude of this power pulse increases, it becomes increasingly difficult 
to characterize the oscillation using a numerical solution. This 
paper presents a singular perturbation method to determine an ap- 
proximate phase-space trajectory for this type of oscillation. The 
oscillations are treated as relaxation oscillations, so that the accura- 
cy of the approximate solution increases with the magnitude of the 
power pulse. 
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REFER ALSO TO CITATION(S) 4111, 4314, 4338, 5270 


43000 (AECL—8701) Damping of heat exchanger tubes. 
Pettigrew, M.J.; Taylor, C.; Rogers, R.J. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.; New Brunswick Univ., Fredericton (Canada)). Feb 
1985. 24p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86703045. 

Damping information is required for flow-induced vibration 
analyses of heat exchangers. There are several possible energy dissi- 
pation mechanisms that contribute to overall tube damping, includ- 
ing structural damping, friction damping, tube-to-fluid viscous 
relative contribution to overall tube damping are discussed. The ap- 
proach is to identify the more important energy dissipation mecha- 
nisms and to formulate them in terms of heat exchanger tube pa- 
rameters. This will give the designer a method to evaluate overall 
tube damping. The results of recent measurements on a simple two- 
span heat exchanger tube, on tube bundles in two-phase cross-flow, 
and on real heat exchangers in the field are discussed. 


43001 (INIS-BR—417) Proceedings of the Conference on 
Structural Analysis and Design of Nuclear Power Plants. Vol. 
1, (Rio Grande do Sul Univ., Porto —— (Brazil). Curso 
de Pos-graduacao em 1984. 254p. 
(CONF-8410303—Vol.1). S (US Sales ¢ Only), PC Al2/ 
MF A01. File Number DE86702802. 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

Presented is a discussion of recent research results and de- 
velopments related to applications of structural mechanics to nucle- 
ar power plants, in particular, and to conventional power plants, in 
a more general context. 


43002 (INIS-BR—417, pp 1-20) Recent developments in 
the design of large cooling towers. Niemann, H.-J. (Bochum 
Univ., Germany, F.R.). 1984. NTIS (US Sales Only), PC 
A12/MF AOl. File Number DE86702802. (CONF- 
8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

The growth of power plant units has initiated the develop- 
ment of very large cooling towers. The shell curvature of such 
towers is comparably small producing an increase of bending ef- 
fects due to loads with a non-uniform distribution, such as turbulent 
wind pressures. The validity of the current concept of equivalent 
static wind loads is inspected. Some deficiencies may occur under- 
rating the actual stresses. A simplified, quasi-static method of calcu- 
lation is described including dynamic loading data obtained from 
wind-tunnel tests. 


43003 (INIS-BR—417, pp 21-50) Dynamic interaction ef- 

fects in cooling tower Riera, J.D. (Rio Grande do 

Sul Univ., Porto Alegre, Brazil. Curso de Pos-graduacao em 

Engenharia Civil). 1984. NTIS (US Sales ly), PC Al2/ 

Gea ‘11. File Number DE86702802. (CONF-8410303— 
ol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto —— Brazil (3 Oct 1984). 

A theoretical and experimental determination of the dynamic 
response of reinforced concrete cooling towers, taking into consid- 
eration group effects, are described. The results for an individual 
tower are thoroughly examined. A complete analysis is then per- 
formed for the critical wind orientations, for each tower in a six 
towers group. It’s shown that ignoring group effects in the analysis 

may lead to a significant underestimation of the structural response. 


43004 (INIS-BR—417, pp 67-85) Influence of geometric 
imperfections on cooling towers. Godoy, L.A. (National Uni- 
versity of Cordoba, Argentina). 1984. NTIS (US Sales 
Only), PC Al2/MF A0Ol. File Number DE86702802. 
(CONF-8410303—Vol.1). 
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From Conference on structural analysis and design of nucle- 
ogee plants; Porto Alegre, Brazil (3 Oct 1984) 
ted is a review of the efforts made by researchers 
sctdidien auth tas guest esandannied eeeeiaaraiatiame 
cooling tower, to analyse it with adequate numerical tools and to 
provide reliable guidance to design. Three types of imperfections 
have been considered: meridional, circumferencial and local imper- 
fections. Parametric studies to clarify the influence of the shell and 
imperfection parameters are reviewed, followed by a aga 
models and existing and proposed tolerance specifications. A 
- review of numerical techniques used to model imperfections is also 
presented. Finally, some areas for future research are indicated. 


43005 (INIS-BR—417, pp 101-113) eae of a 
eae ae creep and tem- 
containment. 


a prestressed concrete nuclear Eng- 
fed Ci: Sh wid Raplnoncing: National Mapinnetiog Lab, 
ati: eering 
East oe OK. Computer Services Div.; Health - 
Selene I Executive, London, UK. Nuclear. Installations 
rate). 1984. NTIS (US Sales Only), PC A12/MF ‘AOL, 
ile Number DE86702802. (CONF-8410303—Vol. 1). 
From Conference on structural analysis and design of nucle- 
ar ~—, plants; Porto Ale Brazil (3 Oct 1984). 

A novel solution tockatque for creep has been applied i in this 
paper to determine the time-dependent stresses in a heated pres- 
tressed concrete nuclear reactor containment vessel. The vessel ge- 
finite elements and conventional stiffness analyses have provided 
solutions at zero and infinite time; and also data for the main 
solution in the form of global 3-D states of self-equilibrating (S-E) 
stresses. These S-E stresses have then been optimized using the 
creep theory to generate the time-dependent solution. The analysis 
has the advantage that it may be used in a very approximate form 
at low cost during the conceptual design stage and in a precise 
form at higher cost to analysed a firm design. Some comparative 
results are given. It is concluded that the creep analysis described 
can bring about considerable cost savings compared to the more 
conventional time-step solution. 


43006 ee pp 129-142) Determination of the 
ultimate load in concrete slabs by the yield line finite element 
method. Vaz, L.E.; Feijo, B.; Marthe L.F.R.; Lopes, M.M. 
(Rio de Janeiro Univ., Brazil; PROMON Engenharia S.A., 
Rio de Janeiro, Brazil: PROMON Engenharia S.A., Rio de 
Janeiro, Brazil). 1984. ‘NTIS (US Sales Only), PC A12/MF 
A01. File Number DE86702802. (CONF-8410303—Vol. 1). 

From Conference on structural analysis and design of nucle- 
ar oe plants; Porto Alegre, Brazil (3 Oct Is 1984). 

A method for calculating the ultimate load in reinforced 
concrete slabs is proposed. The method follows the finite element 
aproach representating the continuum slab as an assembly of rigid 
triangular plates connected along their sides through yield line ele- 
ments. This approach leads to the definition of the displacement 
configuration of the plate only as a function of the transversal dis- 
placement at the nodes of the mesh (1 DOF per node) reducing sig- 
nificantly the number of DOF'’s in relation to the conventional for- 
mulation by means of the finite element method (minimum of 3 
DOF per node). Nonlinear behaviour of the reinforced concrete 
section is considered in the definition of the moment rotation curve 
of the yield lines. The effect of the in plane forces acting in the 
middle surface of the plate is also taken into account. The validity 
of the model is verified comparing the numerical solutions with the 
results of the classical yield line theory. 


43007 (INIS-BR—417, pp 143-148) Design of reinforced 
concrete members based on structural mechanics. Diaz, B.E.; 
Schulz, M. (Rio de Janeiro Univ., Brazil; Rio — Janeiro 
Univ., Brazil. Coordenacao dos Programas de P jua- 
cao de Engenharia). 1984. NTIS (US Sales Only), P Al2/ 
a. _ File Number DE86702802. (CONF-8410303— 
ol 

From Conference on structural analysis and design of nucle- 
ar power _— Porto Alegre, Brazil (3 Oct 1984). 

Up to now the design of reinforced concrete linear members 
is performed with the help of an inconsistent design theory, which 
nevertherless is sufficiently safe and simple to be used in the prac- 
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tice. The purpose of this paper is to present a rational reinforced 
concrete design method which is not too dissimilar to the present 
design rules, but is capable of defining consistently internal stresses 
along a reinforced concrete section. The present status of the com- 
pleted computer procedures allows the analysis of linear reinforced 
concrete members formed by laminar reinforced concrete plates 
presenting variable thickness. A practical approach is presented for 
which the concrete and steel section is constant along the member 
axis. In this case, the concept of the equivalent section is intro- 
duced, which allows a simple analysis of the stress pattern along 
the member section. 


43008 (INIS-BR—471) Vibrations in of nuclear 
power plants. Leal, M.R.L.V.; Bevilacqua, L. (PROMON 
Engenharia S.A., Rio de Janeiro (Brazil)). 198, or - 
Portuguese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702855. 

From 7. Brazilian Seminar on Production and Transmission 
of Electric Power; Brasilia, DF, Brazil (1984). 

Presented are the main causes of vibrations in nuclear power 
plants pipelines to allow the identification of critical.areas and cor- 
rect the errors during the specification design. The methods of vi- 
bration analysis to give subsidies in the determination of the correc- 
tive providences when the problem appears during the commission- 
ing or the generation energy, are also presented. 


43009 (KAERI/RR—449/84, pp 25-90) Development of 
PSI, ISI technique for nuclear power plant. Park, Day- 
Young; Kwak, Kyung-Jin; Chang, Kee-Ok; Hi Soon- 
Shin; Lee, Jong-Po; Chung, fae-Eon. Feb 1985. (In 
Korean). NTIS (US "Sales Only), PC A23/MF AO1. File 
Number DE86780438. 

In Study of the nuclear reactor safety. 

The analysis and sizing of detect signal is the most essential 
in PSI/ISI technique. Ultrasonic testing is the most versatile tech- 
nique, and the knowledge of ultrsonic attenuation of metal compo- 
nent examined by ultrasonic testing is important to evaluate the 
signal appeared and to size the flaw of the component. Ultrasonic 
attenuation measurements were made by using the specimens made 
of AISI 4140 Carbon Steel with different grain size. Yield strength 
and ultimate tensile strength were also taken. This report also de- 
scribes about the principle of multifrequency eddy current test 
method using two or more operating frequencies simultaneously, 
and about the simple experiment to read and identify precisely the 
combined signal caused by more test parameters. It was found that 
ultrasonic attenuation was increased with increasing grain size and 
ultrasonic frequency, and yield strength and ultimate tensile 
strength were decreased with increasing grain size. The results are 
applicable for ultrasonic testing of carbon steel components as reac- 
tor vessel or pressured vessel. The complicated eddy current signal 
outputs caused by more test parameters and undesirables variables 
can be identified using multifrequency eddy current test method. It 
is intended to use multifrequency ECT method for ISI and PSI of 
steam generator tubes from 1985. 


43010 (KAERI/RR—449/84, pp 287-359) On-line moni- 
by acoustic 


toring of crack propagation emission. Park, Day- 

Young; Moon, Young-Sik; Jung, Hyun-Kyu; Joo, - 

Sang. (Korea Advanced Energy Research Inst., Daed' 

a of Korea). Feb 1985. Korean). NTIS (US Sales 
y), PC A23/MF A0O1. File Number DE86780428. 

In Study of the nuclear reactor safety. 

The development and application of AE monitoring technol- 
ogy will contribute to the structure integrity of nuclear power 
Oe es ee Cee 

and characterization of welded zone AE signal. The poor welds 
were intentionally made in a part of small pressure vessel, and the 
inner pressure of vessel was increased. During the pressurization, 
the location of AE was detected by 4-channel AE system. The AE 
of the welded specimens had more event rate and higher amplitude 
than that of the weldless specimens, and the event rate had peak 
around the yield point and just before failure. AE research will be 
helpful not only for the evaluation of defects, but also for the oper- 
ation and mainténance of AE system of KNU 5, 6, 7 and 8. 
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(KAERI/RR—449/84, pp 143-286) Analysis and 
evaluation of flaws in primary pressure boundary components. 
— Gap-Heon; Kim, Yil; Kim, I In-Young; Park, Sung- 
Keun. (Korea Advanced Energy Research Inst., Daeduk, 
an of Korea). Feb 1985. (In Korean). NTIS (US Sales 
'y), PC A23/MF AO1. File Number DE86780438. 

In Study of the nuclear reactor safety. 

Following studies were performed regarding structural in- 
tegrity, particularly analysis and evaluation of crack in pressure 
boundary components. The reliablity and effectiveness of GLASS- 
II were examined by solving two kinds of sample problems, semi- 
infinite body problem and 2-dimensional crack problem which 
showed excellent accuracy with shorter computer time. Through 
these calculations global-local method was better understood and 
yet the applicability of this method to 3-dimensional crack problems 
is still questionable. Computer program FLAT for the analysis of 
flat crack at nozzle corner was introduced and sample calculation 
was performrd. To understand dynamic crack propagation of 
piping crack, basic theories concerning fluid leakage behavior 
through the crack and the depressurization at a crack tip was stud- 
ied. Reactor vessel flange under internal pressure and bolt load was 
analyzed using SAP-V and ASTR-2. Depending on the idealization 
of bolt load, two types of calculation were performed, axisymme- 
tric structure under axisymmetric loading, and under periodic (non- 
axisymmetric) loading. The resultings were compared each other 
and with theoretical calculation, which showed acceptable agree- 
ment. Continuing previous year’s analysis of state -of-the-art of 
Pressurized Thermal Shock (PTS) issue, recent PTS test results and 
‘regulatory positions of NRC were reviewed. 


43012 Automatic coolant flow control device for a nucle- 
ar reactor assembly. Hutter, E. (to Dept. of Energy, Wash- 
ington, DC). US Patent 4,588, 549. 13 May 1986. Filed date 
27 Jan 1984. vp. 

For a nuclear reactor assembly through which coolant 
flows, a coolant flow control device is described which consists of: 
a substantially cylindrical baffle extending lengthwise over the 
coolant exit of the assembly, the baffle having cylindrical walls and 
orifices therein for coolant flow; and a cylindrical sleeve of lesser 
length than the cylindrical baffle, disposed coaxially outside in con- 
tact with a lengthwise portion of the baffle to block only a portion 
of the orifices, the sleeve including an outer layer of a first metallic 
material contiguous throughout its length with an inner layer of a 
second metallic material, the second metallic material of the inner 
layer having a higher thermal coefficient of expansion than the first 
metallic material of the outer layer, the sleeve further including a 
slit through the first and second layers along the entire length 
thereof to be capable of assuming a first position in contact along 
its entire length with substantially the full cylindrical circumference 
of the baffle at a first temperature and to be capable of assuming a 
‘second position in contact with less than substantially the full cir- 
cumference of the cylindrical baffle leaving space therebetween at a 
second temperature higher than the first temperature wherein less 
orifices are blocked in the second than the first position of the 
sleeve to achieve coolant flow control responsive to temperature. 


43013 Acoustic resonances in cylinder bundles oscillating 
in a compressible fluid. Lin, W.H.; Raptis, A.C. (Compo- 
nents Technology Div., Argonne National Lab., ——— 
IL 60439). Journal of Pressure Vessel Technology; 108: a 
197-201(May 1986). 

This paper deals with an analytical study on acoustic reson- 
ances of elastic oscillations of a group of parallel, circular, thin cyl- 
inders in an unbounded volume of barotropic, compressible, invis- 
cid fluid. The perturbed motion of the fluid is assumed due entirely 
to the flexural oscillations of the cylinders. The motion of the fluid 
disturbances is first formulated in a three-dimensional wave form 
and then casted into a two-dimensional Helmholtz equation for the 
harmonic motion in time and in axial space. The acoustic motion in 
the fluid and the elastic motion in the cylinders are solved simulta- 
neously. Acoustic resonances were approximately determined from 
the secular (eigenvalue) equation by the method of successive iter- 
ation with the use of digital computers for a given set of the fluid 
properties and the cylinders’ geometry and properties. Effects of 
the flexural wavenumber and the configuration of and the spacing 
between the cylinders on the acoustic resonances were thoroughly 
investigated. 


ev 


-_., Austenitic alloy and reactor components 
on ee Brager, H.R.; Korenko, M.K. (to 


of Ener DC). US Patent 4,576,641. 18 
1986. Filed am 2 1982. vp 


An austenitic siiieabeetneiitinn tues dep te tedane 
ee about 0.04 to 0.09 wt. % carbon; about 1.5 


about 13.7 to 16.0 wt. % nickel; about 1.0 to 3.0 wt. % molybde- 
num; about 0.10 to 0.35 wt. % titanium; up to about 0.20 wt. % 
zirconium; wherein for zirconium contents from 0.02 to 0.20 wt. % 
the carbon and phosphorus contents are selected from the group 
consisting of about 0.05 to 0.08 wt. % phosphorus and about 0. 
to 0.09 wt. % carbon, about 0.035 to 0.08 wt. % phosphorus 
about 0.07 to 0.09 wt. % carbon, and about 0.05 to 0.08 wt. 
phosphorus and about 0.07 to 0.09 wt. % carbon; and the 

of the alloy being essentially iron. 


program 
of Texas, Austin). Th of the i 
ety; 50: 286-287(Nov 1985). (CONF-851115— 
From American Nuclear Society winter meeting; San Fran- 
cisco, USA (10 ‘alan 


systems can be represented by reli- 
shitty Sas emt a admaions deen 
vidual elements in the original network and the logical connectives 
that describe the interdependence of those 


PL/1 and is used widely in France. The fault tree is expressed as a 
linked data structure, oriented, mapped into an end-ordered tra- 
verse, and used to retrieve known patterns stored as a linked-tree 
library. ee ee 
tree by identifying known patterns, retrieving the corresponding 
mathematical equation, and evaluating the replacement leaves. This 
process is repeated until the original tree is reduced to a single leaf 
- the system reliability. 


43016 Pressure vessel components design and analysis; 
Proceedings of the Pressure Vessels and Conference, 
New Orleans, LA, June 23-26, 1985. Gwaltney, R.C. New 
York, NY; American of Mechanical Engineers 
(1985). 291p. (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 


niet vahven, cunt delle aananeteereieinemeeiate 
valves, and finite element analysis methods for filament-wound 


43017 


piping 
23-26, 1985. pi Soar oe New York, NY; Ameri- 
can Society of Mechanical Engineers (1985). 370p. (CONF- 
850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Aspects of seismic analysis and testing of fluid-structure sys- 
tems are discussed, taking into account an earthquake response 
analysis method for a liquid-structure-ground coupled system using 
the finite element method, a seismic analysis of liquid-filled tanks 
with an eccentric core barrel, a study of the seismic response of 
fluid-coupled coaxial cylinder exciting by horizontal and vertical 





loading, the seismic analysis of fluid-structure systems including 
circular plates on the basis of a use of the finite element 
method, and the uplifting of earthquake-loaded liquid-filled tanks. 
Computational methods for coupled fluid-structure analysis are con- 
sidered along with the fluid structure wave motion, flow induced 
vibration, and the design for unsteady fluid flow in vessel and 
piping systems. Attention is given to hydraulic transient analysis as 
Steal tn aeting aiinem couteel, © enw seth Gu:tneeae Wane 
propagation in fluid-filled tubes, an investigation of injector instabil- 
ity in rocket engine manifold, and the fluid structure response of 
axial cracked cylinders. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 4271, 4322, 6302 


43018 (AECL—8569) Zircaloy-sheathed UO. fuel per- 
formance during in-reactor LOCA transients. Fehrenbach, 
P.J.; Hastings, .J.; Walsworth, J.A.; Spencer, R.C.; Lipsett, 
J.J.; Hunt, CEL, Delaney, RD. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 


Labs.). Oct 1984. tg a nag NTIS (US - 


Sales Only), PC A02. A01. File Number DE86703047. 
From International meeting on thermal nuclear reactor 

safety; Karlsruhe, F.R. Germany (10 1984 
Four in-reactor eonslent ny (10 Sp with Findon fuel sheath 
temperatures up to about 1000 deg C have been performed at Chalk 
River Nuclear Laboratories to measure fission product releases and 
verify sheath deformation calculations in the transient fuel perform- 
ance code ELOCA. The two Zircaloy-sheathed elements survived 
the test transients intact and post-irradiation sheath strain measure- 
ments compare favourably with code predictions using measured 
fuel sheath temperature and coolant pressure transients. Sweep gas 
measurements of activity release to the fuel-sheath gap during high 
transients with stainless steel-sheath fuel rods indicated 


operation. Howev- 


temperature 

increased release rates during high temperature 

er, the largest releases were associated with rapid heatup and rewet 
quench. 


43019 (STUDSVIK—85-6) Review of Studsvik's interna- 
ene es projects. Mogard, H.; Kjaer-Pedersen, 

Studsvik Energiteknik AB, Nytocping (Sweden)). Nov 
1985 22p. NTIS (US Sales Only), A02/MF AOl1. File 
Number DE86702803. 

Since 1975 a series of internationally sponsored fuel irradia- 
tion research projects have been and are being conducted at Studs- 
vik, Sweden, under the management of Studsvik Energiteknik AB. 
The sponsoring parties comprise fuel vendors, nuclear power utili- 
ties, national research organizations and, in some cases, safety au- 
thorities. Geographically the parties represent organizations in 
Europe, Japan, and the USA. The main research topic of the Studs- 
vik projects is the Pellet Clad Interaction (PCI) induced Stress Cor- 
rosion Cracking (SCC) failure occurrence in LWR fuel under 

power ramping conditions. The research is conducted in the 50 
Sous tlceabtitmsane iceieatonns kas aah tetaesiees: Prior to 
the experiments the test fuel is base irradiated, normally in commer- 
cially operated light water reactors. Results have been published 
for the INTER-RAMP, OVER-RAMP, DEMO-RAMP I, DEMO- 
RAMP II and SUPER-RAMP projects. The release of the 
TRANS-RAMP I results is imminent. There are two ongoing 
projects, ic. SUPER-RAMP EXTENSION and TRANS-RAMP 
II. The paper presents an overview of the objectives and main re- 
sults of the various projects. An attempt is made to summarize the 
more important observations on PCI failure performance in the per- 
spective of design parameters, fuel burnup levels, power histories, 
power ramp rates, etc. 


‘np Nuclear reactor fuel structure containing uranium 

alloy wires embedded in a metallic matrix plate. Travelli, A. 

t. of Energy). US Patent Application 6-791,235. 25 

= 1985. 2lp. Contract W-31-109-ENG-38. DE86013750 

NTIS, PC A02/MFA01; GPO Dep. File Number 
DE86013750. 

A flat or curved plate structure, to be used as fuel in a nu- 

clear reactor, comprises elongated fissionable wires or strips embed- 

ded in a metallic continuous non-fissionable matrix plate. The wires 
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or strips are made predominantly of a malleable uranium alloy, such 
as uranium silicide, uranium gallide or uranium germanide. The 
matrix plate is made predominantly of aluminum or an aluminum 
alloy. The wires or strips are located in a single row at the midsur- 
face of the plate, parallel with one another and with the length di- 
mension of the plate. The wires or strips are separated from each 
ec ee ee 

matrix material, to provide structural integrity and effective fission 
product retention, under neutron irradiation. This construction 
makes it safely feasible to provide a high uranium density, so that 
the uranium enrichment with uranium 235 may be reduced below 
about 20%, to deter the reprocessing of the uranium for use in nu- 
clear weapons. 


43021 Interlocking egg-crate type grid assembly. Kast, 
S.J. (to Dept. of Energy). US Patent Application 6-712,056. 
15 Mar 1985. 21p. Contract AC12-76S 2. DE86013789 
NTIS, PC A02/MF A001; GPO Dep. File Number 
DE86013789. 

Disclosed is an interlocking egg-crate hexagonal grid for 


_ supporting a nuclear fuel pin in a hexagonal array. The grid is 


formed from strips bent at an angle of about 120° at each vertex. 
Over some faces of each hexagonal cell the strips are coplanar but 
are arranged, by stacking interlocking, to avoid any double thick- 
ness of metal in that plane. Springs and dimples are formed in the 
faces of each cell to hold the fuel pin substantially centered. 


2204 Control Systems 


43022 (KFKI—1985-96) Experiences with the VERONA 
core monitoring system recently installed at Paks NPP. 
Adorjan, F.; Buerger, L.; Lux, I.; Makai, M.; Valko, J.; 
Vegh, E.; Cserhati, A. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst: for Physics; Paksi Atomer- 
oemue Vallalat (Hungary)). Nov 1985. 14p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702804. 

The services and the most important algorithms of the 
VERONA core monitoring system are reviewed. Some of the most 
relevant experiences concerning the power distribution reconstruc- 
tion, the axial interpolation and the behaviour of the SPND detec- 
tors are discussed. 


43023 Multi-function magnetic jack control drive mecha- 
nism, Bollinger, L.R.; Crawford, D.C. (to Dept. of Ener, 


WwW DC). US Patent 4,597,934. 1 Jul 1986. Filed 
date 6 Oct 1983. vp. 


A multi-function magnetic jack control drive mechanism is 
described for controlling a nuclear reactor comprising: an elongate 
pressure housing; closely-spaced drive rods located in the pressure 
housing, the drive rod being connected to a reactor rod which is 
insertable in a reactor core; electrochemical stationary latch means 
which are selectively actuatable for holding a respective one of the 
drive rods stationary with respect to the pressure housing, the plu- 
rality of ‘stationary latch means including at least one coil located 
about the pressure housing; longitudinally spaced electromechanical 
movable latch means, individually associated with one of the drive 
rods and each including a base for the drive rod associated there- 
with, for, when actuated, holding the associated drive rod station- 
ary with respect to the base associated therewith, the movable latch 
means including an associated coil located about the pressure hous- 
ing; and longitudinally spaced electromechanical lift means, individ- 
ually associated with the base, for, when actuated, moving an asso- 
ciated base longitudinally along the pressure housing from a first 
position to a second position to thereby enable movement of one or 
more of the other drive rods longitudinally independently of the 
other drive rods in response to sequential and repeated operation of 
the electromechanical means, the lift means including an associated 
coil located about the pressure housing. 


43024 Improvement of gadolinia fuel cycle economics by 
isotopic enrichment of ‘°’Gd. Hove, C.M.; ine S.W. (Bab- 
cock & Wilcox, Inc.). Transactions of the American Nuclear 
Society; 50: 102-103(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
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Burnable absorbers are used in fuel cycle design for control- 
ling excess reactivity and core power distributions. Gadolinia 
(Gd2Os) has been used for a number of years in both boiling water 
and pressurized water reactor fuel as a burnable absorber. Howev- 
er, gadolinia exhibits significant end-of-cycle (EOC) residual ab- 
sorption that translates to an economic penalty. This paper presents 
the concept of using gadolinia enriched in the "Gd isotope to 
reduce this residual and thereby improve the economics of gado- 
linia fuel cycles. 


43025 Logic programming for operational analysis of the 
Savannah River reactors. Suich, J.E. (California Institute of 
Technology, Pasadena). Transactions of the American Nucle- 
ar Society; 50: 293-2 lov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Savannah River Plant (SRP) has installed an on-line re- 
actor monitoring diagnostic computer system to direct operators to 
appropriate procedures for multiple, concurrent alarms. Off-line 
programs analyze the monitoring logic for consistency. Both appli- 
cations can be described as logic programs. Emerging artificial in- 
telligence (AI) computer technology promises operationally viable 
expert systems for diagnosis and control of reactor systems. The 
core of this technology is the use of computers for logical infer- 
ence, in contrast to the more traditional number crunching and data 
processing functions. At present, the diagnostic logic represents sur- 
face knowledge of reactor operating procedures, while the analyti- 
cal logic incorporates a small amount of real-world knowledge con- 
cerning superset/subset relationships among alarms. The challenge 
for the future is to create a comprehensive operations advisory 
system, with logic as engineering rules of thumb for cause/effect 
models of malfunction and corrective action, data reflecting the 
real-time status of all critical reactor components, and control 
working both bottom up from alarms to malfunctions, and top 
down from malfunction to corrective procedure. 


43026 awe expert systems in automated 
monitoring. Otad' me P.J. (Oak Ridge National Lab., 
Transactions of American Nuclear Society; 50: 298- 
299(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Reactor Systems Section of Oak Ridge National 
Laboratory's Instrumentation and Controls Division has been devel- 
oping expertise in the application of artificial intelligence (AI) tools 
and techniques to control complex systems. One of the applications 
developed demonstrates the capabilities of a rule-based expert 
system to monitor a nuclear reactor. Based on the experience ac- 
quired with the demonstration described in this paper, a 2-yr pro- 
gram was initiated during fiscal year 1985 for the development and 
implementation of an intelligent monitoring adviser to the operators 
of the HFIR facility. The intelligent monitoring system will act as 
an alert and cooperative expert to relieve the operators of routine 
tasks, request their attention when abnormalities are detected, and 
provide them with interactive diagnostic aid and project action/ef- 
fects information as needed or on demand. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 4119, 4318, S$ = 4327, 4331, 4332, 
4385, 5533, 5556, 5682, 5683, 5684, 5685, 5686, 


43027 (BARC—1279) Flora of Trombay. Abraham, V. 
(Bhabha Atomic Research Centre, eee (India)). 1985. 
39p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86702999. 

The wild plant species occurring in the campus of the 
Bhabha Atomic Research Centre, Bombay, have been put on 
record. The plants collected and identified are maintained in a her- 
barium. The species collected are enumerated and the species under 
each family are arranged in the alphabetical order. The classifica- 
tion of Bentham and Hooker is followed with some modifications in 
the names of families which are adopted from recent works. 15 refs. 


eT ae 
2205 Environmental Aspects 


gas release restrictor for breached fuel rod. 
Tilbrook, R.W.; Spencer, D.R.; Schwallie, 
* of Ener Wa DC). US Patent 

6,690. 24 Jun 1986. Filed date 21 1983. vp. 
A sealed rod is described intended for vertical operation 
closely spaced, vertically oriented rods in a liquid-metal- 


of the elongated gas plenum means, the gas bottle means having an 
elongated wall portion spaced from the interior surface of the 
hollow cladding member to permit the passage of fission gas there- 
between, and substantially all of the gas bottle means being imper- 
vious to the passage of fission gas therethrough; gas pervious means 
provided through a small portion of the gas bottle means to permit 
fission gas introduced into the elongated gas plenum means during 
reactor operation to pass into the gas bottle means to equalize the 
fission gas pressure interiorly of and exteriorly of the gas bottle 
means. 


43029 Location analysis for multiple gas tag releases. 
Schmittroth, F. (Westinghouse Hanford Co., W/A-58, P.O. 
Box 1970, Richland, WA 99352). Nuclear Science and Engi- 
neering; 93: No. 1, 88-96(May 1986). 

An analytical method is developed to analyze gas tag re- 
leases from breached reactor fuel elements. A probabilistic ap- 
proach is used to rank the most likely failures. The analysis of gas 
mixtures from multiple breaches is emphasized. Sequential analyses 
that incorporate several measurements from related gas releases are 
see conidia: Leeda: Geli quale ak ieee slip 
rithm suitable for computer implementation. 


43030 Screw compactor/dry active waste volume reduc- 
tion and solidification KCuribayashi, Hs Yagi, T.; 
Sauda, K. Transactions of the American Nuclear : 50: 
124-125(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Because of the large amounts of dry active waste (DAW) 
generated, treatment requires many man-hours and expensive equip- 
ment, resulting in the economical burden of waste management at 
nuclear power plants. To solve this problem, a new technology, 
called the screw compactor, has been developed. DAW generated 
at nuclear power plants contains such thermoplastics as polyethyl- 
ene, which is utilized as a binder. The polyethylene is melted by 
extruded from the screw compactor. The screw compactor consists 
of one axial screw housed in a shell structure that incorporates a 
DAW shredder, hopper, and cutter. Shredded DAW is received in 
the hopper, then fed into the compactor. Wastes containing poly- 


1 ; G 
design also permits higher packaging efficiency by the easy attach- 
ment of a piston-type machine that forms the pellets into pillar- 
shaped products. Most DAW, compactible as well as non-compacti- 
ble wastes, can be volume reduced and compacted. 


ions of 
127(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 





Two types of radioactive materials in liquid waste are pro- 
duced by light water reactors (LWRs): radioactive suspended parti- 
cles (crud) and radioactive ions, which are easily removed with fil- 
ters and ion exchange resins, respectively. Initially, precoated or 
cartridge-type filters were used to remove crud from liquid waste. 
However, these filters possess disadvantages, such as generating 
large amounts of spent materials as secondary waste, a low separa- 
tion efficiency, and the potential for radiation exposure to plant 

As a result, highly efficient, nonprecoated-type filters 
developed to replace the precoated type. JGC has fur- 
this development with the super-fine (SF) filter that 
is being applied at many Japanese LWR nuclear 
The SF filter consists of porous hollow fibers with 
< 0.1 pm. Therefore, crud, whose diameter is usually 
son became removed from liquid waste by using 

SF filter. 7 The SF filter, which is made of modified polyvinyl 
is backwashable and combustible. Results of experimental 
and in-plant tests are provided. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 4303, 4304, 4307, 4308, 4352, 4368, 4369, 
4370, 4371 


43032 (CONF-860906—2) Spatial kinetics effects on re- 
measurements in ZPPR. Carpenter, S.G.; Brumbach, 
S.B.; Goin, R.W. (Argonne National Lab., Idaho Falls, ID 
(USA)). 1986. Contract W-31- 109-ENG-38. 9p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86006449. 
From Advances in reactor physics and safety meeting; Sara- 
toga S NY, USA (17 198 
2 ne A Cebiasd Ritiey bes contend: to be weed to 
obtain spatial kinetics information. Previous results were reported 
which showed only minor effects. Here results from two additional 
cores are reported. Assembly 15A, a homogeneous metal fueled 
core, shows very small spatial effects. However, measurements 
with reactivity changes in ZPPR 13C configurations containing 
nonsymmetrical zones of ***U or of increased *°Pu content pro- 
duced significant ones. Because these flux redistribution effects 
varied over several minutes, the normal assumption of instantaneous 
redistribution was no longer valid. 


43033 (CONF-860906—4) Measurements and calcula- 
tions of }°B(n,He) reaction rates in a control rod in ZPPR. 
Brumbach, S.B.; Collins, P.J.; Grasseschi, G.L.; Oliver, 
B.M. (Argonne National Lab., Idaho Falls, ID (USA); 
Rockwell International Corp., Canoga Park, CA Ry ). 
1986. Contract W-31-109-E G-38. Tp. NTIS, PC A 
A01; GPO Dep. File Number DE86006447. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

The helium accumulation fluence monitor (HAFM) tech- 
nique has been used to measure the *°B(n,He) reaction rate within 
B,C pellets in a control rod in ZPPR. Knowledge of this reaction 
rate is important to control rod design studies because helium pro- 
duction leads to control rod swelling, buildup of gas pressure and a 
reduction in thermal conductivity which can limit the lifetime of a 
control rod. We believe these to be the first measurements of boron 
capture within boron pins in a fast reactor spectrum. Previously re- 
ported measurements used **°U foils to measure fission rates in a 
control rod, and to infer boron capture rates. 


43034 (CONF-860906—10) Intense steady state neutron 
source. The CNR reactor. Difilippo, F.C.; Moon, R.M.; 
Gambill, W.R.; Moon, R.M.; Primm, R.T. III; West, C.D. 
(Oak sate National Lab., TN Boys: 1986. Contract 
AC05-840R21400. 12p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86011075. 

From Advances in reactor physics and safety meeting; Sara- 
wn ee, SS USA (17 Sep 1986). 

Center for Neutron Research (CNR) has been proposed 
in response to the needs - neutron flux, spectrum, and experimental 
facilities - that have been identified through workshops, studies, and 
ii ions by the cea all ‘als irradia- 
tion research communities. The CNR is a major new experimental 
facility consisting of a reactor-based steady state neutron source of 
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unprecedented flux, together with extensive facilities and instru- 
ments for neutron scattering, isotope production, materials irradia- 
tion, and other areas of research. 


43035 (CONF-860906—11) Designing CNR, a very high 
thermal neutron flux facility. Difilippo, F.C. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
12p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE8601 1498. 
From Advances in reactor physics and safety meeting; Sara- 
Springs, NY, USA (17 19 
- Reenitee’ see tame oay -Seitz Committee, Na- 
tional Academy of Science) there is a need for a new generation of 
steady neutron sources with a thermal neutron flux peak between 5 
to 10 times 10*5/cm? sec. Ideally the neutron source would have to 
operate continuously for several days (two weeks at least) with 
minimum time (2 to 3 days) for refueling and/or maintenance and it 
would also be used to irradiate materials and produce isotopes. This 
paper describes the preliminary design of the nuclear reactor for 
the proposed Center for Neutron Research (CNR). A duplication 
of existing designs (HFIR, (ORNL), ILL (Grenoble, France)) 
would imply high total power and small core life; the necessity of 
higher efficiencies (in terms of peak-flux-per-unit source or power) 
then becomes apparent. We have found analytical expressions for 
the efficiency in terms of a few parameters such as the volume of 
the source and the Fermi age and diffusion length of thermal neu- 
trons in both the source and reflector regions. A single analytical 
expression can then be used for scoping the design and to intercom- 
pare radically different designs. Higher efficiencies can be achieved 
by reducing the volume and the moderation of a core immersed in 
a very low absorbing reflector; on the contrary a very long core 
life has a negative effect on the efficiency at beginning of life. Con- 
sequently, and after detailed calculations, we have found a candi- 
date design with the following characteristics: core, UsSie, 93% en- 
riched, 18.1-kg **U, metal fraction 50%, Al cladding, and 35-L 
volume; reflector and moderator, D.O; efficiency at end of life 
(EOL) with respect to the ILL reactor, 1.29; flux at EOL, 10 x 
10*5/cm? sec (power in core 270. MW); core life, 14 days; burnup 
28.4%. 


43036 (EGG-M—14186) Ultrahigh flux double donut re- 
search reactor design. Ryskamp, J.M.; Parsons, D.K.; Lake, 
J.A. (EG and G Idaho, Inc., Idaho Falls (USA)). 1986. 
Contract ACO07-76ID01570. 12p. (CONF-860906—16). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86013450. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

A new steady-state thermal neutron source of unprecedented 
intensity is under development for materials science research, iso- 
tope production, and fundamental physics research. The challenge 
put forth by the research community is to produce a thermal neu- 
tron flux of 10'* n/(cm?s) in a large accessible volume with mini- 
mum fast neutron and gamma contamination. Ultrahigh flux reactor 
designs based on well-characterized plate-fuel technologies have 
been examined at the Idaho National Laboratory. A 
“double donut” core configuration extends the range of peak oper- 
ating conditions, which are traditionally limited by fuel plate tem- 
peratures and thermal hydraulic conditions in the hot channel, to a 
point where these flux intensity goals can be attained. 


43037 + Ag a pe. 2 National Engineering 
facilities 


their applications. 

Game VP: "Hering. 13: Korcake REL ; Harker, Y.D. 

and G Idaho a Coy Idaho Falls (USA)). May 1986. 
Contract AC07-761D01570. 29p. NTIS, PC A03/MF AO1; 
1; GPO Dep. File Number D 6013468. 

Although there is a growing need for neutron and gamma 
irradiation by governmental and industrial organizations in the 
United States and in other countries, the number of facilities pro- 
viding such irradiations are limited. At the Idaho National Engi- 

neering Laboratory, there are several unique irradiation facilities 
esbdielinds hiaiy nantesincndhaeueen atte contanmmnahe. Wits 
facilities could be readily used for nuclear research, materials test- 
ing, radiation hardening studies on electronic components/circuitry 
and sensors, and production of neutron transmutation doped (NTD) 
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silicon and special radioisotopes. In addition, a neutron radiography 
unit, suitable for examining irradiated materials and assemblies, is 
also available. This report provides a description of the irradiation 
facilities and the neutron radiography unit as well as examples of 
their unique applications. 


43038 (HEDL-SA—3465-FP) Performance of advanced 
oxide fuel pins in EBR-II. Lawrence, L.A.; Jensen, S.M.; 
Hales, J.W.; Karnesky, R.A.; Makenas, B.J. (Hanford Engi- 
neering Development Lab., Richland, WA (USA); EG and 
Inc., Idaho Falis (USA)). May 1986. Contract 
AC06-76FF02170. 14p. (CONF-860931—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86013088. 

From International conference on reliable fuels for liquid 
metal reactors; Tucson, AZ, USA (7 Sep 1986). 

The effects of design and operating parameters on mixed- 
oxide fuel pin irradiation performance were established for the Han- 
ford Engineering Development Laboratory (HEDL) advanced 
oxide EBR-II test series. Fourteen fuel pins breached in-reactor 
with reference 316 SS cladding. Seven of the breaches are attrib- 
uted to FCMI. Of the remaining seven breached pins, three are at- 
tributed to local cladding over-temperatures similar to the breach 
mechanism for the reference oxide pins irradiated in EBR-II. FCCI 
was found to be a contributing factor in two high burnup, i.e., 11.7 
at. % breaches. The remaining two breaches were attributed to me- 
chanical interaction of UO: fuel and fission products accumulated 
in the lower cladding insulator gap, and a loss of cladding ductility 
possibly due to liquid metal embrittlement. Fuel smear density ap- 
pears to have the most significant impact on lifetime. Quantitative 
evaluations of cladding diameter increases attributed to FCMI, es- 
tablished fuel smear density, burnup, and cladding thickness-to-di- 
ameter ratio as the major parameters influencing the extent of clad- 
ding strain. 


43039 (JAERI-M—84-197) Annual report 

utilization and technical development of Research Reactors 

and Hot Laboratory, from April 1, 1982 to March 31, 1983. 

(Japan Atomic Energy Research Inst., Tokyo). Nov 1984. 
Ip. (In Japanese). NTIS (US Sales Only), PC A1l0/MF 
01. File Number DE86702789. 

Activities of the Department of Research Reactor i 
in fiscal year 1982 are described. The department is responsiable for 
operation and maintenance of JRR-2, JRR-3, JRR-4 and Hot Labo- 
ratory. In the above connection, various other work has also been 
performed, such as technical management of fuel and coolant, radi- 
ation control, irradiation technique, etc. In Hot Laboratory, we 
have performed post-irradiation examinations of fuels and materials, 
and also the development of examination procedures. 


43040 (JAERI-M—85-047) Nuclear characteristic meas- 
urements and calculation by the SRAC code system for LEU 
fuel element. Arigane, Kenji; Otsuka, Tetsuo; Shitomi, 
Hajimu; Watanabe, Shukichi; Morozumi, Minoru. (Japan 
Atomic Energy Research Inst., Tokyo; — Atomic 
tablistznent), Apr 1983. 8p. (in J apenas) NTIS (OS Ss 
t pr es 

Only), PC A05/MF A01. File N DE86 
The reduced enrichment program for the Japan Research 
Reactor No. 4 (JRR-4) fuel has been progressed using 20% en- 
riched uranium. This report describes nuclear characteristic meas- 
urement results on the experimental fuel element which is designed 
with the same specification as the fuel elements to be used for the 
LEU demonstration core and neutronic calculation results by the 
SRAC Code System. The characteristic measurements were per- 
formed as follows; 1) fuel reactivity 2) control rod worth 3) ther- 
mal neutron flux. These results confirm that the experimental fuel 
element has a comparable reactivity performance to that of the 
HEU fuel element currently used. The neutronic calculation is in 
satisfactory agreement with the measurement and accordingly it 
might be concluded that the nuclear characteristics ou the LEU 
demonstration core could be estimated with enough accuracy by 

the SRAC Code System. 
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(JAERI-M—85-065) Shielding design 

graded JRR-3 research reactor. Ise, Takeharu; Maruo, Take- 
shi; Miyasaka, Yasuhiko; Miyamoto, Keiji; Narita, — 
(Japan Atomic Energy Research Inst., a 
Atomic Energy Research Inst., Tokai, Ibaraki. Saat tee 
search Establishment). Jun 1985. 18p. din Tapanese) NTIS NTIS 
(US Sales Only), PC A02/MF AOl 
DE86702823. 

This document describes the contents on shielding facilities 
of the upgraded JRR-3 research reactor, canal, spent fuel storage 
calculational procedures; and the results. 


(JAERI-M—85-092) Detailed design 

eee eee 0 Oe eee 

tron guide tube transmission analysis program, NEUGT 
(manual), Harami, Taikan; Umemura, saan Ebisawa, 
Tohru. (Japan Atomic Energy Research Inst., Tokyo; J 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Jul 1985. 7T4p. (In J: ). NTIS 
(US Sales Only), A04/MF AOl. File Number 
DE86702847. 

JRR-3, currently a heavy water moderated and cooled 10 
MW reactor, is to be upgraded to a light water moderated and 
cooled, heavy water reflected 20 MW reactor. Two guide tubes for 
thermal neutron and three for cold will be installed in the reactor 
to transport thermal and cold neutrons from the reactor hall to the 
experiment hall. This describes the neutron guide tube transmission 
analysis program, NEUGT, which was developed to assess the 
design of the neutron guide tubes. The input data plotting program, 
PLOPINE and the output data plotting program, NEUPLOT are 
presented in the appendix. The NEUGT program not only calcu- 
lates a neutron transmission and neutron spectra, assuming the Max- 
wellian spectra at the entrance of a guide tube, but also analyses the 
effect of abutment errors. This reports the description and the input 
data manual of the program in the text. Examples of analysis are 
given in the appendixes. The program is written in the FORTRAN 
77 language for FACOM 380. 


43043 (JAERI-M—85-093) Detailed design 
guide tubes at the upgraded JRR-3, (2). Basic characteristics 
of a neutron guide tube and bench mark calculation of the 
NEUGT program. Harami, Taikan; Kawabata, Yuji. (Japan 
Atomic Energy Research Inst., to on A 
Energy Research Inst., Tokai, Ibaraki. T 
tablishment). Jul 1985. . (In Japanese). NTIS (US Sales 
Only), PC A03/MF AO1. ‘ile Number DE86702824. 
JRR-3, currently a heavy water moderated and cooled 10 
MW reactor, is to be upgraded to a light water moderated and 
cooled, heavy water reflected 20 MW reactor. Two guide tubes for 
thermal neutron and three for cold will be installed in the reactor 
to transport thermal and cold neutrons from the reactor hall to the 
experiment hall. This report describes the basic characteristics of a 
guide tube and the bench mark calculation of the NEUGT pro- 
gram, developed for the design assessment of the guide tubes. The 
calculation showed to be in a good agreement with the experimen- 
tal data of a neutron transmission and a neutron space distribution 
in a guide tube. 


43044 (JAERI-M—85-103) Detailed design 


mae Inst., Tokyo; — 
5 tone Ibaraki. 7 Tokai 

). NTIS 

Number 


sumi. Se ev 


Atomic 
search Estab t). — 1985. 70p 

PC A04/ME™ ‘So. 
DE86702825. 


(US Sales Only), 

JRR-3, currently a heavy water moderated and cooled 10 
MW reactor, is to be upgraded to a light water moderated and 
cooled, heavy water reflected 20 MW reactor. Two guide tubes for 
thermal neutron and three for cold will be installed in the reactor 
to transport thermal and cold neutrons from the reactor hall to the 
experiment hall. This reports the basic design data of the guide 
tubes and the sensitivity analyses of transmission on the parameters 
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such as, size of tube, nickel layer thickness and reflectivity. The 
NEUGT program was developed to calculate the guide tube trans- 
mission. The design assessment showed in the case of no abutment 
error that the T1 guide tube for thermal neutron, the Cl guide tube 
for cold and the C3 guide tube for cold are to have a 
transmission of 78% (for 3A neutron) 69% (for 5A neutron) and 
62% (for 7A neutron), respectively. The analyses also showed the 
effect of abutment error on transmission and the spectra and the an- 
gular distribution at the exit of the guide tubes. 


43045 CLEO: a knowledge-based refueling assistant at 
FFTF. Smith, D.E.; Kocher, L.F.; Seeman, S.E. sige ye 
house Hanford Co., Richland, WA). Transactions of t 
American Nuclear Society; 50: 292-293(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A computer software system, CLEO, is used to assist in the 
planning and performance of the reactor refueling operations at the 
Fast Flux Test Facility (FFTF). It is a recently developed applica- 
tion of artificial intelligence software with both expert systems and 
automated reasoning aspects. CLEO, an acronym for Cloned LEO, 
is a logic-based computer program written in Pascal. It imitates the 
processes that the refueling expert for FFTF performs in organiz- 
ing the refueling of FFTF. The computer assistant seeks to orga- 
nize the sequence of core component movements according to the 
rules and logic used by the expert. In this form, CLEO has aspects 
that tie it to both the expert systems and automated reasoning areas 
within the artificial intelligence field. 


2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 4137, 4159, 4267, 4268, 4387 


43046 (CEA-CONF—8000) Deposited power in a com- 
ee eee eee 
and calculations carried out at SILOE. Petitcolas, H.; 
Besson, A.; Bevi ua, A.; Cosoli, G. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Inst. de Re- 
cherche Technologique et de Develo t Industriel 
(RDI). Sep 1984. 8p. (In French). (CONF-840902—27). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86750749. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Eight samples, which represent different materials used in 
testing reactors, were irradiated in the device "CYRANO” placed 
in the water reflector at different distances from the reactor core. 
The power dissipated in the device was measured by the 
"“CYRANO” equipment itself, whereas the calorimeter juxtaposed 
served to monitor the gamma flux. Parallel to each experiment, the 
power deposited in the samples, the device materials and the calo- 
rimeter was calculated by the code MERCURE 4. The measured 
values were compared with the calculated ones, both in relative 
and in absolute values, for each sample and for each distance in the 


reflector. The comparison shows very good agreement. 8 figs., 2 
refs. 


2208 Propulsion Reactors 


43047 Antimatter breeders?. Chapline, G. (Lawrence 
Livermore National _ CA). JBIS, "eae of the British 
Inte reer Society; 35: 423-424(1982). Contract W-7405- 


EN 

One of the prerequisites for relativistic interstellar space 
flight is the availability of large amounts of antimatter. Near to the 
Sun (or another star) an antimatter production facility could be 
powered by a photovoltaic power plant. An approach is suggested 
for producing antimatter based on proposals for using hi 
heavy ion beams to drive a nuclear fusion power plant. 
lar, the realization of heavy ion beam fusion will require the dev 
coommieanl titeandans ini seem, tae eee, ene eet 
might be used to produce copious numbers of antiprotons. It may 
be possible to produce antimatter as a byproduct of fusion energy 
production. 13 references. 
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2209 Reactor Safety 
REFER ALSO TO CITATION(S) 3902, 4218, 5167, 5192, 5688, 6375 


43048 (BNL-NUREG—38210) ee ag ae in BWR 
power during ATWS events. Diamond, D.J. (Brookhaven 
National Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CHO00016. 10p. (CONF-860906—5). NTIS, PC A02/MF 
A01 - GPO. File Number T186012698. 
From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, oo (17 Sep 1986). 
A study to improve our understanding of 
BWR wus & following the closure of main steam isolation 
valves and the failure of reactor trip. Of particular interest was the 
power during the period when the core had reached a quasi-equi- 
librium condition with a natural circulation flow rate determined by 
the water level in the downcomer. Insights into the uncertainity in 
the calculation of this power with sophisticated computer codes 
were quantified using a simple model which relates power to the 
principal thermal-hydraulic variables and reactivity coefficients; the 
latter representing the link between the thermal-hydraulics and the 
neutronics. Assumptions regarding the uncertainty in these varia- 
bles and coefficients were then used to determine the uncertainty in 
power. 


43049 (CEA-CONF—7917) Behavior of radioactive prod- 
ucts in the containment. Behavior of iodine in accidental situ- 
ation. Lucas, M.; Fermandjian, J. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). t. 
d’Analyse de Surete). Dec 1984. 12p. (In French). (CONF- 
841288—6; DAS—137). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86750747 
From SFRP meeting on migration and confinement of radio- 

active products in water cooled reactors; Saclay, France (18 Dec 
1984). 

| lads dank. an enable ssid tain tliat aka tee 
case of failure in the containment ing after more than one 
day, the total quantity of iodine released would be lower or equal 
to 1% of the inventory of the core at the moment of the begining 
of the accident. The first part describes the behavior of iodine in 
the containment of a PWR, in the case of an important accident. 
The second part deals with a synthesis of the knowledge about 
iodine. The third part presents the inventory of the main problems 
not resolved concerning the chemistry of iodine and the radiolysis 
of iodine. Finally, the program of studies on iodine is briefly pre- 
sented; its aim is to develop the knowledge about iodine in acciden- 
tal situations. 14 refs. 


43050 (CEA-R—5316) Experimental determination of the 
dynamic shape factor of primary sodium peroxide aerosols. 
Barbe, M. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Inst. de Protection et de Surete Nu- 
cleaire; Paris-6 Univ., 75 (France)). Sep 1985. 104p. 
French). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86750763. 

A hypothetical accident in a fast breeeder reactor could 
cause aerosols to be generated in a sodium fire. The computer 
codes relative to the modeling of such accidents make it necessary 
to use various input parameters among which the dynamic shape 
factor kappa of the aerosols produced. This study concerns the 
shape factor of sodium peroxide; the discrepancies between the 
values of this parameter given in the literature justifies the useful- 
ness of our work. We have tried to use the simplest method. The 
dynamic shape factor is proportional to the ratio of the equivalent 
volume diameter to the aerodynamic diameter for a given particle. 
Therefore, these two quantities must be determined. The particles 
are classified by means of a centrifuge as a function of their aerody- 
namic diameter; the equivalent volume diameter of the particles 
thus selected can then be determined by assessing the mass (neutron 
activation) and the number (electron microscope) on the same 
sample of particles. Our results show that the dynamic shape factor 
of sodium submicronic particles generated by a fire is 
nearly 1 and the values of this parameter increase with the particles 
size. 29 refs. 
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(CNEN-NE—1.19) Qualification of calculation 
codes for loss of coolant accident (LOCA) analysis in PWR 
type reactors. (Comissao Nacional de Energia Nuclear de 
Brasil, Rio de Janeiro). Oct 1985. 3lp. (In Portuguese). 
Centro de Informacoes Nucleares, Rio de Janeiro, Brazil. 

This norm establishes the minimum requirements for calcula- 
tion codes to be used by the Brazilian Nuclear Energy Commission 
in loss of coolant accident (LOCA) analysis for PWR power plants 
licensing purposes. 


43052 (CONF-860906—9) Current status of decay heat 
measurements, evaluations, and needs. Dickens, J.K. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO0S5- 
840OR21400. 12p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86011082. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 19 
i Over a decade = oy over possible conse- 
quences of a emeheotie accident in a commercial light-water 
reactor prompted support of several experiments designed specifi- 
cally to measure the latent energy of beta-ray and gamma-ray ema- 
nations from fission products for thermal reactors. This latent 
energy was termed Decay Heat. At about the same time the Ameri- 
can Nuclear Society convened a working group to develop a stand- 
ard for use in computing decay heat in real reactor environs pri- 
marily for regulatory requirements. This working group combined 
the new experimental results and best evaluated data into a stand- 
ard which was approved by the ANS and by the ANSI. The pri- 
mary work since then has been (a) on improvements to computa- 
tional efforts and (b) experimental measurements for fast reactors. 
In addition, the need for decay-heat data has been extended well 
beyond the time regime of a loss-of-coolant accident; new concerns 
involve, for example, away-from-reactor shipments and storage. 
The efficacy of the ANS standard for these longer time regimes has 
been a subject of study with generally positive results. However, a 
specific problem, namely, the consequences of fission-product neu- 
tron capture, remains contentious. Satisfactory resolution of this 
problem merits a high priority. 31 refs. 


or high (DOE/OR/21400—T270) Safety aspects of modu- 

high temperature gas cooled reactors. P.R. (Oak 

Ridge National Lab., IN (USA)). 14 May 1986. Contract 

A 840R21400. 12p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013496. 

Testimony of Fred R. Mynatt, Associate Director for Nucle- 
ar and Engineering Technologies, Oak Ridge National laboratory 
before the Subcommittee on Research and Production of 
the Committee on Science and Technology, US House of Repre- 


the ability to cool the reactor by passive 

following accidents. Sian ter 0 senbet.¢) eatin 
having very low probabilities of occurrence, the cumulative fission 
product release at the site boundary is estimated to be below those 
acceptable under the Protective Action Guidelines. 


43054 (DOE/OR/21400—T271) Impact of FY 1987 
budget on advanced reactor technology programs at Oak 
Ridge National Laboratory. Mynatt, F.R. (Oak Ridge Na- 
tional Lab., TN (USA)). 5 1986. Contract ACO05- 
840R21400. 9p. NTIS, A01; GPO Dep. File 
Number D 13673. 

Testimony of Fred R. Mynatt, Associate Director for Nucle- 


of the Energy and Natural Resources Committee, United States 


The testimony reviews information on the consolidated fuel 
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partment of Energy (DOE) and the reactor safety research pro- 
grams for the Nuclear Regulatory Commission (NRC). 


43055 (EGG-M—10486) Se ee 
aging TMI-2 liquid waste and issues, 
Schmitt, R.C.; Brown, G.R.; Ayers, A.L. Jr. (EG and G 
Idaho, Inc., Idaho Falls (USA). 1986. Contract ACO07- 
761D01570. 6p. (CONF-860724—10). NTIS, PC A02/MF 
A01; 1; GPO . File Number DE86013484. 

From ASME/ANS bi-annual nuclear power conference: safe 
and reliable nuclear power plants; Philadelphia, PA, USA (20 Jul 
1986). 

This paper describes challenges of decontaminating water re- 
sulting from the accident at the Unit 2 of the Three Mile Island 
nuclear power station, disposing of highly contaminated prefilter 
liners as commercial low-level wastes, and controlling gas gas genera- 
tion in highly loaded, disposable zeolite vessels. Disposal of 
EPICOR-II prefilter liners necessitated development of the first-of- 
a-kind, concrete high-integrity containers. Shipment of zeolite ves- 
sels for use in a research and development program required devel- 
oping and testing a catalytic recombiner that controlled gases pro- 
duced by radiolytic decomposition of interstitial water in the ves- 
sels. 


43056 (EGG-M—12285) Core thermal response and mass 
distribution vessel mass depletion associated mr A a 
SBLOCA. Loomis, G.G. (Idaho National 
Idaho Falls (USA)). 1986. Contract AC07-76ID015 . 
(CONF-860805—12). NTIS, PC A02/MF A0O1 - GPO. 
Number T186013455. 
From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 
Experimentai results are presented involving core thermal- 
hydraulic response during a small break loss-of-coolant accident 
(SBLOCA) simulation performed in the Semiscale Mod-2C facility. 


(15.6 MPa pressure; 600 K hot leg fluid temperature). The Mod-2C 
facility represents the state-of-the-art in measurement of in-core av- 
erage channel fluid density at several elevations which allows an 
estimate of the axial void fraction distribution during the transient. 
The void fraction distribution is quantified for two major liquid 
level depressions associated with SBLOCA response. The first level 
depression was relatively rapid (25 s) and had multi-dimensional 
heatup effects which suggest falling films of liquid on the rod sur- 
face. The second level depletion with a much slower rate (250 s) 
had no multidimensional effects (an orderly top-down heatup of rod 
positions was observed). 


43057 ONE eer he 51-65) Seismic analysis of axi- 
symmetric Toledo, E.M.; Feijoo, R.A. 
(Instituto de Engenharia Nuclear, Rio de Janeiro, Brazil; 
Laboratorio de ng (US aa Cientifica, Rio de Janeiro, 
Brazil). 1984. NTIS (US Sales Only), PC Al2/MF AOl1. 
File Number DE86702802. (CONF-8410303—Vol.1). 
From Conference on structural analysis and design of nucle- 
ar power plants; Porto Brazil (3 Oct 1984). 
- Studied are aipanaisaall shells subjected to multiple support 
excitation. The shells are spatially discretized by the finite element 
method and in order to obtain estimates for the maximum values of 


43058 (INIS-BR—417, pp 87-100) On decisive factors of 
ee Bucchardt, F.; 


liner Weber, M.; Yazdi, 
Berlin, 


F. Materialpruefung, a 
F.R.). 1984. NTIS (US Sales Only), PC A12/MF AOl 
Number DE86702802. (CONF-8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 
ar Porto Brazil (3 Oct 1984). 

PO" ional cakipenal onihgeeamseesh aaeceemts for mato 
ar power plants in the FRG shall be guided by DIN 25459; this 
also includes the structural behaviour of the liner. While the con- 
tainment safety analysis is a more global matter, the liner and espe- 
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cially the liner anchorage behaviour concentrates on local effects 
which need a more refined local area description. Due to the pre- 
dominant stiffness of the concrete structure liner failure analysis are 
performed by decoupling the steel membrane which is then only 
supported by anchorage springs. A comprehensive nonlinear analyt- 
ical study is carried out to examine the anchorage behaviour. 


(INIS-BR—418, pp 132-147) Seismic fragility 
ee for NPP structural components. Casciati, F.; Fara- 
velli, L. (Pavia Univ., Italy. Dept. -. Structural Mechanics). 
1984. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number DE86702788. (CONF-8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984 

Relationship between Srobability of failure and seismic inten- 
sity (fragility curves) summarize the results of the vulnerability 
analysis of a NPP structural component. The appropriate operative 
procedures for the evaluation of these fragility curves are discussed. 
The paper illustrates a general purpose computer code which in- 
cludes two different probabilistic models for two different levels of 
sophistication in the fragility analysis. Attention is then focussed (i) 
on the mechanical aspects associated with the local strength estima- 
tion (ii) on the simulation of suitable artificial ground motions and 
(iii) on the definition of an appropriate measure of the seismic inten- 
sity. 


43060 (INIS-BR—418, pp 103-116) On the failure proba- 
bility of the primary piping of the PWR. Schueller, G.I; 
Hampl, N.C. (Innsbruck Univ., Austria. Inst. of Engineerin, 
Mechanics). 1984. NTIS (US Sales Only), PC A12. 
A01. File Number DE86702788. (CONF-8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

A methodology for quantification of the structural reliability 
of the primary piping (PP) of a PWR under operational and acci- 
dental conditions is developed. Biblis B is utilized as reference 
plant. The PP structure is modeled utilizing finite element proce- 
dures. Based on the properties of the operational and internal acci- 
dental conditions, a static analysis suffices. However, a dynamic 
analysis considering non-linear effects of the soil-structure-interac- 
tion is to be used to determine load effects due to earthquake in- 
duced loading. Considering realistically the presence of initial 
cracks in welds and considering annual frequencies of occurrence 
of the various loading conditions, a crack propagation calculation 
utilizing the Forman model is carried out. Simultaneously leak and 
break probabilities using the "Two Criteria’-Aproach are computed. 
A Monte Carlo simulation procedure is used as method of solution. 


ome eee 
Atomic Energy Research 

h Establishment). Jan 1985. 98p. (in 
ees. NTIS (US Sales Only), PC AOS/MF AO1. File 
Number DE86702845. 

This report describes the development of the safety analysis 
code RETRAN-02/RR for research reactors. The objective of this 
development work is to provide a versatile and reliable thermohy- 
draulic code which could be used for accidents and operational 
transients analyses for research reactors. To meet this objective, 
light water transient analysis code RETRAN-O2 were reviewed and 
improved. The major improvements include the numerical calcula- 
tion method and some physical models under the low pressure 
range. In addition to description of the code modifications, the 
theoritical bases of the equations and the model which comprise the 
code are presented. 


43062 (JAERI-M—85-019) Safety analysis of the upgrad- 
ed JRR-3 with HEATINGS code. Ando, Hiroei; Ikawa, Hir- 


tabli sear Feb 1985. 


). NTIS (Us Sales 
Only), PC A03/MF AOI. 


apanese 
ile Number DE86702821 
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As a part of the safety evaluation of the upgraded JRR-3, 
two design basis events, the channel flow blockage and the loss of 
heavy water flow, were analysed with a heat conduction computer 
program HEATINGS. The results indicate that in the severest case 
of the channel flow blockage, where a cooling channel is complete- 
ly blocked, the maximum fuel heating temperature is 150°C and the 
minimum DNBR is above unity. Also in the loss of heavy water 
flow, the maximum heavy water temperature is no higher than 
94°C and remains subcooled even in the case of instantaneous flow 


(JAERI-M—85-023) Multivariate analysis for the 


Ream lant. Tokyo; J ‘zy 

Inst., Tokai, Ibaraki. Tokai Research Eoublehnent. 
Mar 1985. 78p. (In Japanese). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86702808. 

In JAERI, a reactor accident diagnostic system using a 
method of knowledge engineering has been developed to identify 
the cause and type of an abnormal transient of a reactor plant. This 
system consists of a knowledge base and the inference engine 
named IERIAS. This knowledge base has been created with the 
trial and error of an expert using the data from a PWR plant simu- 
lator. In this report is described results of multivariate analysis for 
the simulated data and the use of these results for the knowledge 
base. This analysis is aimed at the examination for the usability of 
multivariate analysis for the knowledge base creation. The results 
and analyzing methods are useful for creating the knowlege bases 
by experts. 


43064 (JAERI-M—85-025) Evaluation on CCIF 

supplied power on reflood phenomena. Iguchi, 
Tadashi; Sugimoto, Jun; Akimoto, Hajime; Okubo, Tsu- 
tomu; Murao, Yoshio. as Atomic Energy Research 


Inst., a J Research Inst., Tokai, 
ai Research E Establicement). M Mar 1985. 96p. 


NTIS. wus: Sales Only), PC AO5/MF AOl1. File Number 
DE86702809. 

A low power test (the initial averaged linear power density 
= 1.18 kW/m) and the base case test (1.4 kW/m) were performed 
with the Cylindrical Core Test Facility (CCTF) at Japan Atomic 
Energy Research Institute, in order to study the effect of the power 
on the reflood phenomena. The former linear power density corre- 
sponds nearly to the scaled linear power density based on the cur- 
rent safety evaluation criteria. During the early period of the re- 
flood (< 100s), the heat transfer coefficient was identical between 
both tests in spite of the different power. Resultantly, the clad tem- . 
perature and the turnaround were. lower in the low 
power test. During the later period of the reflood (>200s) the heat 
transfer coefficient became higher and resultantly the quench front 
advanced faster in the low power test. The core flooding rate was 
nearly identical between both tests, independently of the different 
power. The insensitiveness of the power to the core flooding rate 
was also observed in FLECHT-SET performed in the USA. A sig- 
nificant large differential pressure oscillation at ECC ports was ex- 
perienced in the low power test, and it may be important for the 
long term core cooling although it has not been taken note on the 
previous studies. 

43065 (JAERI-M—85-039) Study of chemical decontami- 


nation of JRR-3 primary coolant heavy water system, 2. 
Chemical decontamination by CAN-DECON process. Kondo, 


Establi 
p. (in Japanese). NTIS = Sales Only), PC 

A03/MF AO1. File Number DE867028 

In the first report part 1, eiinais tee coin 
condition of JRR-3 primary heavy water coolant system and the ef- 
fectiveness of chemical decontamination by CAN-DECON process 
in laboratory tests using light water. The present report discribes 
the experimental results of the CAN-DECON process in loop test 
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using light water. These its were performed for the fol- 
lowing puposes: (1) Evaluation of corrosion to reactor core tank 
(aluminium) by decontaminating solution. (2) Decontamination 
evaluation on stainless steel pipe, which was taken out from pri- 
mary coolant heavy water system. (3) Effectiveness evaluation on 
removal of decontaminating reagents, radioactive ions and metal 
ions in the solution using ion exchange resin. The concentration of 
aluminium in decontaminating solution is about 120 pg/ml which 
corresponds to about 10 ym of average thickness of dissolved alu- 
minium. Corrosion of stainless steel is negligible. As a result it is 
concluded that there are no problems on the corrosion of alumini- 
um and stainless steel. Average decontamination factor to the con- 
taminated stainless steel pipe is about 10 for uranium and about 5 
for plutonium. Residual reagents, radioactive ions and metal ions in 
the decontaminating solution are almost completely removed 
through anion-exchange resin and mixed-bed exchanger. Quality of 
the solution in the loop test was recovered by the same quality 
before charge of decontaminating reagents. Further, the corrosion 
of irradiated aluminium in decontaminating solution is discussed. It 
is found that the CAN-DECON process is effective for the removal 
of uranium, plutonium and fission products from contaminated 
stainless steel pipe. 


43066 (JAERI-M—85-068) Survival temperature limit of 
unirradiated coated fuel particles. Kashimura, Satoru; Ikawa, 
Katsuichi. (Japan Atomic ee Tee Inst., Tokyo; 
Japan Atomic Energy Research Tokai, Ibaraki. Tokai 
Research Establishment). Jun 1985. me NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86702818. 

As a part of the study related to the hypothetical accidents 
of the experimental VHTR, a series of out-of-pile heating experi- 
ments has been carried out to determine the survival temperature 
limit of unirradiated TRISO-coated UO: particles. After heating, 
observations were made by X-ray radiograph, and optical micro- 
photograph of polished cross-section. X-ray diffraction analysis 
were also used. When heating time is short, survival 
limit was found to be 2500°C for consolidated particles and 2400°C 
for loose particles. Plot of failure fraction as a function of heating 
time appears to be S-shaped. SiC degradation at relatively low tem- 
peratures (2200°C) started with thinning, whereas at high tempera- 
tures (2500°C) it started with micropore formation. At an extreme- 
ly high temperature, total particle failure occurred physically 
before severe SiC degradation. At somewhat lower temperatures, 
total particle failure proceeded chemically after severe SiC degra- 
dation. 


43067 (JAERI-M—85-106) Two-dimensional thermal-hy- 
draulic behavior in core in SCTF Core-II cold leg injection 
tests. Radial power profile test results. Iwamura, Takamichi; 
Sobajima, Makoto; Okubo, Tsutomu; Ohnuki, Akira; Abe, 

Yutaka: Adachi, Hiromichi. ome Ee Atomic Energy Re- 
anon Inst., a Inst., 
Tokai, Ibaraki. Tokai t). Jul 1985. 
245p. NTIS (US Sales Only), PC Po Alvar AOl. File 
‘alien DE86702810. 


compared 
with TRAC post-test calculations performed by the Los Alamos 
ational Laboratory. 
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43068 (JAERI-M—85-117) Analysis of TRAC-PF1 cal- 
culated core heat transfer for CCTF test C1-5 (Run 14). Aki- 
moto, Hajime. (Japan Atomic Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Aug 1985. 32p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86702811. 

A TRAC-PF1 post test calculation for CCTF test C1-5 (Run 
14) was performed to assess the core thermal-hydraulic models in 


seit chaeld « counts Eater oe i 

From tase eneipeiiens GOCED ie the Elian aa 
future improvements of TRAC-PF1 should be considered: 
core hydraulic modeling used to calculate the void fraction 
in the core (2) the method for evaluating heat transfer within 
core. 


43069 (LA—10710-MS) 
safety verification test series: 
George, T.G.; Pavone, D. (Los i 
(USA)). May 1986. Contract W-7405-ENG-36. 2 
PC A03/MF A01; GPO Dep. File Number DE86013624 
The General-Purpose Heat Source (GPHS) is a modular 
thermoelectric that will 


lated to evaluate the effectiveness of GPHS plutonia containment 
after atmospheric reentry and Earth impact. The first two reports 
(covering SVT-1 through SVT-10) described the results of flat, 
side-on, and angular module impacts against steel targets at 54 m/s. 
This report describes flat-on module impacts against concrete and 
granite targets, at velocities equivalent to or higher than previous 
SVTs. 


43070 pea Ata ee Criticality-safety analyses of 
water-flooded. 


compacted and SP-100 reactors. Brandon, 
D.1. Sapir, J.L. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. 1Ip. (CONF-860906—7). 

NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86010203. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 

Reactivity calculations were performed to determine the sen- 
sitivity of three liquid metal-cooled, fast reactor designs to various 
accident environments. The concepts, proposed for the SP-100 
Space Nuclear Power Program, included one thermionic and two 
fuel-pin designs. Numerous models of each core were developed to 
analyze the effect of core compaction and of water-flooded lattice 

3 in-core 


monic concept can best withstand expansion of the flooded fuel ele- 
ment array. 


(LA-UR—86-1782) Rapid-response analysis of the 
Davis-Besse loss-of-feedwater event on June 9, 1985. Lime, 
J.F.; Nassersharif, B.; Bo B.E. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. — 
(CONF-860906—8). NTIS, PC A02/MF A01 - GPO. File 
Number T186011223. 

From Advances in reactor physics and safety meeting; Sara- 
toga Springs, NY, USA (17 Sep 1986). 
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At the request of the US Nuclear Regulatory Commission 
(NRC), we performed a rapid-response analysis of the loss-of-feed- 
water (LOFW) event that occurred at the Toledo Edison Davis- 
Besse plant on June 9, 1985. The initial 831 s of the plant transient 
were simulated and, in addition, four postulated transients were cal- 
culated to determine how the plant would have responded if feed- 
water had not been restored, and how it would have responded to 
a feed-and-bleed (FAB) decay-heat removal procedure initiated at 
different times. The Transient Reactor Analysis Code was used for 
this analysis. We completed these calculations within a two-week 
period and provided a report to the NRC 30 days later. Our. analy- 
sis showed that FAB was a viable decay-heat-removal procedure 
for the Davis-Besse plant for the initiation times analyzed. With 
complete LOFW and no alternate decay-heat removal procedure, 
we calculated that core uncovery would have occurred at about 
9200 s. FAB initiated at 8 min and 13 min after complete LOFW, 
which in the actual LOFW transient occurred 6 min after the initi- 
ating event of a main-feedwater pump trip, was successful in that 
the primary system remained subcooled and water-solid throughout 
the transient. FAB initiated at 28 min after complete LOFW was 
considered successful even though it resulted in a loss of subcool- 
ing, a net loss in primary inventory, and a slow voiding of the pri- 
mary system. The core would have remained covered for the nine 
hours that we estimated for the primary pressure to decrease to the 
residual-heat-removal pressure. 


aa ip amo Simulation of explosions ia air 
ove systems and comparison of the results with computer 
code predictions. Gregory, W.S.; Nichols, B.D.; Wade, 
R.D.; Smith, P.R. (Los Alamos National Lab., NM (USA); 
New Mexico State Univ., Las Cruces (USA)). 1986. Con- 
tract W-7405-ENG-36. 12p. (CONF-860820—3). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86013823. 
From 19. DOE/NRC nuclear air cleaning conference; Seat- 


tle, WA, USA (17 | ang ae. 

Experimental testing and development of computer codes for 
predicting the effects of explosions in air cleaning systems are being 
done for the Department of Energy. The work is a combined effort 
by the Los Alamos National Laboratory and New Mexico State 
University (NMSU). Los Alamos has lead responsibility in the 

project and is developing the computer codes; NMSU is doing the 
experimental testing. experimen: 
lytical work is the main goal of this effort. Of secondary impor- 
tance are the experimental data showing the combined effects of ex- 
plosions within air cleaning systems that contain all of the impor- 
tant air cleaning elements (blowers, dampers, filters, ductwork, and 
cells). This work will result in tools that safety analysts can use to 
study the effects of hypothetical explosions in nuclear facility air 
cleaning systems. The experimental apparatus is a small version of a 
large experimental system that was installed at NMSU. The small 
system is used to obtain gas-dynamic data (temperatures and pres- 
sures) throughout the system (such as within the cells, along the 


experiments also will couple material transport with the explosive 
gas dynamics. 


43073 (NUREG—0896-Suppl.5) Safety Evaluation Report 
related to the operation of Seabrook Station, Units 1 and 2 


Se iatskeer Gacioke Saobaeen Oe USA  Ottiee 
ar en on, Washington DC 
of Nuclear Reactor 1986. S0sp. SNTIS, PC PC 
Al14/MF A01 - GPO. File a T1I86901609 

This report is Supplement No. 5 to the Safety Evaluation 


tal data to verify the ana- ~ 
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provides recent information on open items identified in the SER. | 
The facility is located in Seabrook, New Hampshire. Subject to fa- 
vorable resolution of the items discussed in this report, the staff 
concludes that the facility can be operated by the applicant without 
endangering the health and safety of the public. 


(NUREG/CR—2000-Vol.5-No.6) Licensee Event 

for month of June 1986. Volume 5, 

National Lab., TN (USA)). Jul 1986. 

-840R21400. 146p. (ORNL/NSIC—200- 

Vol.5-No.6). NTIS, PC A07/MF A01 - GPO. File Number 
1186013947. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for Preparation of Data Entry Sheets for Licensee Event Re- 
ports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 - Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 16, 1983. 
NUREG-1022, Licensee Event Report System - Description of 
Systems and Guidelines for Reporting, provides supporting guid- 
ance and information on the revised LER rule. The LER summa- 
ries in this report are arranged alphabetically by facility name and 
then chronologically by event data for each facility. Component, 
system, keyword, and component vendor indexes follow the sum- 
maries. Vendors are those identified by the utility when the LER 
form is initiated; the keywords for the component, system, and gen- 
eral keyword indexes are assigned by the computer using correla- 
tion tables from the Sequence Coding and Search System. 


issue prioritization information develop- 
4. Tabatabai, A.S.; Fecht, B.A.; Powers, 
T.B.; Bickford, _W.E.; Andrews, W.B.; Gallucci, aN 
Bian, S.H PM, Beckie Eschbach, E.J.; Allen, C.H. 
cific oud , Richland, WA tUSA)). Jul 1986. 
Contract AC06-76RL01830. ; Ce Te 4). 
NTIS, PC A15/MF A0O1 - GPO. File Number T1860 
This is the fifth in a series of reports to document the use of 
a methodology developed by the Pacific Northwest Laboratory to 
calculate, for prioritization purposes, the risk, dose and cost impacts 
of implementing resolutions to reactor safety issues (NUREG/CR- 
2800, Andrews et al. 1983). This report contains results of issue-spe- 
cific analyses for 23 issues. Each issue was considered within the 
constraints of available information as of winter 1986, and two 
staff-weeks of labor. The results are referenced, as one consider- 
ation in setting priorities for reactor safety issues, in NUREG-0933, 
“A Prioritization of Generic Safety Issues.” 


43076 (NUREG/CR—4013) Planes RAS Whalen, 

ence and user guide. Strenge, D.L.; iho We 

G. Northwest Labs., a (OSA A 

1986. Contract N06 TERLOIE30. 33 3235p. 

NTIS, PC Al4/MF A0O1 - GPO. File Number NL 3270. 
This report describes the US Nuclear Regulatory Guns 

sion computer program LADTAP II, which performs environmen- 

tal dose analyses for releases of radioactive effluents from nuclear 

power plants into surface waters. The analyses estimate radiation 


compliance Ap- 
I aie oe ne Eee 
iio lavstastie mies on seaphehi gen os Gon-gueesgens elie 
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mation on program structure and parameters used to modify the 
program. 


(NUREG/CR—4656) Verification test calculations 
for die Source Term Cole Padua. Ganka, WBe Wooton, 
R.O.; Alexander, C.A.; eee, ulskis, P.; Gieseke, 
J.A.; "Jordan, H.; Lee, K.W.; Nicolosi, S.L. (Battelie Colum- 
bus Labs., OH (USA)). Jul 1986. 1erD. (BMI—2140). NTIS, 
PC A08/MF A01 - GPO. File Number TI86901579. 

The purpose of this report is to demonstrate the reasonable- 
ness of the Source Term Code Package (STCP) results. Hand cal- 
culations have been performed spanning a wide variety of phenom- 
ena within the context of a single accident sequence, a loss of all ac 
power with late containment failure, in the Peach Bottom (BWR) 
plant, and compared with STCP results. The report identifies some 
of the limitations of the hand calculation effort. The processes in- 
volved in a core meltdown accident are complex and coupled. 
Hand calculations by their nature must deal with gross simplifica- 
tions of these processes. Their greatest strength is as an indicator 
that a computer code contains an error, for example that it doesn’t 
satisfy basic conservation laws, rather than in showing the analysis 
accurately represents reality. Hand calculations are an important 
element of verification but they do not satisfy the need for code 
validation. The code validation program for the STCP is a separate 
effort. In general the hand calculation results show that models 
used in the STCP codes (e.g... MARCH, TRAP-MELT, 
VANESA) obey basic conservation laws and produce reasonable 
results. The degree of agreement and signi of the compari- 
sons differ among the models evaluated. 20 figs., 26 tabs. 


43078 (NUREG/CR—4677) TRAP-MELT2 code: devel- 

modeling. Kuhlman, 

RS gan, umac’ P.M. (Battelle Columbus 

Labs., OH (USA). Jul 1986. 88p. (BMI—2141). NTIS, PC 
A05/MF AOl - GPO. File Number TI86901580. 

New developments and improvements to the TRAP-MELT2 
code are described and comparison of the code predictions with ex- 
perimental results are presented. The TRAP-MELT2.2 code simu- 
lates the transport and deposition of aerosol particles and certain 
vapors in the reactor coolant system of a light water reactor under 
severe accident conditions. The improvements reported are princi- 
pally concerned with fluid properties, vapor pressures and diffusion 
coefficients, and turbulent deposition of particles. Comparisons are 
made of code predictions with selected Marviken ATT project ex- 
perimental results and with other results pertinent to turbulent dep- 
osition of particles. 58 refs., 10 figs., 9 tabs. 


43079 (OEFZS—4333) RELAP 4/MOD 6 boiling water 
nodalization study. Sonneck, G.; Pfau, H. (Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H.; Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H. Inst. fuer Reak- 
torsicherheit). Sep 1985. 25p. (RS—264/85). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86703048. 

The risk of nuclear steam supply systems is dominated by 
the core melt accidents. The first step to a realistic assessment of 
these sequences is the successful prediction of a loss of coolant 
event in a test loop. One of the codes for that is RELAP 4/MOD 6 
and one of the important options in this code is the nodalization. 
The base of this work is the test LOCA No. 1 FIX II in Studsvik 
(Sweden) which also served as the OECD International Standard 
Problem 15. This report discusses the influence of different nodali- 
zations, of different distributions of pressure, water and structural 
heat as well as of different bubble rise options, break flow coeffi- 
cients, and heat transfer time steps. The most important result is 
that a simple RELAP 4/MOD6 model with less than 10 volumes is 
able to predict an experiment as LOCA No. 1 in FIX II successful- 
ly using only a fraction of the usual computing time. 


43080 (OEFZS—4336) New results on the fuel rod be- 
haviour under accident conditions. Sdouz, G. 
(Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.; Oesterreichisches Forsch trum Seibersdorf 
G.m.b.H. Inst. fuer Reaktorsicherheit). Oct 1985. 54p. (In 
German). eri batt. aor Sales Only), PC A04/ 
MF A0O1. File Number D 

In the first part the aan a the International Standard 
Problem ISP-14 are presented. To solve this fuel rod behaviour 
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task several different computer codes were used and their qualities 
could be tested by comparing the results. The discrepancies of the 
results are discussed later. The second part presents new results on 
the fuel rod behaviour under severe accident conditions performed 
at Kernforschungszentrum Karlsruhe. 


burns 
Dandin' VJ (Sandia National Labs. 
Albuquerque, NM (USA)). 1986. Contract AC04 
76DP00789. 12p. (CONF-860908—1). NTIS, PC A02/MF 
A01 - GPO. File Number T186013567. 

From Operability of nuclear power systems in normal and 
adverse environments meeting; Albuquerque, NM, USA (29 Sep 
1986). 

Analyses of equipment temperature response to hydrogen 
burns in a subatmospheric containment have been performed using 
the HECTR computer code. Parameters studied included LOCA 
break size and location, equipment location, containment spray op- 
igniters can lead to prolonged equipment temperatures in hydrogen 
source compartment that are higher than temperatures to which 
safety-related equipment is usally qualified. Further, if ignition is 
delayed and the containment sprays are operational, HECTR indi- 
cates potentially detonable mixtures can result. 


43082 (SAND—86-1298C) Degraded core modeling in 
pn vagy Summers, R.M. (Sandia National Labs., Albu- 
uerque, NM (USA)). 1986. Contract AC04-76DP00789. 
. (CONF-860906—17). NTIS, PC A02/MF AOl - GPO. 
Fi le Number T186011191. 
From Advances in reactor physics and safety meeting; Sara- 
as USA (17 Sep 1986). 

A package of phenomenological models has been developed 
for the MELCOR code system to calculate the thermal response of 
structures in the core and lower plenum of an LWR during a 
severe accident. This package treats all important modes of heat 
transfer within the core, as well as oxidation, debris formation, and 
relocation of core and structural materials during melting, candling, 
and slumping. Comparison of MELCOR and nd MARCON calcula- 
tions for the Browns Ferry BWR primary system shows many 
areas of agreement during the early stages of core heatup and oxi- 
dation, but very large differences at later times. Many of these dif- 
ferences are attributed to the effects of candling predicted by 
MELCOR and the lack of any mechanistic candling or debris relo- 
cation models in MARCON. The melting and slumping behavior 
calculated by MELCOR is in qualitative agreement with our cur- 
rent understanding of the processes involved. 


(SAND—86-1627C) Containment failure modes: in- 
sights rv uncertainties. Haskin, F.E. (Sandia National 
Labs., ey mn NM (USA)). 1986. Contract AC04- 
76DP00789. (CONF-860906—15). NTIS, PC A02/MF 
AOl1 - GPO. Fi le Number T1I86012661. 

From Advances in reactor physics and safety meeting; Sara- 


toga S NY, USA (17 1986). 

oS US Geadems Sapiatey Wicenteinn OU meutiy 
semana: mattaage Gaia eemannen eae ane 
containment performance. These efforts, together with a reassess- 
ment of severe-accident source terms, a review by the American 


logical source terms, NRC technical exchange 

Industry Degraded Core (IDCOR) program, and a variety of other 
ongoing severe-accident research programs, provide technical bases 
for NRC decisions regarding severe accidents. The NRC is current- 
ly integrating this array of technical information to provide rebase- 
lined risk estimates for selected plants. As a key part of this effort, 
insights gained on containment loads and containment performance 
are being used to characterize the relative likelihoods of competing 
containment failure modes. Uncertainties in these relative likeli- 
hoods exist because of incomplete knowledge regarding physical 
processes that affect containment loading and containment perform- 
ance. This paper attempts to reflect the current state of knowledge 


tive regarding their relative importance is provided. 45 refs. 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


43084 (SSI—85-22) Inspection of the Barsebaeck power 
—- blocks 1 and 2, 1985. Recurrent inspection of the condi- 

of radiation at the nuclear power plants. (Na- 
tional Inst. of Radiation Protection, Stockholm holm (Sweden), 4 4 
Nov 1985. 38p. Swedish). NTIS (US Sales Only), PC 
A03/MF AO1. Prile Number DE86702779. 

The following spheres of activity have been inspected: - oc- 
cupational exposure, - development of dose rates, - accomplished 
and planned activities of importance from the point of view of radi- 
ation protection, - release of radioactive substances to the environ- 


ment, - organization and education. 


43085 (SSI—85-23) Radiation exposure management. 
Snihs, J.O. (National Inst. of Radiation Protection, Stock- 
holm (Sweden)). 14 Nov 1985. 9p. NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE86702780. 

Radiation exposure management includes administrative con- 
trol, education and training, monitoring and dose assessments, and 
planning of work and radiation protection. The information and dis- 
cussion given in the paper are based on experiences in Sweden 
mainly from nuclear power installations. 


(STUK-B-YTO—15) Safety-related occurrences at 


tember 1984, Reponen, H.; 

Radiation and Nuclear Safety, H Dep 

Safety). Jul 1985. 3ip. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86702813. 

Same report published in Finnish as STUK-B-YTO-10. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuciear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quartely 
Report for this period, Operation of Finnish Nuclear Power Plants 
(STUK-B-YTO 12), which is supplemented by this report intended 
for experts. 


43087 (STUK-B-YTO—724) Safety-related incidents at the 
Finnish nuclear power =. Quarterly report: 1. and 2. 
quarter 1985, Lelttinen, (Finnish Centre for Radiation and 
Nuclear Safety, Helsinki. Dept. of Nuclear Safety). Jan 
1985. 17p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702807. 

Same report published in Finnish as STUK-B-YTO-11. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quartely Re- 
ports, Operation of Finnish Nuclear Power Plants, which are sup- 
plemented by this report intended for experts. 


43088 (STUK-B-YTO—25) Operation of Finnish nuclear 
power plants. Quarterly report, 3. Quarter 1985. Lehtinen, P. 
(Finnish Centre for Radiation and Nuclear Safety, Helsinki. 
t. of Nuclear Safety). Feb 1986. 22p. NTIS (US Sales 
ly), PC A02/MF AO1. File Number DE86702785. 
Same report published in Finnish as STUK-B-YTO-22. 
These general reviews of the operation of the Finnish nucle- 
ar power plants concentrate on such events and discoveries related 
to reactor and radiation safety that the regulatory body, the Finnish 
Centre for Radiation and Nuclear Safety, regards as noteworthy. 
The report also includes a summary of the radiation safety of the 
personnel and the environment and tabulated data on the produc- 
tion and load factors of the plants. In the report period, no event 
essentially degraded plant safety nor posed a radiation hazard to the 
personnel or the environment. 


ERA-11/19 / 5894 


43089 (YJT—85-35) Crosshole seismic investigations in 
ee 1984-1985, Cosma, C.; Ihalainen, M.; Korhonen, 

R. (Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Fin- 
land)). Jul i985, 43p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number 1E86702775. 

The following report presents the results of the crosshole 
seismic investigations carried out at the Olkiluoto Power Plant area 
on the Ulkopaeae peninsula. The works were carried out between 
six boreholes and a total of five profiles were investigated. The ve- 
locity distribution of longitudinal P-waves between the boreholes 
was computed by tomography processing. Also some arrival times 
of S-waves were picked up for determining the dynamic elastic 
constants in-situ. The position of the contact between the dominat- 
ing rock types, micagneiss and tonalite, was estimated. Some previ- 
ous investigation results are reviewed to obtain a general view of 
the geology of the test area. The principle of the crosshole seismic 
method is also shortly described. 


43090 Uncertainty and sensitivity analysis of a model for 
multicomponent aerosol dynamics. Helton, J.C.; Iman, R.L.; 
Johnson, J.D.; Leigh, C.D. (Sandia National Labs., Safety 
and Environmental Studies Div. 6415 Albuquerque, NM 
87185). Nuclear Technology; 73: No. 3, 320-342(Jun 1986). 

Contract AC04-76DP00789. 

An uncertainty and sensitivity analysis of the MAEROS 
model for multicomponent aerosol dynamics is presented. Analysis 
techniques based on Latin hypercube sampling and regression anal- 
ysis are used to study the behavior of a two-component aerosol in a 
nuclear power plant containment for a transient accident with loss 
of alternating current power (i.e., a TMLB’ accident). Conditional 
on assumed ranges and distributions for selected independent varia- 
bles (e.g., initial distributions and mass loadings for each compo- 
nent, temperature, pressure, shape factors), estimates are made for 
distributions of model predictions and for the independent variables 
that influence these predictions. The analysis indicted that, for the 
situation under consideration, variables related to agglomeration 
(e.g., dynamic shape factor, material density, agglomeration shape 
factor, and turbulence dissipation rate) tended to dominate the ob- 
served variability. For comparison, an analysis based on differential 
techniques is also given. Furthermore, a study of the effects on 
MAEROS predictions due to the number of particle size classes 
and the particle size class boundaries is presented. This analysis was 
performed as part of a project to develop a new system of comput- 
er codes (i.e., the MELCOR code system) for use in risk assess- 
ments for nuclear power plants. 


43091 Special nuclear material accountability at Westing- 
house plant: problems and solutions. Andrews, W.M.; 
McKelvy, M.T. (Southern Co. Services, Inc., Birmingham, 
AL). Transactions of the American Nuclear Society; 8- 
T9(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Federal regulation 10CFR70.53 requires control and ac- 
countability of special nuclear material (SNM). For operating nu- 
clear power plants, each licensee must semiannually file a DOE/ 
NRC Form 742 listing quantities of total and fissile uranium and 
total and fissile plutonium to the nearest gram. For Westinghouse 
plants, isotopic concentrations for fuel in the reactor are usually 
calculated by the TOTE computer program. Limitations of TOTE 
and normal procedures for providing design data for each fuel 
cycle inherently produce inconsistencies in the SNM data. As the 
number of assemblies in the spent fuel pool increases, the amount of 
data that must be accessed and combined becomes excessive. To 
eliminate inconsistencies and significantly reduce the effort required 
to complete Form 742, the Southern Company Services’ (SCS’) 
automated version of the TOTE program has been further modi- 
fied, revised procedures have been developed with Westinghouse 
for providing fuel design data, and an SNM data handling comput- 
er program has been written to automate the data handling process. 
This paper describes problems associated with Form 742 prepara- 
tion and the steps taken to change an almost unmanageable problem 
into an easily manageable situation. 
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Degradation of resins in EPICOR-II prefilters 
from Three Mile Island. McConnell, J.W. Jr.; Sanders, R.D. 
Sr. (EG & G Idaho, Inc., Idaho Falls). Transactions of the 
American Nuclear Society; 50: 109(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The accident at Three Mile Island Unit 2 released ~ 600,000 
gal of contaminated water to the Auxiliary and Fuel Handling 
Building. That water was decontaminated using a demineralization 
system developed by Epicor, Inc. The system, termed EPICOR-II, 
cycled water through three stages of organic and inorganic ion ex- 
change media. The first stage was called a prefilter, while the 
second and third stages were classified as demineralizers. Organic 
resins and inorganic zeolites in the EPICOR prefilters were loaded 
with as much as 2200 Ci of radionuclides per prefilter. A total o. 50 
prefilters was shipped to the Idaho National Engineering Laborato- 
ry (INEL) for interim storage before final disposal at the US Ecol- 
ogy commercial facility in the state of Washington. During the in- 
terim storage period, materials from selected prefilters were collect- 
ed and examined initially as part of an EPICOR-II Research and 
Disposition Program sponsored by the US Department of Energy. 
That work is being continued by the US Nuclear Regulatory Com- 
mission as part of the Low-Level Waste Data Base Development- 
EPICOR-II Resin/Liner Investigation Project. This paper discusses 
the resin degradation studies and presents findings from the first 
samples from prefilters PF-8 and PF-20. 


Characteristics of solid/liquid flow in a 2-in. pipe. 
Kachnik, L.; Scharrer, V.; Djordjevic, V.; Best, F.R.; Ped- 
dicord, K.L. (Texas A & M niv., College Station). Trans- 
actions of the American Nuclear Society; 50: 109-110(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A variety of vacuum systems is being considered to remove 
debris from the damaged Three Mile Island Unit 2 (TMI-2) core. 
To assess the viability of a particular design, an investigation has 
been made of the flow characteristics and removal capability for a 
spectrum of debris geometries. An experiment was conducted to 
determine the removal capability of a debris vacuum system for 
particles typical of the damaged TMI-2 core. It was found that a 
higher flow rate is needed to remove flat particles compared to 
heavier spherical debris. This result must be considered in the core 
vacuum system to assure that performance specifications are met. 


Preparations to ve and store the TMI-2 core 
Tat. suse at Jr.; Lilburn, BU. (EG & G Idaho, Inc., 
Idaho Falls). Transactions of the American Nuclear Society; 
50: 110(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
it portion of the cleanup activities at unit 2 of the 
Three fae Island (TMI-2) nuclear power station involves the 
TS ee eee ee 
Laboratory (INEL). Core debris is packaged in 
Web celia dae Guan, Wek eae a 
minimum, vent and drain connections, a port for remote grapple 
connection, and a dewatered weight of ~ 2800 Ib. A scenario was 
for transfer of the cask from the Central Facilities Area 
(CFA) to Test Area North (TAN), unloading canisters from the 
cask in the Hot Shop at TAN, and placing canisters in storage in 
the Water Pit of TAN-607. Equipment requirements, interfaces, and 
costs were determined. Other INEL projects were studied for ap- 
plicability of equipment to the TMI-2 core receipt project. The 
design, fabrication, and installation of new equipment and modifica- 
tions of existing equipment were allowed to proceed. Work began 
on safety documentation and detailed operational procedures soon 
thereafter. It is concluded that the TMI-2 core can be safely stored 
until final disposal methods are developed under the Nuclear Waste 
Policy act of 1982. 


Indirect measurement of the solid/liquid interface 
Choi, H.; Chun, M. Trans- 


minimization technique. 
the American Nuclear Society; 50: 285-286(Nov 


using the 
actions of 
1985). (CONF-851115—). 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The phenomenon of solidification of a flowing fluid in a ver- 
tical tube is closely related to the relocation dynamics of molten 
nuclear fuels in hypothetica! core-disruptive accidents of a liquid- 
metal fast breeder reactor. The knowledge of the transient shape 
and the position of the liquid/solid interface is of practical impor- 
tance in analysis of phase change processes. Sparrow and Broad- 
bent directly measured the solid liquid interface via experiments, 
whereas Viskanta observed the solid/liquid interface motion via a 
photographic method. In this paper, a new method to predict the 
transient position of the solid/liquid interface is developed. This 
method is based on the minimization technique. To use this method 
one needs the temperature of the wall on which the phase change is 
to take place. The new technique is useful, in particular, for the 
case of inward solidification of a flowing fluid in a tube where 
direct measurement of the solid/liquid interface is not possible, 
whereas the tube wall temperature measurement is relatively easy. 


43096 Reviewing the development of an artificial intelli- 
gence based risk Dixon, B.W.; Hinton, M.F. (EG 
& G Idaho, Idaho Falls). Transactions of the American Nu- 
clear Society; 50: 291-292(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
application of nonconventional programming 


gence (AI) programs. The development history of SQUIMP is out- 
lined and its internal structure described as background for a dis- 
cussion on the applicability of symbolic programming methods in 
PRA. 


43097 Design of an artificial intelligence system for 
safety function maintenance. Sharma, D.D.; Miller, D.W.; 

B. (Ohio State Univ., Columbus). Transac- 
tions of the American Nuclear Society; 50: 294-297(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The safety function (SF) maintenance concept provides a 
systematic approach to mitigate the consequences of an unforeseen 
event. Safety functions are a set of actions for mitigating or limiting 
consequences of a safety threatening event. The current approach 
to SF maintenance of selecting a success path (SP) from a library 
of predefined SPs is inadequate because it includes only anticipated 
modes of challenging an SF. To cover all possible modes of chal- 
lenging an SF, the library of success paths would be extremely 
large and difficult to implement on any existing computer. In this 
paper the authors describe a method based on artificial intelligence 
(AI) theory of planning to synthesize an SP using available re- 
sources to satisfy a hierarchy of safety goals. The method has been 
applied to SF maintenance of a boiling water reactor (BWR) using 
data from the Perry nuclear power plant. 


Rule-based emergency action level monitor proto- 
ona: Touchton, R.A.; Gunter, A.D.; Cain, D. (Technolo 
Applications, Inc., Falls Church, VA). Transactions of t 
American Nuclear Society; 50: 297-298(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

In late 1983, the Electric Power Research Institute (EPRI) 
began a program to encourage and stimulate the development of ar- 
tificial intelligence (AI) applications for the nuclear industry. De- 
velopment of a rule-based emergency action level classification 
system prototype is discussed. The paper describes both the full 
prototype currently under development and the completed, simpli- 
fied. prototype. 
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Model to reduce the radiological consequeaces of a 
ainteds loss-of-coolant accident. Stocknoff, M.S.; Patel, 
pos Rademacher, N.; Hammelmann, R.W. (Stone and Web- 

ster Engineering Corp MA). Transactions of the 
ee Society; 50 : 314-315(Nov 1985). (CONF- 
851115— 


From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov 1985). 

Light water reactor operators are required to provide plant 
features that will mitigate potential radiological consequences of a 
loss-of-coolant accident, which is the most severe design-basis acci- 
dent. The amount of radioactive leakage calculated to be dis- 
charged from the plant has a direct impact on the technical specifi- 
cation limits for valve seat leakage, and the type of systems and 
components necessary to prevent fluid leakage. Any methods 
which show that the amount of radioactive leakage is lower than 
that which has been calculated in the past by standard methods has 
the potential of saving a utility significant dollars in maintenance or 
capital costs. Stone & Webster Engineering Corporation, designer 
and constructor of Niagara Mohawk Power Corporation’s Nine 
Mile Point Unit 2 nuclear station, has developed such a method, a 
detailed model of the fission product transport mechanism. This 
model accounts for iodine plateout in piping systems and pressure/ 
temperature effects of the containment atmosphere on leakage path 
‘flow rates. This approach has resulted in eliminating the need for a 
main steam isolation valve leakage collection system and also has 
provided greater operational flexibility for all unit 2 1OCFRS50, Ap- 
pendix J, containment isolation valve leakage criteria. 


43100 Modeling of barium release from severely damaged 
fuel. Cronenberg, A.W.; Rest, J. Transactions of the Ameri- 
can raged Society; ‘50: 315-316(Nov 1985). (CONF- 
851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Iodine, urium, and cesium, are the primary radionuclides 
affecting the health consequences associated with fission product 
release for severe accidents. The next most important are strontium, 
barium, and ruthenium. Considerable progress has been made in the 
mechanistic understanding of iodine, cesium, tellurium, and noble 
gas release; however, no such mechanistic models currently exist 
for estimating the release of barium, strontium, and ruthenium. 
Rather, release predictions are based solely on empirical correla- 
tions from a limited data base. This paper presents a description of 
the primary physical/chemical models recently incorporated into 
the FASTGRASS-VFP (volatile fission product) code for the 
mechanistic estimation of barium release. 


Bee eed ae ae, Ce ee. 


for noted from Cronenberg, A.W.; 


integral testing. 
Osetek, D.J.; Hagrman, D.L.; Hartwell, J.K. Transactions of 


the American Nuclear Society; 50: 316-317(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A series of severe fuel damage (SFD) tests is being per- 
formed in the Power Burst Facility (PBF) at the Idaho National 
Engineering Laboratory to obtain data necessary to understand fis- 
sion product release, transport, and deposition during degraded 
en ee ene ee 
first test in this series, the scop vn Solceiieanenieate 
bundle was subjected to slow heatup and fast quench, resulting 
clatifing culéstion snd tasltiag, Seal Hquehetion, 008 fugmesie- 
tion, and resultant fission product release. Although fresh fuel was 
used, the test rods were preconditioned to an effective burnup of 89 
MW4d/t prior to the transient to generate small quantities of short- 
and long-lived fission products. Release and transport data were ob- 
tained using the fission product and hydrogen detection system il- 
lustrated in Fig. 1. On-line real-time activity data were obtained 
eae te ee ee 
detectors. Post-test deposition data were also obtained from from 
activity sampling of selected collection system components (e.g., 
pipe and filter samples). An overview of fuel and fission product 
behavior is presented elsewhere. The authors describe here specific 
conclusions regarding tellurium behavior assessed from comparative 
evaluation of the data with analysis. 
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43102 Analysis of the steam generation rates in SFD 
tests 1-1 and 1-3 and their application to hydrogen generation. 
Sharon, A.; Gabor, J.R.; Henry, R.E. (Fauske & Associates, 
Willow Brook, IL). Transactions of the American Nuclear 
Society; 50: M8319¢Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov 1985). 

The severe fuel damage (SFD) tests 1-1 and 1-3, performed 
in the Power Burst Facility, were in-pile experiments where a fuel 
assembly was allowed to heat up and reach severe fuel damage 
conditions. Power, cladding temperatures, hydrogen generation, 
and fission product release were measured during the test. In con- 
clusion, test 1-3 indicates that when a bypass flow path is available, 
steam is diverted from a degraded channel and the hydrogen pro- 
duction is therefore substantially reduced. However, even when 
steam is forced through a degraded channel (test 1-1), geometry 
and liquid-phase eutectic formation limit the hydrogen mass pro- 
duction. 


43103 SFD 1-4 test results with irradiated fuel and con- 
trol rods. Martinson, Z.R.; Miller, R.W. (EG & G Idaho, 
Idaho Falls). Transactions of the American Nuclear Society; 
50: 319(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
paper presents preliminary results of the fourth experi- 
ment of the severe fuel damage (SFD) test series, SFD test 1-4, per- 
formed in the Power Burst Facility at the Idaho National Engineer- 
ing Laboratory. The test was performed on February 7, 1985, as 
part of the US Nuclear Regulatory Commission's joint cooperative 
program on severe accident research with several international par- 
ticipants. The principal objective of SFD test 1-4 was to investigate 
the behavior of control rod material, irradiated fuel, and fission 
products during a hypothetical severe light water reactor accidents. 


43104 Ex-vessel fission product release modeling. Plys, 
M.G.; Henry, R.E. (Fauske & Associates, Willow ~Brodk 
IL). Transactions of the American Nuclear Society; 50: 319- 
321(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Release of fission products from core debris after reactor 
vessel failure is of interest in current severe accident source term 
research. This paper focuses on significant physical phenomena, re- 
quirements, and feedbacks in the context of integrated accident 
analysis for modeling these releases after initial corium distribution 
outside the vessel. There are many assumptions made in integrated 
accident analyses to which ex-vessel fission product release is sensi- 
tive. One assumption internal to the release model, the allowed spe- 
cies list, has been demonstrated to significantly affect release of 
strontium and lanthanum. 


43105 Correlation for aerosol sedimentation. Epstein, M.; 
Ellison, P.G.; Henry, R.E. (Fauske & Associates, Willow 
Brook, IL). Transactions of the American Nuclear Society; 50: 
321-322(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cone (10 Nov 1985). 

The fission product source term from a postulated light 
water reactor (LWR) accident has several components. One of 
these components is the suspended aerosols present in the atmos- 
phere during containment degradation and failure. Sedimentation, 
inertial impaction, and Stefan-Nusselt flows are the dominant natu- 
ral removal mechanisms in the containment atmosphere for the ma- 
jority of the postulated LWR severe accidents. The sedimentation 
correlation described was developed for conditions applicable to 
the primary coolant system and containment under severe accident 
conditions. The correlation exists as a result of a unique nondimen- 
sional mass concentration versus nondimensional particle volume. 


43106 MIT pressurizer predictions one insurge tran- 
sients using TRAC-PF1 code. Hassan, Y.A. Transactions of 
the American Nuclear Society; 50: 323-324(Nov 1985). 
(CONF-851115—). 
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From American Nuclear Society winter meeting; San Fran- 
cisco, = USA (10 Nov 1985). 
The pressurizer response of a pressurized water reactor 
(PWR) plays an important role in determining the pressure history 
of the primary coolant system. It is important to predict accurate 
behavior of the pressurizer during accidents and off-normal condi- 
tions. The purpose of the present study is to assess the TRAC-PF1/ 
MOD1 best-estimate thermal-hydraulic computer code against the 
separate effects pressurizer vessel test facility operated at the Mas- 
sachusetts Institute of Technology. The TRAC predictions showed 
higher pressure response with well-insulated walls during transient 
insurges than were measured. The computed temperatures exhibited 
a fair agreement with the measured axial temperature distributions. 


43107 Thermal-hydraulic design of PIPER-ONE loop. 
D'Auria, F.; Di Marco, P.; Mazzini, M.; Vigni, P. (Univ. = 
Pisa, Italy). "Transactions of the American Neen Society; 50 
tien gy 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov 1985). 

This work deals with the thermal-hydraulic design of the 
PIPER-ONE apparatus, which is an integral test facility for the 
simulation of small-break loss-of-coolant accidents (SBLOCAs) in 
boiling water reactors (BWRs). The loop is now in operation at the 
research laboratory of the University of Pisa. The procedure adopt- 
ed to arrive at the definition of scaling criteria and of the circuit 
geometry is presented together with the solution adopted for some 
simulation problems. Two main research objectives characterize the 
loop: (a) the assessment of large thermal-hydraulic computer codes 
and (b) the simulation of SBLOCAs in the prototype plant. 


43108 RELAP5/MOD2 code assessment. Nithianandan, 
C.K.; Shah, N.H.; Schomaker, R.J.; Miller, F.R. Transac- 
tions ‘of the American Nuclear Society; 50 : 326-327(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov by 

Babcock and Wilcox (B & W) has been working with the 
code developers at EG & G and the US Nuclear Regulatory Com- 
mission in assessing the RELAPS/MOD2 computer code for the 
past year by simulating selected separate-effects tests. The purpose 
of this assessment has been to evaluate the code for use in MIST 
(Ref. 2) and OTIS integral system tests simulations and in the pre- 
diction of pressurized water reactor transients. B & W evaluated 
various versions of the code and made recommendations to im- 
prove code performance. As a result, the currently released version 
(cycle 36.1) has been improved considerably over earlier versions. 
However, further refinements to some of the constitutive models 
may still be needed to further improve the predictive capability of 
RELAPS/MOD2. The following versions of the code were evalu- 
ated. (1) RELAP/MOD2/Cycle 22 - first released version; (2) 
YELAPS5/Cycle 32 - EG & G test version of RELAPS5/MOD2/ 
Cycle 32; (3) RELAPS5/MOD2/Cycle 36 - frozen cycle for interna- 
tional code assessment; (4) updates to cycle 36 based on recommen- 
dations developed by B & W during the simulation of a Massachu- 
setts Institute of Technology (MIT) pressurizer test; and (5) cycle 
36.1 updates received from EG & G. 


43109 Semiscale steam line break transient test predic- 
tion with the RELAP5/MOD2 code. Chen, T.H.; Boucher, 
T.J. (EG & G Idaho, Idaho Falls). Transactions of the Amer- 
ican Nuclear Society; 50: 327-329(Nov 1985). (CONF- 
851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 
Although ruptures of steam generator main steam lines are 
not expected to occur often in pressurized water reactor (PWR) 
plants, the potential consequences of these events necessitate their 
examination. Steam line break transients can lead to overcooling 
ee ee ee ee 
phenomenon, termed thermal shock, poses a threat to 
the integrity of the PWR pressure vessel. This paper presents the 
analysis of test data and comparisons with the calculation 
results for the first Semiscale steam line break test (S-FS-2) per- 
formed in the Semiscale Mod-2C facility. Most of the primary and 
ee ee ee ee 
the primary system were -reasonably well predicted by 
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RELAPS5/MOD2 although a difference was noted in the primary 
coolant temperature. 


43110 as of LOFT experiment L6-8C-3 using the 
RELAPS5 code. Chen, T.H.; Nalezny, C.L.; Modro, S.M. 
(EG & G Idaho, Idaho Falls). Transactions of the American 
Nuclear Society; ’50: 329-330(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, pd USA (10 Nov 1985). 
The Loss-of-Fluid Test (LOFT) facility, operated by EG & 
G Idaho, Inc., is a 55-MW(t) experimental reactor designed to sim- 


ant accidents. LOFT experiment L6-8C-3, conducted on August 31, 
1982, simulated a small break in the primary coolant system, a tran- 
sient that has a high probability of occurrence during the lifetime of 
a commercial PWR. The experiment was designed to investigate a 
small-break transient with extended operation of the reactor coolant 

pumps and to demonstrate the use of pump current (or power) 


MOD1 computer code using the specified initial conditions and the 
measured initial and boundary conditions. The objectives of the cal- 
culations were to evaluate the capability of the RELAPS/MOD1 
code to calculate the thermal-hydraulic phenomena that occurred 
during the experiment. 


43111 Evaluation of the FLECHT-SEASET correlation 
for use in peak cladding temperature predictions during re- 
flood. Cartin, L.R.; ao C.K.; Shah, N.H.; Ta- 
kayasu, M.; Miller, F.R. Transactions of the American Nucle- 
ar cece 50: 330.331¢Now 1985). (CONF-851115—). 

a eee 
cisco, * USA (10 Nov 198 

-SEASET correlation was evaluated to deter- 

mine im slip Sip enanee A aiemeneananindilages at cee 
ding temperature (PCT) for the hottest fuel rod during 
of a reactor core following a loss-of-coolant accident (LOCA). A 
computer program, FLECSET, was written to facilitate the evalua- 
tion. Using FLECSET, 15 FLECHT-SEASET tests and ten 
FLECHT tests were benchmarked to determine the applicability of 
the correlation to 15 x 15 and 17 x 17 fuel assembly configurations. 
These tests spanned the range of applicability for the correlation 
(flooding rates: 0.59 to 6.1 in./s; pressures: 20 to 60 psia; initial clad- 
ding temperatures: 496 to 1636°F; peak power; 0.4 to 1.0 kW/ft 
and variable flooding rates). The study demonstrated that the corre- 
lation must be further refined before being used in the analysis of a 
hot pin heatup during reflood. 


43112 RETRAN-02 nines of radioisotope releases fol- 

a steam generator tube rupture. Rhodes, C.A.; 

C.D. (Univ. of South Carolina, Columbia). Transac- 

tions of the American Nuclear Society; 50: 331-333(Nov 1985). 

(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, ~- USA (10 Nov 1985). 

the event of a steam generator tube rupture (SGTR), ra- 

dionucides contained ia the primar coat are rmsporied tothe 


steam generator safety relief valves. In this study, the RETRAN-02 
computer program has been used to determine the iodine and noble 
gas activity releases during an SGTR event. The radionuclide 
transport equations were evaluated in parallel with the thermal-hy- 
draulic equations using the control blocks of RETRAN-O2. In this 
way, the many time-dependent nonlinear variables involved such as 
tube rupture flow rate, safety valve flow rate, and activity deple- 
tion processes can be more accurately simulated. An SGTR event 
for the Catawba nuclear station has been simulated using a 
RETRAN-O2 model that incorporates radio-nuclide transport. 


43113 Re - LOCA 


considering flow 
in bundles. Ishii, Y.; Matsumoto, T. (Hitachi Ltd., 
J ). Transactions of the American Nuclear Society; 


Ibaraki, 
50: 333-3 lov 1985). (CONF-851115—). 
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From American Nuclear Society winter meeting; San Fran- 


cisco, CA, USA (10 Nov 1985). 

ing to experiments that simulated loss-of- 
coolant accidents (LOCAs) in a boiling water reactor (BWR), dif- 
ferent flow patterns - co-current upflow, counter-current flow, and 
liquid downflow - appear among the bundles under LOCA condi- 
tions. These flow patterns exist at the same time in the core region 
as parallel channel phenomena. The objective of this study is to 
provide an analysis program that can predict the system response 
and the parallel channel phenomena for LOCAs within reasonable 
computer-use times. 


43114 LSPB integrated safety approach. Gray, S.T.; 
Gray, O.E. Ill. (Electric Power Research Instituye, a 
Alto, CA). Transactions of the American Nuclear Society; 50 
335-336(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, “ USA (10 Nov Lae. 
Large-Scale Prototype Breeder (LSPB), a 1320-MW(e) 
(net) mene conceptual liquid-metal reactor (LMR) plant, has 
been a joint effort of Electric Power Research Institute’s Consoli- 
dated Management Office and the US Department of Energy's 
Office of Breeder Demonstration Projects since October 1982. Con- 
ceptual design of the loop plant was completed i in September 1984. 
A pool-type reactor design effort is currently in progress. LSPB's 
safety approach is unique. Deterministic and probabilistic approach- 
es have been integrated in the nuclear plant design process. The 
result is a plant design that meets LSPB’s primary objective - to 
achieve an LMR that is safe and economic. 


43115 SAFR: a marriage of and innovation in 


safety 
LMR design. Lancet, R.T.; Mills, J.C. (Rockwell Interna- 
tional Corp., Canoga Park, CA). Transactions of the Ameri- 
can Nuclear Society; 50: 336(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
USA (10 N cer as 
ceo, ‘ke oe ov 


Fast Reactor (SAFR) is a natural 
wate a earlier ame given the current economic and licens- 
ing environment. Stringent safety and economic goals have been es- 
tablished for the SAFR plant. This paper describes how these goals 
are being satisfied, with the primary emphasis placed on 
safety. The top level safety goals are: (a) to provide inherently safe 
responses to all credible events (b) to minimize the potential for 
severe accidents, and (c) to eliminate the need for evacuation, (d) 
limited financial risk, (e) assured investment protection, (f) mini- 
mum development risk, (g) high capacity factor, (h) long plant life, 
and (i) low personnel radiation exposure. 


43116 Safety features of a small modular liquid-metal re- 
actor. Fox, J.N.; Gluekler, E.L.; Brown, N.W. (General 
Electric, Sunnyvale, CA). Transactions of the American Nu- 
clear Society; 50: 336-337(Nov 1985). (CONF- 851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The PRISM (Power Reactor Inherently Safe Module) reac- 
tor concept is being developed to provide a low-cost, demonstrably 
safe, electrical power installation. The objective is achieved by in- 
stallation of a series of identical, factory fabricated, NRC-certified 
reactor modules that incorporate inherent safety features. Certifica- 
tion of the module by the NRC would be obtained based on full- 
scale prototypic safety test results. Both design refinement of the 
safety features and progress on the license-by-test approach are dis- 
cussed in this paper. 


43117 Performance characteristics of a reactor vessel air- 
cooling concept for LMR shutdown heat removal. Coffield, 
R.D.; Wright, R.F.; Markley, R.A.; kale J.E. Trans- 
actions of the American Nuclear Society; 50 : 337-3380Nov 
1985). (CONF-851115—). 
From. American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov Bag 
Westinghouse, with Department of Energy support, is 
developing technology to produce an inherently safe liquid-metal 
reactor. Inherent safety is the capability of the reactor system to 
preclude core-disruptive accidents without requiring action by the 
engineered shutdown systems or operator actions, employing only 
inherent nuclear, thermal-hydraulic, and mechanical feedbacks to 
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keep the core in a safe condition. The purpose of this paper is to 
describe in detail the reactor air-cooling system (RACS) concept 
that could be used as one of the methods for long-term passive 
shutdown heat removal. The RACS cooling concepts being devel- 
oped function passively with no operator action. Under accident 
conditions, the reactor configuration is such that natural circulation 
flow is established in the system and component temperatures are 
maintained within allowable design values. 


43118 Passive safety features of natural circulation inte- 
gral reactors. Bin B.E.; Malloy, J.D.; Mulli J.B. 
Transactions of the American Nuclear Society; 50: 339- 
340(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, pe USA (10 Nov 1985). 
ur fundamental functions must be provided for all nuclear 
paw. * prevent reactor damage and to ensure public safety: (1) 
maintenance of reactor coolant inventory; (2) decay heat removal; 
(3) reactivity control; and (4) containment of radioactive materials. 
The natural circulation integral reactor (NCIR) is designed to in- 
herently provide the four safety functions for a limited period of 
time eliminating the need for immediate safety system activation, is 
supported by simple, passive (where possible) safety systems to pro- 
vide the safety functions in the long term, and provides these safety 
functions in a way that does not negatively impact initial plant cost 
or plant operation. The safety features of the NCIR are described. 


43119 New liquid-metal reactor. Doncals, R.A.; Andre, 
S.K.; Porter, C.A.; Kalinowski, J.E.; Gundy, L.M.; Coffield, 
R.D.; Markley, R.A. Transactions of the American Nuclear 
Society; 50: 340(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Two liquid-metal reactor (LMR) innovations that have been 
evolving in the US over the last decade have made possible a new 
reactor concept which incorporates both unsurpassed inherent 
safety and long core life capability. Individually, these innovations 
offer significant technical merit; however, their complementary 
nature makes the union of inherent safety and long-life technologies 
an even more attractive LMR precept. This paper describes the 
manner in which the Westinghouse Advanced Energy Systems Di- 
vision is approaching the integration of these two promising con- 
cepts and discusses some performance predictions and relative 
merits of this new LMR. 


43120 Safety evaluation of a subsea nuclear electrical 
power plant. Sandquist, G.M.; Rogers, V.C.; Merrell, G.B. 
(Rogers & Associates Engineering Corp., Salt Lake City, 
UT). Transactions of the American Nuclear Society; 50: 341- 
343(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The safety aspects of a nuclear plant employed for subsea 
electrical power generation are identified and examined. It is appar- 
ent that such a sensitive operational environment as the seabed de- 
mands an inherently failsafe, highly reliable, and environmental in- 
nocuous reactor system. These demand make the direct Brayton 
cycle, gas turbine, high-temperature gas-cooled reactor (HTGR- 
GT) a promising candidate. The major equipment components of 
an HTGR-GT subsea nuclear plant include the reactor core, filters, 
turbine-generator-compressor set, recuperator, cooler, and second- 
ary containment structure. Each of these components must be eval- 
uated for safety, reliability, and remote, no-maintenance, failsafe op- 
eration. For any critical plant component malfunction or accident, 
failsafe operation requires that: (1) the reactor will shut down if 
necessary with no external action; (2) there will be on 
release of radioactivity to the environment; (3) the plant can be 
safely recovered from the seabed and repaired or 


43121 Investment protection and safety characteristics of 
the small modular HTGR. Dunn, T.D.; Silady, F.A.; Good- 
john, A.J. (Georgia Institute of Technology, Atlanta). 
Transactions of the American Nuclear Society; 50: 343- 
344(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985).. 
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Studies on small, high-temperature gas-cooled reactors 
(HTGRs) are in progress in response to the growing interest in pas- 
sively safe, economic reactor concepts. The small reactor configu- 
rations have three to four reactor modules and one turbine-genera- 
tor set to achieve a plant rating in the 400-MW(e) range. Both a 
250-MW(t), 3.8 W/cm®* cylindrical pebble-bed core and a 350- 
MW(t), 5.9 W/cm annular prismatic block core are under study. 
The small module size enables decay heat removal through simple 
passive mechanisms, thus eliminating the need for off-site shelter- 
ing. 


43122 Safety and licensing of a small modular gas-cooled 
reactor Brown, N.W.; Kelley, A.P. Jr. (General 
Electric, Sunnyvale, CA). Transactions of the American Nu- 
clear Society; 50: 344-345(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 


cisco, Oe USA OS Nov = 

ular side-by-side high-temperature gas-cooled reactor 
(eps.tran) is being ied by Interatom/Kraftwerk Union 
(KWU). The General Electric Company and Interatom/KWU en- 
tered into a proprietary working agreement to continue develop 
jointly of the SBS-HTGR. A study on adapting the SBS-HTGR for 
application in the US has been completed. The study investigated 
the safety characteristics and the use of this type of design in an 
innovative approach to licensing. The safety objective guiding the 
design of the modular SBS-HTGR is to control radionuclide re- 
lease by the retention of fission products within the fuel particles 
with minimal reliance on active design features. The philosophy on 
which this objective is predicated is that by providing a simple 
safety case, the safety criteria can be demonstrated as being met 
with high confidence through conduct of a full-scale module safety 
test. 


43123 Core analysis of a small pebble-bed HTGR. 


heatup 
Wu, T.; Cowan, C.L. (General Electric, Sunnyvale, CA). 
Transactions of the American Nuclear Society; 50: 345- 
346(Nov 1985). (CONF-851115—). 


From American Nuclear Society winter meeting; San Fran- 
same, iy USA (10 Nov 1985). 

In recent years the concept of a small, pebble-bed-fueled, 
high-temperature gas-cooled reactor (HTGR) has evolved as a 
viable option for providing the heat source for both electricity gen- 
eration and process heat applications. The principal advantages of 
the small HTGR over the traditional large HTGR are the inherent 
safety features of this system. Thus, for a severe accident consisting 
of the loss of forced cooling and a rapid system depressurization, 
the reactor would heat up to a maximum temperature of < 
1600°C. At this temperature, the release of fission products from 
the coated fuel particles would not pose a significant risk to either 
the public safety or the utility investment. In this study, an analysis 
of the pressurized and depressurized core heatup during a loss-of- 
forced-cooling accident was performed for a 250-MW(t) side-by- 
side steel-vessel HTGR plant. The principal design parameters for 
the pebble-bed core included a nominal power density of 3.83 
MW/m, a core height of 10.8 m, a core diameter of 3.0 m, and 
downward helium flow with a pressure of 7.24 MPa (1050 psia), 
and a temperature range of 258 to 686°C. Four reflector buttresses 
also extend into the cylindrical core and are utilized to enhance the 
reactivity worth of the reflector rods. 


43124 Transient analysis of space reactors. Giap, H.Q.; 
Best, F. (Texas A & M Univ., Collen e Station). Transactions 
of the American Nuclear Society; : 346-347(Nov 1985). 
(CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
nS (10 Nov zie 
lear reactors are being considered as the primary energy 
PEI rere nyt seman 3 Soe 
tional Aeronautics and Space Administration's space station and the 
Defense Initiative's SP-100. Conceptual reactor designs in- 
clude fast and thermal spectrum reactors with liquid-metal or gas 
cooling delivering thermal energy to Brayton, Stirling, thermoelec- 
tric, thermoionic, or Rankine cycle power conversion systems. 
Almost all designs utilize a thermal radiator for waste heat rejec- 
tion, although the radiator may assume such exotic forms as fans of 
liquid-metal droplets or metal filaments floating in free space. The 
reactor, power conversion, and heat rejection systems must operate 
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in zero gravity, be uniformly small and lightweight, and utilize 
exotic materials with terrestrial technology. Therefore, 
the problems of system design and analysis are unique to space ap- 
plications, and new analysis tools must be developed. With this mo- 
tivation, the Transient Analysis of Space Reactors (TASR) comput- 
er code has been developed to predict system performance under 
steady-state and transient conditions. The SP-100 space reactor 
system, being designed by General Electric (GE) Company, was 
used as the test for the TASR code. At full power, the SP- 
100 produces 110 kW(e) from 2.21 MW<(t) via a thermoelectric con- 
version system. 


43125 Study of thermal stratification phenomena in an 
LMFBR hot plenum. Ohtsuka, M.; Gotoh, T.; Yamakawa, 
M. (Hitachi Ltd., Ibaraki, Japan). Transactions of the Ameri- 
sis) Society; 50: 347-348(Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Compactness is needed for large liquid-metal fast breeder re- 
actor plants to aid in cost reductions. The reactor vessel is particu- 
larly large, with a diameter that extends to 20 m, and includes the 
core, intermediate heat exchangers, pumps, and internal compo- 
nents. The reactor vessel must be made compact. To achieve this, 
thermal-hydraulic characteristics must be studied in order to pro- 
vide a safe design. Sodium flow in the hot plenum affects plant dy- 
namics and thermal shock to components. Thermal stratification, 
especially that occurring after a reactor scram in the hot plenum, 
and its steep temperature gradient cause thermai fatigue to internal 
components. Water and sodium negative buoyancy jets have al- 
ready been studied with simple geometry. The object of this paper 
is to examine thermal stratification phenomena in a small model 
with a real hot plenum geometry, experimentally and analytically. 


43126 EBR-II shutdown het removal testing program 
sults and plans, Planchon, H.P.; Golden, G.H.; Betten, PIR; 
Chang, L.K.; Feldman, E.E.; Mohr, D. (Ar 
Lab., SL). Transactions of the American | Rela Paneer Oh 
349-350(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, 9 USA (10 Nov 1985). 

A testing program is being conducted in Experimental 

Breeder Reactor II (EBR-II) to demonstrate the inherently safe 
characteristics of a liquid-metal reactor (LMR), to identify the key 
plant characteristics that contribute to inherent safety, and to pro- 
vide a data base for computer code verification. Specifically, the 
goals of the program are: (1) Demonstrate passive decay heat re- 
moval by natural circulation. (2) Demonstrate inherent, passive 
shutdown capabilities for loss of flow (LOF). (3) Demonstrate in- 
herent, passive shutdown capabilities for loss of heat sink (LOHS). 
(4) Provide benchmark data for validation of design and safety 
analysis codes. The purpose of this paper is to summarize the re- 
sults of the tests that have been conducted and to provide plans for 
tests to be conducted within the next year. 


43127 Experimental and analytical investigation of unpro- 
tected loss-of-flow events in EBR-II. me 4 L.K.; Mohr, D.; 
Planchon, H.P.; Betten, P.R.; Feldman, E.E. (Argonne Na- 
tional Lab., IL). Transactions of the American Nuclear Socie- 
ty; 50: 350-351(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

In May 1985 a test series was completed in Experimental 
Breeder Reactor II (EBR-II) that demonstrated its capability to 
passively reduce reactor power during an unprotected (no scram) 
loss-of-flow (LOF) event. Since LOF accidents have been consid- 
ered a safety challenge to liquid-metal reactors (LMRs), and since 
the LOF has consequently been one of the most significant types of 
design-basis events for LMRs, particularly the reactor shutdown 
system, the results of these tests are believed to have far-reaching 
implications for LMR safety and design. Test results indicated that 
there is good agreement in power, excess reactivity, and core tem- 

between measurements and pretest predictions. 
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43128 TS-1 and TS-2 transient overpower tests on FFTF 
fuel. Pitner, A.L.; Ferrell, P.C.; Culley, G.E.; Weber, E.T. 
(Westinghouse Hanford Co., Richland, WA). Transactions of 
the American Nuclear Society; 50: 351-352(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The TS-1 and TS-2 


Transient Reactor Test Facility 
(TREAT) experiments were conducted on irradiated Fast Flux 
Test Facility (FFTF) fuel pins to characterize their failure behavior 
when subjected to hypothetical 5%/s transient overpower condi- 
tions. The TS-1 test employed a near-fresh (2 MWd/kg) fuel pin, 
while the TS-2 test used a medium-burnup (58 MWd/kg) fuel pin. 
Transient conditions were closely matched between the two experi- 
ments to provide a direct comparison of burnup effects on the fail- 
ure response. 


43129 Integral fast reactor safety tests M2 and M3 in 
TREAT. Robinson, W.R.; Lo, R.K.; Wright, A.E.; Bauer, 
T.H.; Stanford, G.S.; Morman, J.A. (Argonne — 
Lab., IL). Transactions of the American Nuclear Society; 50 
352-353(Nov 1985). (CONF-851115—). 

From oe Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov 7. 

Transient Test Facility (TREAT) tests M2 and M3 
were performed to obtain information on two key fuel behavior 
characteristics of transient overpower conditions in metal-fueled 
fast reactors: the margin to cladding breach and the axial self-extru- 
sion of fuel within intact cladding. Cladding breach depends on 
penetration of a fuel/cladding eutectic into the cladding as well as 
oa internal pin pressure. Driving forces for fuel extrusion are fission 
gas, liquid sodium, and volatile fission products trapped within the 
fuel. Significant fuel extrusion prior to cladding breach would be an 
important factor in the case for benign termination of unprotected 
overpower events in a fast reactor. These preliminary tests in the 
Integral Fast Reactor (IFR) program were done on uranium-5% 
fissium Experimental Breeder Reactor II Mark-II driver fuel pins 
having an active fuel column length of 34 cm. 


43130 Direct electrical heating of irradiated metal fuel. 
Fenske, G.R.; Emerson, J.E.; Savoie, F.E.; Johanson, E.W. 
(Argonne National Lab., IL). Transactions of the American 
Nuclear Society; 50: 353- 354(Nov 1985). (CONF- -851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, - USA (10 Nov — 
e Integral Fast Reactor (IFR) concept proposed by Ar- 
gonne ‘eau Laboratory utilizes a metal fuel core. Reactor 
safety analysis requires information on the potential for fuel axial 
expansion during severe thermal transients. In addition to a com- 
paratively large thermal expansion coefficient, metallic fuel has a 
unique potential for enhanced pre-failure expansion driven by re- 
tained fission gas and ingested bond sodium. In this paper, the au- 
thors present preliminary results from three direct electrical heating 
(DEH) experiments performed on irradiated metal fuel to investi- 
gate axial expansion behavior. The test samples were from Experi- 
mental Breeder Reactor II (EBR-II) driver fuel ML-11 irradiated to 
8 at.% burnup. Preliminary analysis of the results suggest that en- 
hanced expansion driven by trapped fission gas can occur. 


43131 Dynamic testing of sensing lines in nucle- 
ar power plants. Ra: G.E.; Kerlin, T.W.; Miller, L.F. 
(Oak ~~ National Lab., TN). Transactions of the Ameri- 
$1135. r Society; 50: 354-355(Nov 1985). (CONF- 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Commercial nuclear power plants are equipped with instru- 
mentation designed to detect unsafe conditions and, if required, to 
initiate protective action. The time elapsed between the realization 
of an unsafe condition and the initiation of protective action is 
known as the response time of the instrumentation involved. The 
US Nuclear Regulatory Commission has issued guidelines that 
advise periodic in situ response-time testing of safety-related instru- 
mentation. No method is currently available for in situ response- 
time testing of pressure sensing lines (fluid-filled tubes connecting 
process to pressure transducer). A proposed method of doing just 
that has been. investigated. While the proposed test (the burp test) 
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was found to be impractical, a theoretical description of the sensing 
line led to the realization that it is probably not necessary to test 
the response time of sensing lines. Experimental observations 
backed up this conclusion. 


43132 Investigation of human performance events at 
French power stations. Ghertman, F.; Griffon-Fouco, M. 
(Electricite de France, Service de La Production Thermi- 
ue, 3, rue de Messine, 75384 Paris Cedex 08). pp 49-60 of 
erence record for 1985 IEEE third conference on 
human factors and nuclear safety. ae E.W. Piscataway, 
NJ; IEEE Service Center (1985). (CONF-8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

This paper is concerned with the collection of data on 
human errors that occur at operating power plants. Three collec- 
tion methods are used, each relating to a difference level of analy- 
sis. (1) Simplified statistical analysis of the causes of human errors: 
Events which have occurred at operating power plants and which 
are attributable to human errors are selected. The errors thus identi- 
fied are analysed briefly and are described by a simplified classifica- 
tion, statistical analysis then being applied to find the principal fac- 
tors underlying these errors. By way of example, an analysis is 
given of data on emergency shut-downs involving a human error 
component that occurred at 900 MW(e) PWR plants during 1982, 
1983, 1984. (2) In-depth statistical analysis of the causes of certain 
human errors: The errors selected are analysed and described by 
means of a detailed classification. By way of example, the collec- 
tion and evaluation of data on human errors occurring during peri- 
odic tests at a 900 MW(e) power plant over a period of six months 
are described. (3) In-depth analysis of certain events due to human 
errors: The events selected are analysed by means of a method 
which reconstitutes the multicausal aspect of the event and of each 
human error. By way of example, a description is given of an emer- 
gency core cooling required at a 900 MW(e) PWR plant. In con- 
clusion, it is explained how these three methods of collection play 
complementary roles. 


43133 Examining work structure in nuclear power plants, 
Bauman, M.B.; Boulette, M.D.; Van Cott, H.P. (Essex 
Corp., 333 North Fairfax Street, Alexandria, VA 22314). pp 
66-70 of Conference record for 1985 IEEE third conference 
on human factors and nuclear safety. Hagen, E.W. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

This paper describes the assessment of the work structure of 
ten nuclear power plants. Work structure factors are those factors 
that relate to the way in which work at all levels in a plant is orga- 
nized, staffed, managed, rewarded, and perceived by plant person- 
nel. Questionnaires given to a cross-section of personnel at the 
plants were the primary source of data collection. Structured “criti- 
cal incident” interviews were conducted to verify the questionnaire 
results. The study revealed that a variety of work structure factor 
problem areas do exist in nuclear power plants. The paper high- 
lights a prioritized set of candidate research themes to be consid- 
ered in EPRI’s Work Structure and Performance Research Pro- 
gram. 


43134 Inpo/industry job and task analysis efforts. 
Wigley, W.W. of Nuclear Power Operations, Atlanta, 
GA 30339). pp 71-73 of Conference record for 1985 IEEE 
conference on human factors and nuclear safety. 
en, E.W. Piscataway, NJ; IEEE Service Center (1985). 

( NF- 8506100—). 

From 3. IEEE conference on human factors and power 
plants; cape: pee USA (23 Jun 1985). 

One of goals of INPO is to develop and coordinate in- 
dustrywide programs to improve the education, training and qualifi- 
cation of nuclear utility personnel. To accomplish this goal, INPO’s 
Training and Education Division: conducts periodic evaluations of 
industry training programs; provides assistance to the industry in 
developing training programs; manages the accreditation of utility 
training programs. These efforts are aimed at satisfying the need for 
training programs for nuclear utility personnel to be performance- 
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based. Performance-based means that training programs provide an 
incumbent with the skills and knowledge required to safely perform 
the job. One of the ways that INPO has provided assistance to the 
industry is through the industrywide job and task analysis effort. I 
will discuss the job analysis and task analysis processes, the current 
status of JTA efforts, JTA products and JTA lessons learned. 


43135 Seismic risk assessment as applied to a BWR. 
Wells, J.E. New York, NY; American Society of Mechani- 
cal — (1985). 4p. (CONF-851125—). 
rom American Society of Mechanical Engineers winter 
annual Bectng: Mi brgpe | FL, USA (17 Nov 1985). 
methodology developed in the U.S. NRC 
Seismic » Salty Me lean Research Program (SSMRP) was demon- 
strated by its application to the Zion nuclear power plant, a pres- 
surized water reactor (PWR). A detailed model of Zion, including 
systems analysis models (initiating events, event trees, and fault 
trees), structure and SSI models, and piping models, was developed 
and analyzed. The basic SSMRP methodology can be applied to a 
boiling water reactor (BWR). To demonstrate its applicability, to 
identify fundamental differences in seismic risk between a PWR and 
a BWR, and to provide a basis of comparison of seismic risk be- 
tween a PWR and a BWR when analyzed with comparable meth- 
odology and assumptions, a seismic risk assessment is being per- 
formed on the Lasalle nuclear power plant. This paper describes 
the seismic risk assessment methodology used to assess the Lasalle 
nuclear power plant. 


43136 Probabilistic analysis of fires in nuclear plants. 
Unione, A.; Teichmann, T. New York, NY; American Soci- 
ety of Mechanical Engineers (1985). 11p. (CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, 2 (17 Nov 1985). 

The aim of this paper is to describe a multi-level (i.e. staged) 
probabilistic analysis of fire risks in nuclear plants (as part of a gen- 
eral PRA) which maximizes the benefits of the FRA (fire risk as- 
sessment) in a cost effective way. The approach uses several stages 
of screening, physical modeling of clearly dominant risk contribu- 
tors, searches for direct (e.g., equipment dependences) and second- 
ary (e.g., fire induced internal flooding) interactions, and relies on 
lessons learned and available data from surrogate FRAs. The gener- 
al methodology is outlined. 


43137 Probabilistic risk assessments modeled on a micro- 

computer. Powers, T.B. New York, NY; American Soci 

of Mechanical Engineers (1985). Sp. (CONF- 851125—). 
From American of Mechanical — winter 


annual meeting; Miami, FL, USA (17 Nov 198 
The Pacific Northwest ol ? 


to the U.S. Nuclear Commission (NRC) to provide 
technical assistance e in the development of cost and risk estimates 
for prioritizing reactor safety issues. As part of this program, PNL 
has developed several micro-computer probabilistic risk assessment 
(PRA) programs. These programs are based on and modeled after 
existing PRA results. These micro computer programs model the 
accident sequences and minimal cut sets as described in the PRA 
reports. The PRAs that have been modeled represent the following 
plants: Oconee-3, Grand Gulf-1, Calvert Cloffs-2, Millstone-1, and 
Arkansas Nuclear One-1. These programs are useful for evaluating 
the change in core-melt frequency or public risk base on changes in 
equipment, procedures, and operator actions. The advantage of 
these programs are speed of calculations, elimination of calcula- 
tional error due to repetitious calculations, and hard copy Quality 
Assurance printout. These advantages allow for extensive use in 
performing sensitivity analyses. 


43138 Safety characteristics of the integral fast reactor 
concept. Marchaterre, J.F.; Cahalan, J.E.; Sevy, R.H:; 
Wright, A.E. New York, NY; American Society of Me- 
chanical Engineers (1985). 4p. (CONF-851125—). 

From American Society of Mechanical Engineers winter 
ot gate Sg ee 1985). 

The Integral Fast Reactor (IFR) concept is an innovative 
ne eee eee er ee er 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


fuel cycle facility based on the compact and simplified process steps 
made possible by the use of the metal fuel. This paper presents the 
safety characteristics of the IFR concept which derive from the use 
of metal fuel. Liquid metal reactors, because of the low pressure 
coolant operating far below its boiling point, the natural circulation 
capability, and high system heat capacities possess a high degree of 
inherent safety. Tha ono of mandi tail dies Ceo seunted Gogeas 
ae 
of postulated accident 


43139 Hypothetical accident scenario analyses for a 250- 
MW(T) modular high temperature gas-cooled reactor. ~ 
rington, R.M.; Ball, S.J.; Cleveland, J.C. New York, NY: 
American of Mechanical (1985). 1p. 
(CONF-851125—). Contract AC05-840R21400. 

From American of Mechanical Engineers winter 
annual Miami, FL, USA re Pe 

Tn peer dente ees at Oak Ridge 
National Laboratory, under the auspices of the U.S. Nuclear Regu- 
latory Commission's HTGR Safety Research to charac- 
terize the inherent safety of a 250-MW(t), 100-MW(e), pebble bed 
modular high temperature gas-cooled reactor (HTGR) design with 
vertical in-line arrangement (i.e. upflow core with steam generators 
directly above the core). A variety of postulated accident sequences 
involving combinations of loss of forced helium primary coolant 
circulation, loss of primary coolant pressurization, and loss of heat 
sink were studied and are discussed. Comparisons of calculated and 
measured response for a flow reduction test on the German reactor 
AVR are also presented. 


43140 Shippingport Station ee norte. 
overview. Schreiber, J.J. — t. of Energy, S 
port Project Shippingport, re PAD. 
pp 218-226 of of the international nuclear reac- 
tor a og ee conference. Baumann, B.L.; 
Edwards, K.M. euaneban DC; Government Printing 
Office (1985). (CONF-850720—). 

From International nuclear reactor decommissioning plan- 
ning conference; eS USA (16 Jul 1985). 

The US. Gaouke of Energy is in the process of decom- 
missioning the Shippingport Atomic Power Station located on the 
Ohio River, 30 miles northwest of Pittsburgh, Pennsylvania. The 


Defueling operations began in 1983 and 
were completed by September, _ 1984. The Shippingport Station 


ning conference; Bethesda, MD, USA (16 Jul 1985). 
The Shippingport Station Decommissioning Project (SSDP) 
is the first commercial size nuclear power plant to undergo decom- 
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missioning in the United States. One of the objectives in decommis- 
sioning the plant is to demonstrate the technology used and thor- 
oughly document the results for dissemination to utilities, govern- 
ment entities, the nuclear industry, and the decommissioning com- 
munity. The Project is funded and managed by the Department of 
Energy (DOE). DOE has established a Technology Transfer Pro- 
gram to assure that useful information compiled on the project; 
such as, management techniques, radiological controls, decommis- 
sioning methods, lessons learned and other special studies and tests, 
expected to be of interest to the industry, is adequately documented 
and available to outside parties or participants. The Shippingport 
decommissioning experience will create a significant data base for 
the nuclear utility industry in future decommissioning of commer- 
cial nuclear power generating facilities. 


43142 Classification of reactor decommissioning wastes. 
Murphy, E.S.; Feldman, C.; Cardile, F.P. (Battelle Memori- 
al Inst., Pacific Northwest Lab., Richland, WA). pp 247-256 
of Proceedings of the international nuclear reactor decom- 

planning conference. Baumann, B.L.; Edwards, 

M. Washington, DC; Government Printing Office (1985). 
(CONE-8507D— 

From International nuclear reactor decommissioning plan- 
ning conference; Bethesda, MD, USA (16 Jul 1985). 

Nuclear wastes expected from the conceptual decommission- 
ing of a reference PWR and a reference BWR have been reviewed 
in terms of the waste classification requirements of 10 CFR 61 to 
determine the suitability of these wastes for disposal by shallowland 
burial. Most of the nuclear waste from LWR decommissioning (ap- 
proximately 80% to 98% of the total waste volume, depending on 
reactor type and decommissioning alternative) is considered to have 
radionuclide concentrations that permit its classification as Class A 
waste. A relatively small amount of the waste (approximately 1% 
to 15% of the total waste volume, depending on reactor type and 
decommissioning alternative) is considered to be Class B waste. 
Some neutron-activated stainless-steel reactor vessel internals with 
high concentrations of *°Ni, “Ni, and ®*Nb are considered to be 
either Class C waste or waste that exceeds Class C limits. 


Characterization of residual radionuclide contami- 
nation within and around commercial nuclear power plants. 
Robinson, D.E. (Battelle Pacific Northwest Lab., Richland, 
WA). pp 257-288 of Proceedings of the international nuclear 
reactor decommissioning planning conference. Baumann, 
B.L.; Edwards, K.M. Washin, a eS0hO DC; Government Print- 
ing Office (1985). (CONF-8 

From International nuclear reactor decommissioning plan- 
ning conference; Bethesda, MD, USA (16 Jul 1985). 

Several studies have conceptually assessed the technology, 
safety, and costs associated with various alternatives for decommis- 
sioning nuclear power plants. One of the key elements of such as- 
sessments is a characterization of the radionuclide inventory re- 
maining within a nuclear power plant. This information is essential 
for: 1) understanding the radiological problems which will be en- 
countered during decommissioning, 2) developing the most desira- 
ble decommissioning and waste handling methodologies for various 
decommissioning alternatives, and 3) gaining a better understanding 
of the long-term disposal problems potentially posed by the gener- 
ated radioactive wastes. However, empirical data relating to the 
compositions, distributions, and quantities of residual radionuclides 
associated with piping, hardware, equipment, and concrete surfaces 
within nuclear power plants have been extremely meager, and theo- 
retically calculated or estimated quantities have been used in most 
cases for previous decommissioning assessments. To provide a more 
statistically valid data base for the residual radionuclide inventories 
in nuclear power stations, Pacific Northwest Laboratory (PNL) 
was contracted to conduct an extensive sampling and measurements 
program at a number of nuclear power plants. This paper summa- 
rizes the results of the radionuclide characterization studies con- 
ducted at seven nuclear power stations from a decommissioning as- 
sessment viewpoint. 
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43144 Long-lived activation products in reactor materials. 
Evans, J.C. (Battelle Pacific Northwest Lab., Richland, 
WA). pp 289-309 of Proceedings of the international nuclear 
reactor decommissi a planning conference. Baumann, 
B.L.; Edwards, K.M. , DC; Government Print- 
ing Office (1985). (CONF-850720—). 

From International nuclear reactor decommissioning plan- 
ning conference; Bethesda, MD, USA (16 Jul 1985). 

This report summarizes the results of a study recently com- 
pleted by Pacific Northwest Laboratory (PNL) under the sponsor- 
ship of the U.S. Nuclear Regulatory Commission (NRC). The full 
report is available as a NUREG document, NUREG/CR-3474. The 
project was divided into three major phases: 1) collecting repre- 
sentative samples of major light water reactor (LWR) construction 
materials; 2) analyzing the construction materials for activable 
major, minor, and trace elements; eo 
positional variation of the construction materials. 


43145 Decommissi 

alternatives for the Hanford i 
C.E.; Potter, R.F. (Surplus Facilities Management Program, 
U.S. Dept. of Energy). pp 418-431 of Proceedings of the 
international nuclear reactor decommissioning planning con- 
ference. Baumann, B.L.; Edwards, K.M. Washington DC; 
Government Printing Office (1985). (CONF-850720—). 

From International nuclear reactor decommissioning plan- 
ning conference; Bethesda, MD, USA (16 Jul 1985). 

Several years ago, the U.S. Department of Energy began as- 
sessing alternatives and planning the decommissioning of eight shut- 
down plutonium production reactors located on the DOE Hanford 
Site in Washington State. The first of these graphite-moderated, 
water-cooled reactors was built and started up in 1944 for the 
World War II Manhattan Project. The last of them started up in 
1955. The eight reactors each operated for 12 to 24 years, with all 
eight operating simultaneously for about 10 years. In the 1960's, 
production needs declined and the reactors were one-by-one perma- 
nently shut down, the last of them in 1971. (A ninth Hanford pro- 
duction reactor, N Reactor, was started up in 1963; it is still operat- 
ing and is not within the scope of this paper.) This paper provides 
an overview of the decommissioning plan for the eight shut-down 
Hanford production reactors. Included are descriptions of the de- 
commissioning alternatives considered, and discussions of applicable 
National Environmental Policy Act (NEPA) process activities. 
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2502 Compressed Gas 
REFER ALSO TO CITATION(S) 4495 


43146 Screening analysis of mini-compressed air energy 

(Southern Co, Services Ine, Birmingham, AL). herp 
uthern . Servi Birmingham, AL’ 

Technology (Washington, D.C.); 13: 53-66(Mar 19 

(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Planning adequate generating capacity to meet future 
demand for electricity has never been more difficult than it is 
today, given uncertainties in projected load growth, fuel prices, en- 
vironmental constraints, regulatory policy, tax law, and other finan- 
cial issues. Key element necessary for new technologies to be viable 
is their ability to provide flexibility in order to reduce risks and un- 
certainties. Compressed Air Energy Storage (CAES), particularly 
Mini-CAES plants, offer features that can help utilities minimize 
the impacts of the above can help utilities minimize the impacts of 
the above uncertainties while improving electric system operations. 
This paper provides a basic introduction to Mini-CAES, its charac- 
teristics and potential utility benefits and outlines a screening analy- 
sis of the opportunities for CAES on the Southern electric system. 
Included is a brief iption of system geology and two studies 
that helped bring into focus the relative economics of using CAES. 
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2506 Thermal 
REFER ALSO TO CITATION(S) 4576 


43147 (ATP—2520) Study of the intermittent heat trans- 
fer between a liquid coolant and a storage material. Bardon, 
J.P.; Fourcher, B.; Cassagne, B. (Centre National de la Re- 
cherche Scientifique, 75 - Paris (France); Paris-6 Univ., 75 
(France)). [1986]. 105p. NTIS (US Sales Only), PC A06/ 
MF AO1. File raeadbar DE86750739. 

This study has examined the limitations to the penetration of 
a heat flow in a storage material resulting from the duration of the 
storage-supplying cycle, the rather bad superficial fluid-material 
heat transfer and the conduction within the material reducing its 
isothermy. The experiments are realized with a periodic heat stor- 
age (solar energy, industrial cyclic process, domestic applica- 
tions...), and the study of the transfer kinetics allows to optimize the 
latent or sensible heat storage system. 


43148 (CONF-860810—17) High temperature composite 
thermal energy storage (TES) systems for industrial applica- 
tions, Petri, R.J.; Ong, E.T.; Martin, J. (Institute of Gas 
Technology, Chicago, IL (USA); Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 9p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86013274. 

From Intersociety energy conversion engineering confer- 
ence; San yg os CA, USA (25 Aug 1986). 

An advanced, thermal energy storage (TES) sub-system is 
being developed by the Institute of Gas Technology (IGT) under 
the sponsorship of the Department of Energy (DOE) through Oak 
Ridge National Laboratory (ORNL). This subsystem employs a 
family of composite phase change material (PCM)/sensible heat 
media (CompPhase). The basis- and ineering-research efforts 
have focused on the development of these media for low (400°F) 
and high (900° to 2500°F) temperature regimes. As such, the media 
subsystem is amenable to high temperature storage applications 
such as industrial reject/process heat recovery and utilization, off- 
peak utility, solar thermal, solar chemical and fuels, and space solar 
dynamic power systems. The CompPhase concept allows for direct 
contact heat exchange between the latent/sensible storage media 
and compatible working fluids. A number of potentially significant 
performance and cost advantages are thereby offered over conven- 
tional tube-intensive indirect contact molten salt laten-heat-based 
storage systems. 


(FRNC-TH—2083) Formulation and numerical 
resolution of boundary conditions applied to underground tu- 
bular heat regenerators. Desmons, J.Y. (Lille Univ., 59 - Va- 
lenciennes (France). Centre Universitaire). Oct 1984. 16 
(In French). NTIS Sales Only), PC A08/MF A01. File 
Number DE867507 

Se ener ar iden tei tatieaee nat nbibiiataetihaene. 
ground heat storage through a ventilated pipe lattice for season or 
short term storage, an algorithm is proposed, to be used on micro- 
computers, taking in account 14 parameters (thermal properties of 
the soil, pipes and fluid, dimensions of the pipes, deepness, fluid 
flow characteristics, duration of the storage etc..) and allowing to 
calculate the energy balance of the system and optimizing the di- 
mensions of the system. 


43150 (FRNC-TH—2145) Contribution to the study 


Chatenay-Malabry (France)). 1983. 242p. (In French). NTIS 


All/MF AOI. 


The aim of this study was to investigate the possibilities for 
long term heat storage of phase change materials and to determine 
fos? sagrdbiac renga cc: hee seth dem ad 


(US aoe Only), File Number 


process, simulation of the delayed 

typical of the supercooling process. A 

supercooling storage via phase change 

and delayed crystallization materials (saline hydrates of S* type is 
designed). 
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43151 Marketing thermal storage for commercial cooling. 
Knipp, R.;. (Dallas Power & Light, TX). Energy Technology 
_ nation. D.C); 13: 589-607(Mar 1986). (CONF- 
From 13. annual energy technology conference and exposi- 
jo OF eS Se oe 
Due to increase in system peak load, Texas Utilities Electric 
Company views thermal storage as an effective means to practice 
load management, and reduce or delay large capital expenditures 
for new generating plants. The three operating divisions on Texas 
Utilities Electric Company all market the same thermal storage pro- 
gram. Thermal storage is marketed as having two major benefits: 
thermal storage lowers building operating costs to the owner and it 
reduces the utility’s need for future generating capacity. Examples 
of large-scale projects are presented. 8 figures. 


43152 Method of forming calthrate ice. Hino, T.; Gorski, 
~ (to oem of Energy). US Patent Application 6-781, 541. 

Sep 198 . Contract W-31-109-ENG-38. DE86013765 
Nts? PC A »/MF AOl; 1; GPO Dep. File Number 
DE86013765. 

A method of forming clathrate ice in a supercooled water- 
based liquid contained in a vessel is disclosed. Initially, an oscillator 
device is located in the liquid in the vessel. The oscillator device is 
then oscillated ultransonically so that small crystals are formed in 
the liquid. Thes small crystals serve as seed crystals for ice forma- 
tion in the liquid and thereby prevent supercooling of the liquid. - 
Preferably, the oscillating device is controlled by a thermostat 
which initiates operation of the oscillator device when the tempera- 
ture of the liquid is lowered to the freezing point. Thereafter, the 
operation of the oscillator device is terminated when ice is sensed 
in the liquid by an ice sensor. 


2509 Batteries 
REFER ALSO TO CITATION(S) 4117, 4495, 4867, 5103 


43153 (CONF-860913—1) Performance of advanced lead 
acid batteries for electric vehicles. Mahato, B.K.; Brilmyer, 
G.H.; Bullock, K.R. (Johnson Controls, Inc., Milwaukee, 
WI (USA)). 1986. Contract W-31-109-ENG-38. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85011476. 

From International power sources symposium; Brighton, UK 
(8 Sep 1986). 

New applications for lead-acid batteries, such as electric ve- 
hicle propulsion, demand high specific energy and power and good 
cycle life. A research and development program at Johnson con- 
trols, Inc., sponsored in part by the United States Department of 
Energy through Argonne National Laboratory, has been underway 
since 1978 to develop advanced electric vehicle batteries. Cell test 
results on and Advanced Battery design developed under this pro- 
gram are described. Capacity, energy and power delivered at vari- 
ous discharge rates are shown. Material distribution and utilization 
are described, and the effects of discharge rate and temperature on 
the material utilization of both electrodes is determined. Cycle life 
data at 100% depth of discharge are also presented. 


43154 (LBL—21437) ee study of a new zinc-air 

battery concept using flowing alkaline Ross, P.N. 

Jr. (Lawrence Berkeley Lab., CA (USA)). Apr 1986. Con- 

tract ‘ACO3-76SFO0098. 32p. (CONF-860810—18). NTIS, 

PC A03/MF AO0Ol1; 1; GPO . File Number DE86013461. 
From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

Proof-of-principle experiments are reported for a new con- 
cept in electrically rechargeable zinc-air battery. The zinc electrode 
is a porous flow-thru type using a copper foam metal substrate with 
zinc deposition onto the foam metal from concentrated zincate elec- 
trolyte (as used in zinc-slurry type batteries). The bifunctional air 
electrode employs low-cost materials, being fabricated entirely from 
carbon-based precursors and small amounts of nickel and/or cobalt 
oxide. Corrosion measurements on the graphite materials in the air 
electrode indicate sufficient corrosion resistance for 8000 h life on 
charge. A prototype single cell was constructed having 1.5 Ah ca- 
pacity producing 1.2 V discharge -2.0 charge at the three hour rate 





and has produced stable voltages for more than 150 cycles. Based 
on the 1.5 Ah prototype characteristics, design calculations for a 32 
kWh battery project an energy density of about 110 Wh/kg, peak 
power density of 140 W/kg, electrical efficiency of 60% and an at- 
tractive materials cost of =$20 per kWh. 


43155 (N—86-23035) Assessment of commercially avail- 
able and experimental hydrogen electrodes. sama 0 J.A. 
ational Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1986. 9p. (NASA- 
aa E—2958; CONF-860688—4). NTIS, ‘PC A02/ 
From 32. NASA/US Army international power sources 

jum; Cherry Hill, NJ, USA @ Jun 1986). 

NASA Lewis Research Center is currently involved in ad- 
vanced cell component development for nickel-hydrogen cells and 
batteries. Long life, high energy density, improved performance 
and reliability are required for energy storage systems in future 
space missions. Commercially available as well as experimental hy- 
drogen electrodes were assessed and copared to the state-of-the-art 
hydrogen electrode that is currently being used in nickel-hydrogen 
batteries. These electrodes were evaluated by scanning electron mi- 
croscopy and standard electrochemical polarization measurements. 
Production variables such as Teflon content and platinum catalyst 
loading were considered in order to assess various hydrogen elec- 
trods with regard to the different electrode manufacturing process- 
es. 


43156 (N—86-25046) Long life nickel electrodes for a 
nickel-hydrogen cell: cycle life tests. Lim, H.S.; Verzwyvelt, 
S.A. (Hughes Research Labs., Malibu, CA (USA)). 1985. 
14p. (NASA-CR—174815). NTIS, PCA AOl. 

In order to develop a long life nickel electrode for a Ni/He 
cell, the cycle life of nickel electrodes was tested in Hi/Hs boiler 
plate cells. A 19 test cell matrix was made of various nickel elec- 
trode designs including three levels each of plaque mechanical 
strength, median pore size of the plaque, and active material load- 
ing. Test cells were cycled to the end of their life (0.5v) in a 45 
minute low Earth orbit cycle regime at 80% depth-of-discharge. It 
is shown that the active material loading level affects the cycle life 
the most with the optimum loading at 1.6 g/cc void. Mechanical 
strength does not affect the cycle life noticeably in the bend 
strength range of 400 to 700 psi. It is found that the best plaque is 
made of INCO nickel powder type 287 and has median pore size of 
13 micron. 


(NASA-TM—86861) Development of 
nickel electrode. Britton, D.L.; Reid, M.A. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Aug 1984. 20p. NTIS, PC A02/ 
MF AO1. File Number DE85901295. 

Presented is a study to produce a lightweight nickel elec- 
trode for NiCd and NiHe batteries for use in space applications and 
for NiZn batteries for use in terrestrial applications by replacing the 
Se ean 
ent commercial and experimental materials were investigated as 
substrates. The material selected for study was a porous polyvinyl 
chloride, Amerace A-40, with an expanded nickel grid embedded in 
it to serve as the current collector. This porous plastic is very light- 
weight and has a porosity, pore size, and surface area comparable 
to a typical commercial nickel plaque. 


—_ Li corrosion resistant glasses for headers in ambi- 
temperature Li batteries. Hellstrom, E.E.; Watkins, R.D. 
(o Dept of B t. of Ener; “gy). US Patent A; plication 6-786,561. 11 

1985. 18p. Cectonct AC04-76DP00789. DE86013754 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86013754. 

Glass compositions containing 10 to 50 mol% CaO, 10 to 50 
mol% AlOs, 30 to 60 mol% BOs, and 0 to 30 mol% MgO are 
provided. These compositions are capable of forming a stable glass- 
to-metal seal possessing electrical insulating properties for use in a 
lithium battery. Also provided are lithium cells containing a stain- 
less steel body and molybdenum center pin electrically insulated by 
means of a seal produced according to the invention. 
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43159 Electrochemical devices utilizing molten alkali 
metal electrode-reactant. Hitchcock, D.C.; Mailhe, C.C.; De 
J L.C. (to Dept. of Energy). US Patent A 6-753,496. 
10 Jul 1985. 15p. Contract AC03-76SF00098. DE86013690 
NTIS, PC Al A0l1; 1; GPO Dep. File Number 
DE86013690. 

. Electrochemical cells are provided with a reactive metal to 
reduce the oxide of the alkali metal electrode-reactant. Cells em- 
ploying a molten alkali metal electrode, e.g., sodium, in contact 
with a ceramic electrolyte, which is 4 conductor of the ions of the 
alkali metal forming the electrode, exhibit a lower resistance when 
a reactive metal, e.g., vanadium, is allowed to react with and 
reduce the alkali metal oxide. Such cells exhibit less degradation of 
the electrolyte and of the glass seals often used to joining the elec- 
trolyte to the other components of the cell under cycling condi- 
tions. 
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REFER ALSO TO CITATION(S) 4447, 4453, 4500, 4531, 4533, 4534, 4536, 
4537, 4538, 4539, 4540, 4576, 4621, 4622 


43160 (INRIA-RR—306) Numerical optimization of 
energy-production systems. Bancora-Imbert, M.C.; Gonzalez, 
R.; Miellou, J.C.; Rofman, E. (Institut National de Recher- 
che d’Informatique et d’Automatique (INRIA), Domaine de 
Voluceau, 78 - Rocquencourt (France). May 1984. 52p. 
NTIS (US Sales 'y), PC A04/MF AOl1. File Number 
DE86751246. 

The paper proposes new methods for solving the sequence 
of non linear fixed-point problems related to the optimization of 
energy production systems and presents results obtained in treat- 
ment of more complex systems. As a consequence of the significant 
reduction of the number of operations, some systems can be opti- 
mized in real time and more complex ones advantageously studied. 


43161 (UCID—19227-85) US energy flow - 1985. hea 


C.K.; Borg, I.-Y. (Lawrence Livermore National ar 
SA). 1 Jul _ Contract W-7405-ENG-48. rn 

A02/MF A01; GPO Dep. File Number DE86013925 

Ee has Cates Eee dome ae 
Department of Energy data. It is a convenient graphical device to 
illustrate supply and end-use data. Energy use in 1985 remained at 
1984 levels. A notable change is an increase in transmitted electrical 
energy made possible by increase in nuclear and coal-fired genera- 
tion. US nuclear capacity increased by 8 GWe to 78 GWe at year- 
end. Petroleum use stabilized; net i dropped nine percent, 
and domestic production rose slightly for the fourth year. Partial 
decontrol of natural gas prices was associated with a decline in 
both wellhead prices and use contrary to predictions. Transporta- 
tion accounted for two-thirds of petroleum consumption. 
better average mileage of the automobile fleet, the amount of fuel 
used increased due to an increase in size of the fleet and the 
number of miles driven. Due to the fall in the price of crude oil at 
the end of 1985, the prices of most energy supplies were subject to 
a downward pressure. Assuming that such trends continue, 1985 
may prove to be a turning point in energy usage. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 4412, 4430, 4432, 4436, 4442, 4445, 4448, 
4450, 4451, 4470, 4502, 4503, 4536, 4545, 4605, 4620, 4625, 5143 


43102 © (CONF-840856—Vol-1, 
J wie (Michi ; 
Mi). 1984. NTIS, 
DE8601 1087. 


From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 


pp 11-20) Market 
releases. Stanton, TS: 


Energy Lansing, 
Al4/MF AOl. File Number 
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This paper reviews studies the Energy Administration con- 
ducted to learn about Michigan news-media handling of energy in- 
formation. The studies successfully met these goals: (1) Newspeople 
became familiar with Energy Administration Clearinghouse func- 
tions and services, and individuals who wished to receive energy 
information were identified. (2) Increased responses and more pre- 
dictable results from Clearinghouse press releases were realized. (3) 
Use of the Clearinghouse as an information source for energy news 
reports has increased. (4) Information was gathered about other 
news media energy information sources. (5) How media staff obtain 
and use energy information was understood. Three waves of tele- 
phone surveys were conducted from 1980 through 1982, reaching 
nearly every newspaper, magazine, newsletter, and radio and televi- 
sion station in Michigan. Main conclusions from the studies were: 
(1) No energy beat has been established and there are no energy 
reporters at general circulation news media. (2) The main source of 
energy news, as perceived by newspeople, is utility companics. (3) 
Establishing personal contacts at each news media outlet is worth- 
while. It increases utilization of press releases and information serv- 
ices. (4) With respect to energy issues, almost no local, investigative 
reporting is undertaken. (5) Most media outlets rely on receipt of 
unsolicited information, by mail, for all energy news. 14 references. 


43163 Innovative financing in state energy policy. Wol- 
cott, D.R. (New York State Energy Research and Develop- 
ment Authority, Albany, NY). Energy ee (Washing- 
ton, D.C.); 13: 922-929(Mar 1986). (CONF-860 303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Difficulty in acquiring project financing is generally recog- 
chet so the ha ee en eee eee 
tion of energy conservation and renewable energy technologies. A 
number of states have implemented energy policy initiatives over 
Oe de eee 
to facilitate the flow of financial resources into cogeneration, small 
power production, and other energy efficient applications. In the 
first generation of state financing initiatives of the early 1980s, 
funds were generally obtained from public sources and were dis- 
bursed in relatively conventional manners such as through grants 


through public/private cooperative ventures. 16 references. 


43164 en santa, eee nen 
conservation measures in state 


energy 
eae Be aa wR CE 
: conference 


program 
financing as a potential supplement for its appropriated budget. The 
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basic approach to this activity is discussed, including some of the 
initial concerns of third-party/shared savings financing at DOE fa- 
cilities. The legal and procurement issues involved are discussed in 
detail. Planned initiatives are also discussed. 


Navy. Boothe, T. (Navy Energy Office, Washington, DC). 
Energy Technology (Washington, D.C.); 13: 953-957(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Every year the Navy spends to $4 billion for energy. 
Nearly $1 billion of the $4 billion is spent for energy for Naval 
bases. The Navy has many programs to reduce shore facilities 
energy costs, and is starting to use third party and shared savings 
contracting. Navy experience with these programs is briefly sum- 
marized, and examples are given. The Navy's position is that they 
and the private sector must work together to establish contracting 

that will continue to reduce Navy costs while provid- 
ing profitable business opportunities. 


43167 Implications of tax reform and economic condi- 
tions on energy ong sag investments. Graves, K. (E.H. 
Pechan & Associates, Inc a VA). Energy Tech- 
nology (Wi D.C); 13: 1046-1056(Mar 1986). 
(CONF-860303—). 


From 13. annual conference and exposi- 


technology 
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a microcomputer model, i 


for 





20 ENERGY PLANNING AND POLICY 
2903 Environment, Health, And Safety 


There are economic and regulatory incentives for consider- 
ing alternatives to the direct land disposal of solvent-bearing haz- 
ardous waste streams. These alternatives include recycle/reuse (in- 
cluding use as a fuel substitute), destruction of a stream’s solvent 


cability to solvent-waste streams having various physical character- 
istics. 


43170 (PB—86-198090/XAB) Public response to the dis- 
covery of water contamination. Hamilton, L.C. ee 
shire Univ., Durham (USA). Water Resources Research 
Center). Oct 1985. 85p. (RR—50). NTIS, PC A05/MF A01. 
The study examines data from public-opinion surveys re- 
garding water supply pollution and protection issues. The surveys 
were conducted in several New England communities with ongo- 
ing or potential water-quality problems. Results show that people 
generally place a high priority on water protection, even in com- 
munities where no recent crisis has raised public awareness. Where 
no crisis has occurred, more educated and environmentally active 
citizens are the group with the deepest concern. The pattern of 
change in the demographic predictors of concern about water qual- 
ity suggests that there is a shift in the way this issue is perceived. 
Conflicts may arise when authorities responding to the crisis misun- 
derstand the sources and intensity of such related concern. 


43171 (PB—86-204278/XAB) Selected papers from the 


trathclyde, Scotland 
(British Association for the Advance- 
ment of Science, London). Aug 1985. 83p. NTIS, PC A06/ 
MF AOi. 

Topics include: Industry and the environment (abstracts of a 
conference); industry on industrial activity and health; interactive 
decision aid for the acid rain problem; and cleaning the Clyde 
River. 


43172 EPRI's solid waste environmental studies and by- 

products management - a research response. Tinkleman, M. 
lectric Power tar Institute, Wise a0 Gonier 

— Technology (Washington, D.C.); 13: 

1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The Solid Waste Environment Studies (SWES) and the By- 
Products it research programs have responded to the 
needs of the utility industry in dealing with its solid waste. These 
research programs have addressed the needs for safe economic dis- 
posal of solid wastes that will ensure the protection of groundwater 
resources, the minimization where possible of the generation of 
these solid wastes, and ways to expand their utilization. These two 
research programs have already provided a great deal of useful re- 
search results and will continue to do so as they proceed with their 
five year plans. The research results are intended to assist the utility 
industry in responding to this increasingly complex and crucial en- 
vironmental issue. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 5027 


43173 (MLM—3361) Energy technology glossary. 
(usAy C.T. (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound). 23 Jun 1986. Contract "AC04-76D o. 
a oth Be A02/MF A01l; GPO Dep. File Number 

This glossary covers six topics: Energy Concepts; Nuclear 
Energy; Fossil Fuels; Solar Energy; Earth Energies; and Energy 
Technologies in one alphabetical listing of all energy related terms. 
Two tables at the end of the glossary define the relationships be- 
tween the more commonly used units are given. 
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43174 (ORNL—6272) Energy Division annual progress 
report for period ending September 30, 1985. (Oak Ridge Na- 
tional Lab., TN (USA)). Jun 1986. Contract AC05- 
840OR21400. 253 ae PC Al2/MF AO0Ol; 1; GPO Dep. 
File Number D) 13526. 

The work reported is divided into these major categories: 
analysis and assessment of energy and environmental issues, tech- 
nology development for more efficient and productive use of 
energy, electric power systems technology development, and data 
systems research and development. The analysis and assessment 
work includes preparing environmental statements, emergency pre- 
paredness studies, evaluation of utility energy conservation pro- 
grams, energy demand forecasting, and energy planning with devel- 
oping nations. Technology development for more efficient energy 
use involves research on heat pumps for building and industrial ap- 
plications, building thermal envelope systems and materials (par- 
ticularly low-sloped roofs), and building retrofit measures. Electric 
power systems work concerns transmission and distribution tech- 
nology development, including an integrated distribution automa- 
tion and control experiment. Data systems R & D involves the de- 
velopment and prototypical application of tools, methods, models, 
and systems that will be useful in collecting, organizing, evaluating, 
and analyzing data to improve decision making and operational effi- 
ciency of large public organizations. (LEW) 


43175 Commercializing EPRI technology. Anyos, T. 
(Electric Power Research Institute, Palo Alto, CA). Energy 
Technology (Washington, D.C.); 13: 1469-1474(Mar 1986). 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

To advertise its newly available, fully-commercialized prod- 
ucts, EPRI has developed a new publication entitled “Off-The- 
Shelf”. Another set of documents, entitled “Product Ventures” an- 
nounce the availability for license of newly developed technologies 
or products. As a nonprofit organization, EPRI is required, by law, 
to make the products of its research available to all interested and 
qualified parties. This means that EPRI’s licensing policy is to grant 
non-exclusive licenses to potential commercializers of its products, 
whenever possible. EPRI does recognize however that its ability to 
offer limited exclusive licenses is an important incentive to many 
contractors who may, without that incentive, not dedicate their 
funds and resources for the commercialization of EPRI research re- 
sults. For this reason, EPRI continues to explore ways by which a 
limited number of such licenses can be offered - especially for those 
technologies or products that might have significant impact in the 
marketplace. Commercialization activities at EPRI have taken on a 
significantly more businesslike attitude. More attention is being paid 
to assuring that projects meant to result in commercializable prod- 
ucts will do so, and that those vendors and contractors working 
with EPRI on such projects are indeed committed to bringing 
those products to the marketplace. 


43176 Approach to the commercialization of the institu- 
Moran, TL. (Gas Research institut, Chicago, IE). Energy 
Moran, T.L. (Gas Research a ). Ene 
Techno (Washington, D.C.); 13: 1475-1 3(Mar 198 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
fon ee 

yy eae pd pat ene tenet cay ronnie an ta 


cess has been generated by the commercialization program to 
return the gas industry's investment in GRI research. This success 
is attributed to a system that targets research for results. 


43177 Approaching the market with new technologies. 
Mohler, B. (Battelle Pacific Northwest Lab., Richland, 
WA). Energy Technology (Washington, D.C.); 13: 1484- 
1495(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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About 35% of all new products/technologies fail in the mar- 
ketplace. The major reasons for this failure are held to be: lack of 
uniqueness or technical superiority, poor or inadequate market re- 
search, and technical problems associated with the product. Know- 
ing and understanding one’s market and consumers accurately is es- 
sential to successful product/technology introduction. Market/con- 
sumer research is an integral part of helping to reduce uncertainties 
and allow the commercializer to make more informed and effective 
strategy decisions to overcome adoption barriers and utilize the 
product/technology. 12 references, 6 tables. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 3970, 4480, 5459, 5559 


43178 (DOE/BP—528) Issue update: a regional settle- 
caundqueenath to yessies Gin Pahinataes Medians ties ate. 3 
lawsuit. (USDOE Bonneville Power Administration, Port- 
land, OR). Aug 1985. 1lp. NTIS, PC A02/MF AOI; 1 
GPO Dep. File Number DE86013876. 

The Bonneville Power Administration (BPA) announced on 
August 2, 1985, that a number of substantive changes suggested by 
public comment on the Washington Nuclear Plant No. 3 settlement 
had been agreed to in principle by BPA and four private utilities. 
Since that date the details of ‘nese changes have been resolved, and 
the proposed settlement is now being offered for public review and 
comment. 


43179 (DOE/NBM—6013879) ee of current BPA 
from certain ’ share 


of decision. Volume I, (USDOE Bonneville Power Adminis- 
tration, Portland, OR). 19 1985. 87p. NTIS, PC A05/ 
MF AO}; 1; GPO Dep. File Number DE86013879. 

This Record of Decision (ROD) sets forth the Bonneville 
Power Administration's (BPA) reasons for settling litigation over 
the delay in constructing W: Public Power Supply System 
(Supply System) Nuclear Project No. 3 (WNP-3). The litigation 
concerns the decision in May 1983 to defer construction until fi- 
nancing becomes available to the Supply System and a demonstra- 
ble need for the Project is established. The construction deferral 
was made at the request of the Administrator of BPA, a federal 
power marketing agency in the Pacific Northwest. BPA is obligat- 
ed to pay principal and interest on bonds sold by the Supply 
System to finance 70 percent of the project. The construction delay 
was opposed by the project's minority owners, four Northwest in- 
vestor-owned utilities (companies) which collectively own 30 per- 
cent of the project. 


43180 Cen Baie) Nuclear energy in Finland. 


oe 3 Palmen, B. ( , ee See Colon 
H (Finland)). 1988 2 NTIS (US Sales Only), PC 
A03/MF A01. File Number DE86702843. 

Finland currently generates about 40% of its electricity from 
nuclear power. This achievement of worldwide record magnitude is 
based on long-lasting efforts to build and maintain the competent 
infrastructure and close international cooperation required by this 
demanding technology. This booklet published by the Finnish 
Atomic Energy Commission gives an overview of nuclear energy 
and related organizations in Finland. It describes the utility compa- 
nies and nuclear power production, the manufacturing industry and 
its export potential, research and educational activities and the legal 
framework and authorities for nuclear safety and administration. 
International cooperation has been essential for Finland in develop- 
ing its nuclear energy capacity and appreciation is expressed to 
many countries and international organizations which have contrib- 
uted to this. At the same time Finnish organizations are willing to 
share the experiences and know-how they have gained in building 
nuclear power in a small country. This is a road which will be fol- 
lowed by many other countries in the decades to come. It is hoped 
that this booklet will also help to open new channels of cooperation 
in such efforts. 
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tory © ; ; - 
cal Information and Document Control). May "1986. 116p. 
NTIS, Ate A06/MF AO! - GPO. File Number T186901581. 
This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(PRM). 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 4434, 4469, 4499, 4605, 4640, 4641, 4643 


43182 Se pp oe as- 
sessment of gas-fueled F.R.; Cum- 
mings, C.R.; Hanson, E.W. 1983. Simvduien ed Gaocey Ee. 
gineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

An analysis of the environmental issues associated with co- 
generation is given for initial activity involved in assimilation of 
data on the environmental performance of cogeneration systems 
under different configurations into a comprehensive data base. The 
effort encompasses surveying equipment manufacturers and distrib- 
utors; contacting federal, state and local environmental agencies; 
searching the open literature; and conducting field tests to fill in 
voids in the data. Other important contractor activities involve the 
identification of environmental regulations which developers/ 
owners need to address, and an evaluation of state-of-the-art emis- 
sion technology for those few sites where stringent emission regula- 
tions exist. Detailed information for specific interests will be avail- 
able in reports to be released over the next 12 months. 


43183 Economic viability of omnia, Gorge, EA. 
(Vineta, Inc., Falls Church, VA). Energy Technology (Wash- 
ington, D.C): 13 : 724-739(Mar 1986). ”(CONF-860303—.). 

From 13. annual energy technology conference and exposi- 
tion (ET This tasen ial dos tastanoanirtien toe 

the incremental heat rate of steam tur- 

stats tan See eneiiemante toecnn 
nomic performance as a function of the available differential be- 
tween fuel and power costs. A few examples are provided for a 
simple analysis which lends itself to the quick assessment of the 
economic viability of a cogeneration plant and its sensitivity to 
energy cost changes. 4 references, 6 figures. 


43184 Success and failure factors in cogeneration. Wul- 
finghoff, D.R. (Wi ff Energy Services, Inc., Whea- 
ton, MD). E Tec: (Washington, D.C.); 13: 740- 
741(Mar 1986). INF-860303—). 

From 13. annual energy technology conference and exposi- 
tion DC, USA (17 Mar 19 

ee eee. Capen 
to Deadunnd GRAGI RAMEN eee aeolian o teeoan of 
external circumstances that are not under the control of the owner, 
and are unpredictable in the long term. Because i 


cogeneration plants 
are a long term investment, this makes them inherently risky. A de- 
cision to proceed with cogeneration can be made rationally only 
after the completion of a fully comprehensive feasibility study. The 
risks of cogeneration are especially severe in the commercial and 
institutional sectors, where the cogeneration plant is always in 


on ae ote 

these sectors is likely only if a commitment is made by the higher 
management of the organization to making the cogeneration plant a 
formally recognized and maintained profit center. 


43185 Energy factors Burroughs Corpo- 


ration. A . Williams, J.H. E ar 
(ating, D.C) 13: 747-761(Mar "1986). (CONF- 
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From 13. annual energy technology conference and exposi- 
— — nm, DC, USA (17 Mar 1986). 

Factors is s developer/owner/operator of cogenera- 
tion and aes power production facilities throughout the US. 
Energy Factors currently owns and operates eight cogeneration 
plants with a combined capacity of 75 MW and 823,000 lbs/hr of 
steam generation capacity and 7300 tons of cooling. The most 
recent start-ups included plants for the Burroughs Corporation in 
Rancho Bernardo, California. These plants are described. Project 
background is described, and a system description is provided. Nec- 
essary permits are identified, costs are elucidated, and start-up expe- 
rience and performance are outlined. 3 figures. 


43186 Combined-cycle cogeneration analytics 
. Viar, W.L. L. (Waterland, Viar & Associates, Inc., 
Wilmi DE). Energy Techno: (Washington, D.C.); 
13: 762-776(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion (ET ‘8 F 08; Wasting, DX. USA (17 Mar 19 
"hoon industries that require pe 
diuiianse seeest ems ear adaiey ids acheee ede aa 
increases favorably as the differential increases between the thermal 
states of steam production and steam use. The application of effi- 
cient steam turbines maximizes the conversion of available heat to 
the desirable shaft power. Where gas turbine exhaust its net shaft 
power will also offset purchased power. The analytics of steam/gas 
turbine combined-cycles can best be performed by the use of repre- 
sentative thermodynamic models of the complex systems. The 
paper will describe methods and techniques of using microcomput- 
ers to evaluate the thermodynamic feasibility and economic merit 
of combined-cycle plants. 7 figures. 


Case study packaged 
building. Curley, J.R. 


rgy Technology (Washington, D.C.); 13: 777-789(Mar 
1986). (CONF-860303— 
From 13. annual energy technology conference and exposi- 
tion (ET '86); wee. a USA (17 Mar 1986). 
Typical c foul packaged 


units are discussed. The basic strategy used was to install the units 
for a demonstration period of 18 months, and at the end of the 
demonstration period, allow the client to purchase the unit if they 
80 desired. The background information necessary to proceed with 
project development and implementation is identified, and the data 
collection forms used are displayed. Cost comparisons between co- 
generation and normal utilities service are made. 6 figures. 


Ste ee hk ean Tae 
ecnno 
eta ome ar 1986), (CONE. 860303—) 


From 13. annual energy technology 

tion 7 USA (17 Mar 1 

a A a mg Fes we nas the role of 
power sales agreements. The agreement will vary with the type of 
project, i.e., cogeneration or stand alone renewable projects. Signif- 
icant revenues from sale of power to utility needed to match utility 
offers and project requirements. Payment provisions (Factors con- 
sidered include components of avoided cost, energy, and capacity) 
the PURPA framework. Contract terms are identified, and factors 
which allow the successful negotiation of a financable contract are 


conference and exposi- 


—- at pubtie tncitition” Danbarl © (Copan Boon 


ieee Fe, Sr om 


sai Titi seialanctmesilindihin 
‘86); Washington, USA (17 Mar 1 


units can be outfitted with an absorption cycle chiller to provide 
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summer air conditioning. Through proper sizing, selection of com- 
patible components and integration with existing building systems, 
initial costs should be reasonable. Legislative removal of barriers to 
multiyear contracts and acceptance of other than low bids will in- 
crease private sector funding to these projects. 5 tables. 


43190 New technologies for the use of alternative fuels in 
European district heating systems. Kainlauri, E.O. of 
Architecture, Iowa State Univ., — TA). IRAE 
(American Society of Heating, Re ing and Air-Condi- 
tioning ov eee Transactions; 91: No. 2B. 1599-1612(1985). 
(CONF-850606—). 

Henn Aisitsicen Soclnty.of Wanting, Ratiiguistiog end Ale- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 


(23 Jun 1985). 

In district heating systems with cogeneration are 
used extensively. In the United States, old district heating systems, 
using primarily steam for heat transfer, are losing in the competi- 
tion to cheaper fuels. However, in both Europe and the United 
States, a shift has taken place in recent years to reduce the use of 
fossil fuels and start using renewable sources such as wood paste, 
peat, municipal solid waste, agricultural biomass, geothermal 
energy and energy extraction from waste water, solar assistance 
and thermal storage, low peak hydroelectric power, and cooling 
water from nuclear plants. In the United States, renewed interest 
has arisen in district heating and cooling, including the use of hot 
water systems and research in the use of renewable sources of 
energy. Cogeneration for district heating and cooling is by itself a 
form of energy conservation as the fuel efficiency of a power plant 
is raised from a level of often less than 30% to 80% or more. Com- 
bined with retrofitting buildings with superinsulation on a commu- 
nity-wide basis, and with new technologies and efficiencies gained 
with the use of low temperature, low pressure hot water, and 
chilled water from seasonal storage systems, district heating pro- 
vides a reliable and economical energy source for modern cities. 
Multifuel equipment offers a choice of energy production strategies 
and increases fuel efficiency in community-wide systems. 


2910 Conservation 


REFER ALSO TO CITATION(S) 3804, 4470, 4471, 4472, 4519, 4520, 4529, 
4530, 4531, 4532, 4533, 4534, 4535, 4536, 4537, 4538, 4539, 4540, 4541, 4542, 
4543, 4544, 4545, 4600, 4603, 4604 


43191 Pa ag he n= 27-30) Current energy as- 

of Ener f Ene ae Ae Atlan Ge. File Number 
ciation ta, le 
T0138 


From 6. world energy engineering congress; Atlanta, GA, 


USA @oN Nov 1983). 
This company’s Corporate Energy Advisory Group func- 


43192 (CONF-831115—, pp 33-39) Cogeneration - 
and cost 


energy conservation c savings 
(Central State Univ., Wilberforce, OH). 
Ener Engineers, Atlanta, 
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pointed out. Potential energy savings and potential of cogeneration 
in future will also be mentioned. 


43193 (CONF-840856—Vol-1, 21-30) Promoting 
<uicae wellian © content enaieats dl clontidias diate 
nois. McDermott, P. (Visuals Northwest, Portland, OR). 
1984. NTIS, PC A1l4/MF A0Ol1. File Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

This study is a content analysis of paid advertising messages 
intended to sell energy audits to the general public. The purpose of 
this study is to evaluate the quality of advertising messages by com- 

standards. 


paring them to accepted advertising copy writing 

Flesch’s test for readability and human interest are also applied to 
the advertising messages. The data suggests that many of the mes- 
sages are too complicated to be understood by the average person. 
Recommendations for future campaigns are made. 20 references. 


(CONF-840856—Vol-1, pp 31-45) Marketing re- 
search and energy-conservation programs. Heavisides, TK. 
ois Dept. of Energy and Natural Resources, S 


(lin pring- 
field). 1984. NTIS, PC Al4/MF AOl. File Number . 


DE86011087. 

From National conference on energy conservation program 
_ as fae IL, USA ark Aug 1984). 

in the evaluation of government 

and iy sponsored suaeeuaeeie programs is a recent and 
well received development. While this practice has many benefits 
and is not being criticized here, there is no reason why its use 
should be limited to program evaluation. Marketing research has 
much to contribute to the initial design of these programs. Because 
it is concerned with acquiring and analyzing information related to 
both the identification and solution of market problems. The paper 
presents (1) review of the literature on consumer energy research, 
(2) informal interviews on what level of marketing research goes 
into developing utilities and state energy-conservation programs. 
The general conclusion of the paper is that evaluation of conserva- 
tion programs also should be involved in the initial design of pro- 
grams. 71 references. 


43195 (CONF-840856—Vol-1, pp 49-65) Energy conser- 
vation research, Gautier, C.D. (Potomac Electric Power 
Co., Washington, DC). 1984. NTIS, PC A14/MF A011. File 
Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 faite 1984). 

Beginning in 1978, PEPCO offered both an on-site profes- 
sional audit and a customer completed do-it-yourself audit. The 
company has promoted these programs through direct mail, bill in- 
serts and TV and radio advertisements. PEPCO is the only utility 
in its District of Columbia service area to offer such services. 
PEPCO’s Professional Audit is promoted by the Company as the 
Waste Watchers Energy Audit Program. The audit service includes 
an in-house inspection performed by a professional PEPCO em- 
ployee or a certified audit contractors. PEPCO’s audit report pro- 
vides a first year range of savings which could be realized by in- 
stalling each measure, the cost range of installing each measure and 
the yearly maintenance costs, if any. The audits are available to all 
residential customers who live in one to four family dwellings. The 
PEPCO Do-It-Yourself Audit Program (DIY) is available to resi- 
dential customers who reside in one to four family dwellings via an 
audit questionnaire. Once processed, the customer receives the fol- 
lowing: (1) a personalized report containing recommended conser- 
vation improvements, estimated energy savings and estimated instal- 
ee ee Se eee eee 
be used to assist customers in making the recommended energy 
conservation improvements; and (c) a package of draft sealers 
which help to cut down on drafts and save energy by plugging 
leaks in electrical outlets. 9 tables. 


43196 (CONF-840856—Vol-1, pp 66-72) Generalization 
of —- of energy conservation programs, Goitein, B.; 
Weinstein, B ” (Bradley. Univ., Peoria, IL). 1984. NTIS, PC 
A14/MF AOI. File Number DE86011087. 

From National conference on 


conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 
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No unique, region related, differences in audit impact upon 
post conservation behavior were found after controlling for pre-ex- 
isting differences in the two regional samples. None emerged in a 
wide range of sensitivity analyses, demonstrating remarkable con- 
sistency of results. It is not that the audit was unrelated to subse- 
quent conservation behavior: the audit was found to have had sig- 
nificant and unique positive effects upon the likelihood of engaging 
in 10 of the 24 post-audit period conservation actions. Thus, the 
audit's unique impact was found to be generalizable across the re- 


generalization 

cific action impacts of the audit would be more likely - for exam- 
ple, concerns would tend to focus more on heating issues in Minne- 
sota than in Texas. 6 references. 


43197 (CONF-840856—Vol-1, PP. 73-89) ——_ of the 
conservation effects of RCS audits. +4: (Wisconsin 
Electric Power Co., Milwaukee). 1984. S, PC Al4/MF 
A01. File Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Two types of analyses were developed to test the hypothesis 
(RCS) program use less energy than non-audited customers. Based 
on the results of these analyses, the hypothesis can be accepted for 
some of the cases tested. In particular, electric space heating cus- 
tomers who have had audits may use less energy than electric space 
heating customers who have not had audits. Audited electric water 
heating customers may also use less energy than non-audited elec- 
tric water heating customers, but the difference is not as significant. 
No conclusions may be drawn on the effects of audits on air condi- 
tioning; indeed there is a suggestion that audited customers with 
central air conditioning may use their air conditioning more than 
comparable non-audited customers. 6 tables. 


43198 (CONF-840856—Vol-1, pp 83-90) Measuring 
energy conservation program impacts under conditions of non- 
random assignment. Goitein, B. (Bradley Univ., Peoria, IL). 
1984. NTIS, PC Al4/MF AO1. File Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Only rarely does the evaluator of an energy conservation 
program find that people have been assigned at random to program 
and control group conditions. Instead, a variety of non-random as- 
signment processes take place. The key problem created by non- 
random assignment is that differences between the program and 
control groups exist before the program even begins. Under these 


difference, or some adjusted version of the difference, in the de- 
pendent variable. In other words, one looks at the degree of change 
(or adjusted change) in the program group relative to change (or 
adjusted change) in the control group. Nonrandom assignment cre- 
ates serious difficulties for the evaluation researcher. If the authors 
understand the type of non-rando assignment process, however, 
analytic strategies may be selected which can help cope with these 
difficulties. These analytic strategies, particularly under conditions 
of self-selection, require a rigorous to measurement. 
These analytic strategies are no quick fix. In particular, issues of re- 
liability of measures and of correlated error should be confronted 
directly in order to obtain accurate assessments of program impacts 
under conditions of nonrandom assignment. 13 references. 


43199 B priesine wee ete. pp 91- — Addressing 
problems of measurement and attribution in evaluating con- 
programs. Fowler, H. (Sacramento Munici Util. 
ity CA). 1984. NTIS, PC Al4/MF AOl. File 
Number DE8601 1087. 
From National conference on energy conservation program 
IL, USA (27 Aug 1984). 
wee op | 
ministration of questionnaries produces by far the most reliable and 
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consistent results. Further, most people participate in the RCS Pro- 
gram to save money and to save energy. To control for intervening 
variables that confuse the measurement and attribution of savings 
due to the RCS Program, the author designed a control population 
and insured their comparability by collecting demographic and 
other relevant information on the control and target populations. 
This allowed the authors to compare the adoption of practices and 
installation of measures between the control and target population 
so that he could differentiate the effects of the program from simi- 
lar effects not attributable to the program. A control group also 
served to measure savings due to the program and not confuse 
them with savings resulting from other factors. All of these meas- 
ures allowed the author to more accurately estimate program ef- 
fects independent of extraneous variables and so improve the qual- 
ity and reliability of the data needed to evaluate and compare pro- 
gram performances. 4 tables. 


43200 (CONF-840856—Vol-1, pp 101-117) Evaluating 
the effectiveness of selected residential energy conservation 
strategies on black, elderly, and poor minority population 
groups. Teotia, A.; Levine, E.; South, D.; Anderson, J.; 
Conley, L. (Argonne National Lab., IL). 1984. NTIS, PC 
A14/MF AO1. File Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The effect of high energy costs has been uneven for different 
population groups. For 1979, households of black, elderly, and poor 
persons were estimated to spend 8.9%, 8.6%, and 14.3% of their 
income on residential energy, respectively, compared to 6.2% for 
the average US household. This gap was highest in the northeast- 
ern US. This paper analyzes the potential effect of selected energy 
conservation strategies on energy consumption and expenditures in 
minority households. Four strategies that improve the thermal in- 
tegrity of a structure were selected. The preli effects were 
measured for the targeted categories of black, elderly, and poor 
households in terms of (1) the number of households affected, (2) 
energy savings in Btu, and (3) expenditure savings as a percentage 
of the household’s primary heating fuel bill. The evaluation indi- 
cates that the savings potential can be significant in many instances. 
For example, adding attic insulation where none was present in 
single-family homes with black, elderly, and poor households could 
lower space heating fuel bills by 30 to 50%. Savings vary greatly 
by region and fuel type, and impacts of the other three strategies 
were somewhat lower. 10 references, 2 figures, 9 tables. 


43201 (CONF-840856—Vol-1, pp 121-130) Participant 
retention in the ay ence conservation program. Lonergan, 
J.A. (Kansas Co - Commission, Topeka). 1984. NTIS, PC 
A14/MF A01. File Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The Institutional Conservation Program (ICP) provides 
schools and hospitals, upon completing two preliminary reports and 
implementing recommended low-cost/no-cost energy-conservation 
measures, with matching grants for (1) an engineering analysis of 
the institution’s building(s), and (2) the installation of recommended 
energy-conservation measures. The Kansas Corporation Commis- 
sion (KCC) was given administrative control of ICP in Kansas 
when the Kansas Energy Office was abolished in 1983. Concerns 
developed regarding the myriad of steps required to participate in 
ICP. The KCC felt the program's administrate and reporting re- 
quirements worked to the detriment of the state’s unified school 
districts. Of the 303 Kansas USD's, 196 have participated in ICP. 
However, only 70 have entered the grant funding phase of the pro- 
gram. Of the remaining 126 ICP participants, 99 withdrew once 
they were eligible for grants. Historical data indicates most ICP 
grants have gone to the more heavily populated areas of the state 
with larger school systems. Also, as funding levels decrease, state 
colleges continue to receive funds at the expense of K-12 schools. 
A survey was conducted to determine why the 99 institutions have 
withdrawn and identify policy options available to the KCC to im- 
prove retention in ICP. At the time this paper was submitted, 30 
responses had been received (70% level of confidence, 10% preci- 
sion). 1 figure, 1 table. 
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43202 (CONF-840856—Vol-1, 
and industrial customer energy it test program: 
evaluation. Grover, D.B. (Northern States Power Co., Min- 
neapolis, MN). 1984. NTIS, PC A14/MF A01. File Number 
DE8601 1087. 

From National conference on energy conservation program 
a —_ IL, bre (27 Aug | ak 

uation of Phase I of Northern States Power 

Gioia alae and Sadentzial | customer energy audit test 
program examined audit results, customer attitudes and plans, and 
the effectiveness of a standardized computer-assisted audit service 
from a utility’s perspective. The evaluation also provides an indica- 
tion of the usefulness of audit data for other conservation program 
planning. 2 references, 2 tables. 


131-140) ey ge 
Phase I 


43203 (CONF-840856—Vol-1, sales dik aaa 141- > Sa Conse- 
quences of participant satisfaction 

programs. Goitein, B.; Weinstein, B. (Bradley " Univ., ae ae 
IL). 1984. NTIS, "PC Al4/MF AOl. File Number 
DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Porter, Lawler, and Hackman (1975) propose that a mediat- 
ed causal relationship exists between job performance and job satis- 
faction: better performance leads to greater rewards, and the great- 
er rewards induce greater satisfaction. They propose, therefore a 
causal direction reversed from the common sense expectation that 
satisfaction causes performance. In the context of energy conserva- 
tion programs, they may apply this logic to expect that a program 
induces energy conservation behavior, which produces rewards 
(e.g. lower utility bills) and these rewards in turn induce satisfaction 
with the energy conservation program. The data analyzed in this 
paper pertain to the home energy audit program in the state of Illi- 
nois. These data allow answers to the question of whether a rela- 
tionship exists between satisfaction and both specific and general 
conservation behavior. The data, furthermore, permit statistical 
control of background variables could have produced a spurious 
(i.e., non-causal) correlation between satisfaction and energy con- 
servation behavior. Unfortunately, these data do not permit unam- 
biguous specification of the causal direction of any non-spurious 
correlations, although certain results indicative of causal direction 
are presented. 6 references. 


43204 (CONF-840856—Vol-1, pp 148-156) Value of a 
self help approach for local conservation programs. Ettinger, 
G.A.; Birr, D.M. (City of Evanston, IL). 1984. NTIS, PC 
A14/MF A01. File Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Greater Energy Efficiency for Evanston (GEEE) is an 
energy conservation program operated by the City of Evanston, Il- 
linois for the benefit of its residents. Although the program is avail- 
able to all Evanston residents, GEEE makes special efforts to pri- 
marily serve persons of low and moderate income. GEEE includes 
a series of at least 40 energy conservation workshops designed to 
demonstrate the installation of 608 conservation products. Low- 
income Evanston residents who attend a workshop and who make 
application, receive $150 worth of these products free of charge. 
Those receiving the free materials are expected to install them, 
using the knowledge gained in the workshop, and a post-installation 
inspection is made to be sure that the materials have been properly 
installed. The self-help rationale behind the program and its effec- 
tiveness in promoting low cost weatherization is evaluated. GEEE 
is compared to other City-funded energy conservation programs. 
The low cost and simplicity of program evaluation structure is de- 
scribed, particularly in the context of scarce funding and a desire to 
maximize service to clients. An analysis of the factors needed to 
promote a successful diffusion of innovation in energy behavior 
such as participant control, learning by doing, and the role of par- 
ticipants social affiliation needs are discussed. 


43205 (CONF-840856—Vol-1, sae ee zs a 


and energy conservation (Div. of 
urces, Concord, od, NED. 1984. 1 NTIS. PC Al4/ 
MF AOl1. ou Number DE8601 1087. 
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From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The State o! New Hemaehire tan : ly receives approximate- 
ly $3.5 million in federal funding for the New Hampshire Weather- 
ization Assistance Program. In 1983 the Division of Human Re- 
sources began to collect data to perform an analysis of fuel con- 
sumption among weatherization clients. The goal of this study was 
to begin to quantify both immediate savings and long-term benefits 
of the program. Households receiving weatherization services 
during 1982 were surveyed for annual fuel use during the winters 
of 1982-82 and 1982-83. The sample was representative of the client 
population at large in terms of housing types, tenant/owner propor- 
tions, and also in geographic distribution throughout the state. The 
Division also performed a separate analysis of the NH Heating 
Source Repair Program, utilizing criteria similar to those used for 
the overall WAP analysis. For the analysis, fuel consumption totals 
for all fuel types were converted to heating units (100,000 BTU = 
one heating unit) and a climatic adjustment factor was applied, 
based on the difference in degree day totals between the two years 
surveyed. Each state Subgrantee was analyzed separately, and the 
totals were then combined to achieve state-wide averages. 12 refer- 
ences, 6 figures, 7 tables. 


43206 (CONF-840856—Vol-1, pp 169-180) Fuel savings 
achieved by the Weatherization Assistance : a 4 
methodology and its 


fuel savings evaluation 
programs operated in two Massachusetts communities. Nadel 
S.M. (Massachusetts Audubon Society, Lincoln). 1984. 
NTIS, PC A14/MF A01. File Number DE8601 1087. 
From National conference on energy conservation program 

eval IL, . 27 Aug 1984 

oe antiemte ik hon Seelety, Ellin with the Mas- 
sitaieae eine e Ofce. ot Communities and Development 
(EOCD) and two local program operators, conducted a study to 
estimate the fuel savings achieved by the Weatherization Assistance 
Program (the DOE low income weatherization program) in Massa- 
chusetts using a new methodology that used simple instrumentation 
to help estimate fuel savings, while keeping costs and complexities 
low. The methodology and the study results are described. 7 refer- 
ences, 2 figures, 1 table. 


43207 —, 840856—Vol-2, pp 29-37) Intent and 
action: theories of energy conservation. Heilman, J.; Sumners, 
J. (Auburn Univ, “AL) 1984. NTIS, PC ‘A07/MF A01. File 
Number DE8601 108". 

From National conference on energy conservation program 
ieee 3 Chicago, IL, USA (27 Aug 1984), 

This paper examines current energy conservation literature 
in an attempt to identify the theories implicit in research in the field 
to date. A model is presented that attempts to describe the relation- 
ships among several generally accepted factors that shape energy- 
consumption actions. The model is composed of three basic areas: 
the social and material context of energy consumption, the informa- 
tional and valuative components of individual choice, and the con- 
sumption choices themselves. Next, a general overview of theories 
shaping conservation research is presented and the theories are lo- 
cated within the model. Finally, an argument is presented for in- 
creased policy and research emphasis on normative components of 
individual energy consumption choices in which two possible nor- 
mative components - public-mindedness and the conservation ethic 
- are identified and discussed. 17 references, 1 figure. 


43208 (CONF-840856—Vol-2, pp 41) Approach for eval- 
conservation 


uating utility-financed energy programs: the eco- 
nomic welfare model. Costello, K.W.; Galen, P.S. (Illinois 
Commerce Commission, Springfield). 1984. ‘NTIS, PC A07/ 
MF A0O1. File Number D 601 1088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA — Aug 1984). 

This paper illustrates ho w the economic welfare model is ap- 
plicable for measuring the economic efficiency effects of utility-fi- 
manced energy conservation The economic welfare 


sumer and producer surplus. The authors advocate the operation of 
the proposed cost/benefit model as a screening tool to eliminate 
from more detailed review those programs (or groups of programs) 


29 ENERGY PLANNING AND POLICY 
2910 Conservation 


for which the expected net benefit is clearly less than zero. The 
paper provides estimates of net benefit for four illustrative pilot 
programs derived from differently specified cost/benefit models. 
These models represent those which have been proposed by several 
of the parties in pending dockets in Illinois. A comparison of the 
numerical results illustrates the sensitivity of net benefit to assump- 
tions made on how the snap-back effect should be treated in the 
theoretical cost/benefit model. The main conclusion of considerable 
importance emerging from the numerical results is that the selection 
of a cost/benefit model is a crucial element in evaluating conserva- 
tion programs. The paper also briefly addresses some of the major 
unresolved issues in utility-financed conservation programs. 


43209 (CONF-840856—Vol-2, pp 42) Utility energy con- 
servation evaluation strategy ; One, A.J.; McQuown, J.; 
Park, S.; Skelton, L.W. SW dstitate of Techno Assess- 
ment, Inc., ae id). 1984. NTIS, PC A07 A01. File 
Number DE8601 1088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The authors of this proposal developed a detailed evaluation 
program for the conservation programs of a major public utility in 
Illinois as part of a response to the Conservation Program mandate 
of the Illinois Commerce Commission (ICC Docket No. 83-0043). 
This paper discusses some of the methodological techniques em- 
ployed and the use of the results of the evaluation. The paper ad- 
dresses several of the topics appropriate to the Conference and 
stresses the cost/benefit considerations as well as the concept of the 
quality effect of conservation. A multidimensional research strategy 
was developed that involves the collection of energy use data and 
background control data (climate, weather/demography/historic 
case patterns) as well as attitudinal and behavioral data of program 
participants and non-participant control groups. The evaluation 
strategy is primarily grounded in the concepts of cost/benefit 
theory. While focused on the evaluation of the individual projects 
that comprise the overall conservation program, the strategy is de- 
signed to also take into account cross-project influences. In addi- 
tion, the strategy examines data on the effectiveness of similar pro- 
grams implemented in other states and areas. Questions of short- 
term vs long-term project effects are also examined. The paper in- 
cludes a discussion of a model of costs and benefits for utilities, par- 
ticipants, non-participants, and intermediaries. Behavioral and attitu- 
dinal indices are input variables for the cost/benefit analysis. 


43210 (CONF-840856—Vol-2, pp 43-56) Probabilistic 
approach to evaluating energy conservation program or eval- 
cullen wilhies Suantuiiisiedn, Lidiseeemn, i Eiead Marshall, 3.E. 
(Illinois Dept. of Energy and Natural Resources, Spring- 
field). 1984. NTIS, PC A07/MF AOl. File Number 
DE86011088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The purpose of this project was to develop an explicit 
method to address the issue of uncertainty of input variables in 
energy conservation program evaluation. For 18 months the au- 
thors were involved in the Illinois Commerce Commission’s conser- 
vation hearings. The result of their work is a procedure they have 
called probabilistic sensitivity analysis. In their more strident mo- 
ments, they refer to it as evaluation without measurement. Based on 
their analysis of energy conservation programs, that - given the spe- 
cific evaluation methodology they used - energy conservation pro- 
grams fall into three general categories. Either they are clearly 
cost-beneficial, in which case precise measurement is unnecessary; 
or they are clearly not cost-beneficial, in which case, too, precise 
measurement is not necessary. Only when programs are marginal, 
ie., their benefit-cost ratio is close to 1.0, with a high probability of 
being less than 1.0, does precise measurement really matter. Even 
then, it will usually not be necessary to measure precisely all the 
input variables - only those that appear to have a significant effect 
on the benefit-cost ratio. A more appropriate nickname for probabi- 
listic sensitivity analysis, therefore, would be evaluation with very 
little measurement. 
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43211 (CONF- WL pp 75-84) Monitoring 
service using a c data base. Jeppesen, J.C.; Stan- 
ton, T.S. (Mic! Energy Administration, Lansing). 1984. 
NTIS, PC A07 A01. File Number DE8601 1088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Michigan's Energy Information Clearinghouse has, over six 
years, established and continuously modified a monitoring and eval- 
uation program that has guided the growth and improvement of its 
services. Four key concepts are addressed in this paper. First, steps 
in the development of the computerized data base, which support 
assessment of service processes and outcomes, are outlined with ref- 
erence to management objectives. Second, examples of the interac- 
tion between evaluation methods and staff roles suggest one solu- 
tion to the problem of balancing evaluation and service require- 
ments. Third, major uses of monitoring and evaluation findings are 
presented. And fourth, the ways in which findings have benefitted 
office operations, such as the timeliness of results and ease of pro- 
gram improvements, are illustrated. 5 references, 1 figure, 1 table. 


(CONF- eee 
new energy conservation program in Rabinovitch, A. 
(Bureau of Management Consulting, Ottawa, Ontario). 1984. 
NTIS, PC A07/MF AO1. File Number DE86011088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

This paper consists of two parts. First, the program evalua- 
tion approach within the Government of Canada is discussed. It is 
viewed as an integral part of the management and decision-making 
processes. Existing programs require an evaluation assessment study 
(comprising a program profile and identification of evaluation 
issues, approaches, and options), followed by a program evaluation 
study of the approved options. New programs require evaluation 
framework studies be developed during design and implementation 
to comprise a program profile and an investigation of information 
requirements (covering issues, indicators, and methods of data col- 
lection and analysis). This is intended to improve the design of a 
new program and to facilitate its eventual evaluation. The second 
part presents a case study of how the evaluation framework is 
being developed for the energy conservation component of the EN- 
ERDEMO-Canada program. ENERDEMO is intended to co-fund 
the demonstration of new energy conservation technologies or new 
applications of existing technologies and their transfer to the mar- 
ketplace. Its objective is to accelerate the adoption and commer- 
cialization of these technologies and to create business employment 
and opportunities. To date, the program profile and the issues have 
been developed for ENERDEMO. Nonetheless, benefits are al- 
ready accruing to ENERDEMO management from this work. 1 
figure, 1 table. 


-94) Evaluation of a 


43213 (CONF-840856—Vol-2, pp 95-97) Concept forma- 
tion as evaluation data in i-anmemeciiniiiee, Gn. 1k. L.S.; Hale, 
L.A. (Univ. of Missouri, Columbia). 1984. NTIS, PC A07/ 
MF A01. File Number DE8601 1088. 


From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). : 

The program evaluated was conducted in four rural towns. 
Eight, sixteen-hour workshops were presented by interdisciplinary 
state and field cooperative extension faculty. The content, the dy- 
namics of heat flow - R-values of structural materials, energy 
audits, calculating heat loss and payback periods - was presented to 
voluntary participants who were, for the most part, residents of the 
town hosting a workshop. Participants were organized into small 
discussion/work groups of three to eight persons each; the variabil- 
ity in group size related to differences in the total number of par- 
ticipants in any one workshop. The attendees of the 8 
comprise the 152-person study group. Assessment of the impact of 
this educational experience upon the study group consists of pre- 
and post-workshop measures of information, knowledge and atti- 
tudes relevant to energy conservation. Report of any actual conser- 
vation behaviors and retrofitting accomplished prior to workshop 
attendance also was secured from respondents in oes before meas- 
ure. Measurement was accomplished with instruments constructed 
specifically for this study. 
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43214 Communications on energy. Review of the US Res- 
idential Conservation Service. E. (Oak Ridge National 
ta. TN, USA). Energy Policy; 14: No. 2, 164-166(Apr 
1 


The 1978 National Energy Conservation Policy Act estab- 
lished the federal Residential Conservation Service (RCS). The 
programme is operated by electric and gas utilities, which are re- 
quired to offer their residential customers low-cost, on-site home 
energy audits. These inspections are intended to identify cost-effec- 
tive ways to cut space heating, air conditioning and water heating 
energy use. But the RCS has been controversial since its inception. 
Most consumer and environmental groups, many state governments 
and some utilities think the programme saves energy and serves im- 
portant social purposes. Yet many utilities and the present federal 
administration think the programme is expensive and ineffective. 
Several congressional hearings have been held during the past few 
years to decide whether the programme should be continued, modi- 
fied or terminated. An edited version of one such testament is pre- 
sented. 


43215 Life extension of the Boston Edison generation 
system: the integrated oo Flaherty, P.A.; Zimbone, 
R.A. (Boston Edison » MA). Energy Technology (Wash- 
ington, D.C.); 13: 2 1i(Mag 1986). (CONF-860303—9, 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

In 1982 the Boston Edison Company developed a unique 
energy program called IMPACT 2000 - Initiatives for Managing 
Production and Consumption Trends to the Year 2000. As part of 
the IMPACT 2000 program, BECo looked towards life extension 
of generating units as a means of providing more reliable and less 
expensive electricity in the future. There are three factors which 
must be addressed when examining the potential for life extension 
of a generating unit: generation/planning considerations, economic 
considerations, and useful life considerations. Each one of these 
three factors is examined in detail. There are other variables exter- 
nal to the life extension process which influence as well as impact 
on a decision to life extend a unit. Among these external variables 
are: uncertainty of load and fuel cost forecasts, fuel availability, en- 
vironmental regulations, regulatory constraints, and internal utility 
cash flow. 4 figures. 


2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 4388, 4530, 4620, 4621, 4622 


43216 ee Industrial wood/coai co- 
utilization in Northeast: assessment and case 


Studion. Fiaal report, Whi A.L. (Boston ee Eee uP 
Inc.. MA (USA)). Sep 1985. Contract FG05-830R2138 
4lp. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86013105. 

This report examines the opportunities and constraints for 
wood/coal co-utilization in industrial boilers in the Coalition of 
Northeast Governors (CONEG) region. Coal is the leading solid 
fuel in much of the CONEG region, but its share of the industrial 
energy market has not increased as quickly as expected due to con- 
cerns about sulfur emissions. Congressional, EPA and state initia- 
tives to curb sulfur dioxide emissions may create a major impetus 
for blending wood fuels in coal-fired plants in lieu of installing 
costly desulfurization equipment. This analysis suggests that mixing 
wood feedstocks with coal may be a cost-effective alternative to 
complying with increasingly stringent state emissions standards. 
While wood fuels are not less expensive than coal in all subareas of 
the CONEG region, wood offers environmental advantages in addi- 
tion to reduced sulfur emissions. Per unit of heat output, it emits 
less nitrogen oxide, produces less bottom ash, and reduces opacity 
and particulate emissions when fired with coal. Additional costs of 
blending wood with coal include fuel handling, storage and grate 
retrofitting on existing boilers. For operators of wood-fired boilers, 
coal.supplements provide some insurance against price swings in 
wood residues markets as well as a more responsive fuel to meet 
peak thermal demands. State regulators are in a position to foster 
wood/coal blends by enacting emissions 
for the inherent environmental advantages of wood fuels. 
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43217 (PB—86-209707/XAB) Energy, environment, and 
electric power. (Council on Environmental Quality, Wash- 
ington, DC (USA)). Aug 1973. 66p. NTIS, PC A04/MF 


The report considers the elements underlying our growing 
demand for energy and the environmental implications of the com- 
plex energy systems for meeting the demand. It focuses on electric 
energy because of the particularly rapid growth in the sector. 
Chapter I discusses trends in the Nation’s demand for energy and 
the supply systems for meeting the demand. It also points out the 
environmental damages resulting from energy use - air and water 
pollution, land degradation, and creation of solid wastes. Chapter II 
focuses on electric power and the environmental impacts of the 
fossil-fueled and nuclear systems in use today. It discusses the costs 
and effectiveness of various controls for these systems and then 
considers emerging technologies that have the potential for reduc- 
ing some of these damages. Chapter III points out that improved 
efficiency of energy systems and energy conservation will reduce 
environmental damages and slow our use of energy resources. Fi- 
nally, Chapter IV shows how electric-energy-demand forecasts can 
be combined with data on the environmental impacts of each elec- 
tric energy system to yield an estimate of projected environmental 
consequences. 


— Supply curves of conserved energy: a tool for least- 
cost energy analysis. Meier, A.; Usibelli, A. (Lawrence 
Berkeley Lab., CA). Energy Technology (Washington, D.C.); 
13: 1264-1275(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion '86); Wi DC, USA 17 Mar 198 
“Tne apply curve of canada energy ., one method to 
assist utilities in developing a least-cost energy strategy. The supply 
curve approach provides a consistent accounting framework to 
permit comparison of conservation measures among themselves and 
with energy supply options. Procedures to develop a conservation 
supply curve are described, beginning with the fundamental invest- 
ment statistic, the cost of conserved energy. A supply curve of con- 
served energy for domestic water heating is presented as an exam- 
ple. Applications of supply curves are discussed, including their ad- 
vantages and limitations for utility planning. References to many of 
the studies and priorities for further refinement are presented. 18 
references, 2 figures, 2 tables. 


43219 Technologies and strategies for saving oe 
sector energy. Usibelli, A. (Lawrence Berkeley Lab., CA). 
Energy Techno (Washington, D.C.); 13: 1276-1287(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); W: DC, USA (17 Mar 1986). 

This paper ts the key findings of extensive study 
sponsored by two California utilities, that identifies significant com- 
mercial-sector opportunities for electric energy and peak load sav- 
ings. Selected energy conservation technologies were examined for 
major end-uses in commercial buildings including cooling, ventila- 
tion, refrigeration, electric motors, electric lighting, and daylight- 
ing. For each conservation technology or strategy the costs, appli- 
cability, energy and power savings potentials, lifetime, and other 
key were investigated with emphasis on real world 
installations, wherever possible. This work was one of the first at- 
tempts to analyze numerous commercial conservation technologies 
in a consistent and comparable framework. The major emphasis 
was on electricity conserving technologies for California climates, 
but many of the results also apply throughout the US. The most 
promising technologies in California commercial buildings include 
wider use of economizers, off-peak storage, variable-air-volume sys- 
tems, improved refrigeration, high-efficiency lighting and electric 
motors, and designs that incorporate daylighting. 10 references, 2 
tables. 


Integrated supply/demand decision support system. 
Farber, M.A.; a E.C. (Temple, Barker & Sloane, 
Inc., YY). Energy Technology (Washington, 
D.C); 13 : 1590-1603(Mar 1986). (CONF-860303—). 
tion USA (17 Mar 19 
Ch. ee aoe is so asin utility 


From 13. annual energy technology conference and exposi- 
euitdipdh deena team ct aa: em ieee 
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by Temple, Barker & Sloane, Inc., and M.S. Gerber & Associates 
for the Electric Power Research Institute. Three features distin- 
guish this framework from other planning models: The Decision 
System uses a generalized decision analysis approach. The Simula- 
tion System addresses the critical aspects of integrated demand- 
supply planning. The complete model runs on a micro-computer. 10 
figures, 1 tables. 


43221 PCB economic risk management. Niemeyer, E.V.; 
Cohan, D. (Electric Power Research Institute, Palo Alto, 
CA). Energy Technology (Washington, D.C.); 13: 1604- 
1609(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion = a ata ia DC. USA (17 Mar 1986). 

risk management decisions are a difficult 

challenge foe siting enmagaan te titan aden, womdtes 
developed two decision support tools that can help utility personnel 
manage the economic risks associated with PCB equipment. The 
PCB Economic Risk Management Model (ASK), and the Contami- 
nated Oil Economic Risk Management Model (COIL) are based on 
the methodology of decision analysis. ASK and COIL allow utility 
personnel to evaluate PCB equipment management options for a 
wide range of situations. Comprehensive analyses can be carried 
out quickly and efficiently, comparing different management op- 
tions in terms of direct costs and costs due to incidents. Uncertain- 
ties in incident occurrence, severity, and cost may be accounted for 
explicitly, and a wide variety of questions can be answered rapidly. 
2 references, 2 figures, 1 table. 


43222 Priority service: managing risk by unbundling elec- 
tric power service. Chao, H.P.; Oren, S.S.; Smith, S.A.; 
Wilson, R.B. (Electric Power Research Institute, Palo Alto, 
CA). Energy Technology (Washington, D.C); 13: 1610- 
1618(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion a 8 ‘86); Washington, DC, USA or ae 
The basic features of the Priority Service approach for un- 
bundling the cqusiiey convene of electric power service is de- 
scribed. This paper pointed out how this unbundling of service pro- 
vides an effective tool for managing the risks faced by electric utili- 
ties in the next decade. It is also interesting to compare the features 
of Priority Service to those that result from deregulation of supply 
in other industries. In the ion and communications indus- 
tries, a primary result of deregulation has been a substantial increase 
in product differentiation and the tailoring of products to specific 
customer needs. Thus Priority Service, as a means of product dif- 
ferentiation, offers an opportunity to capture some of the benefits of 
deregulation without the associated uncertainties and instabilities 
that are often introduced by deregulating markets. 2 figures, 5 
tables. 


and supply. 
Inc., Bir- 


Incentives, disincentives, 
Dahlberg, ss W. (Southern Chenin y Services, 
mingham, AL). Energy Technology a (Weaibingsen, D.C); 13: 
1632-1635(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion (ET ‘86); Washington, DC, USA (17 Mar 1986). 
that electricity 


Current projections are demand is and will 
continue to outstrip installation of new generating capacity by a 
factor of two. These growth curves indicate that reliability prob- 
lems could occur in the 1990's. Governmental over-regulation is 
held to be one of the causes of the relative decline in generation 
capacity construction, and a plea is made for a more constructive 
regulatory climate. 
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REFER ALSO TO CITATION(S) 3778, 3782, 3970, 4432, 4456, 4465, 5502 


43224 RCRA: a legal/regulatory perspective. Abeles, 
C.C. (Piper & Marbury, W: DC). Energy Technolo- 
gy (Washington, D.C): 13: 665-671(Mar 1986). (CONF- 

$60303—). 
From 13. annual energy technology conference and exposi- 


tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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Conservation and Recovery Act currently being considered. The 
issue of high volume wastes (created by burning fossil fuels - fly 
ash, bottom ash, and flue gas emission control waste) is discussed in 


ments, increased corrective action requirements for disposal facili- 
ties, restrictions on the burning of hazardous waste as fuel, regula- 
tion of used oil, new enforcement provisions, possible changes to 
subtitle D requirements for non-hazardous waste, and the under- 
ground storage tank program. 


43225 RCRA: a utility Harwood, J.E. 
(Duke Power Co., Charlotte, NC). Energy Techno nology 
( 00308) D. C); 13: 672-679(Mar 1986). (CO 
8 
From 13. annual energy technology conference and exposi- 

tion '86); W: DC, USA (17 Mar 19: 

en The mapact on eiities of Seeman aiainiieaaied in solid 
waste regulation is discussed. The discussion focuses on develop- 
ment under RCRA, specifically on those affecting high volume by- 
products and the low volume wastes co-burned or co-disposed with 
high volume byproducts. A brief discussion is presented on some 
recent developments in the regulation of used oil, which is one of 
the newest RCRA regulatory programs. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 3745, 3780, 3780, 3782, 3787, 3787 


43226 (DOE/EI/19716—T1) No. 2 home heating oil pro- 
gram, 1985-1986 heating season. Final report. (Massachusetts 
Executive Office of Energy Resources, Boston (USA)). Jul 
1986. Contract FC01-85E119716. 13p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86013589. 

The Massachusetts Executive Office of Energy Resources 
(EOER) participated in a joint data collection program with the 
DOE Energy Information Administration (EIA) to collect data on 
Massachusetts No. 2 home heating oil prices and inventories as well 
as to expand Massachusetts’ energy data monitoring system. This 
program also allows the EIA to comply with a congressional man- 
date to determine and report to Congress the level of primary in- 
ventories of No. 2 distillate. After an overview of factors influenc- 
ing prices and inventories, this report evaluates both Massachusetts 
retail and wholesale No. 2 heating oil changes in the 1985-1986 
heating season as well as inventories. (DLC) 


43227 (PB—86-203270/XAB) Impact of cogeneration on 
gas use in the industrial and sectors. Venka- 
teshwara, B.; Salama, S.Y. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA). Jan 1986. 156p. 
NTIS, PC A08/MF AOI. 

The primary objective of the report is to examine the impact 
of industrial-sector cogeneration on fuel use in the combined indus- 
trial and electric-utility sectors. To illustrate the range of uncertain- 
ty in cogeneration estimates, the impact is assessed under: a high 
scenario (i.e., assuming favorable conditions for cogeneration) and a 
low scenario (i.c., assuming less-favorable conditions for cogenera- 
tion). The major impacts examined for the industrial sector include: 
the level of electricity cogeneration, fuel use and fuel mix, and re- 
gional distributions of gas use. For the electric-utility sector, the 
level of electricity generation, fuel use, and fuel mix are some of 
the issues examined. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 4420, 4424, 4430, 4437, 4459, 4469, 4543, 
4544, 4595, 6773, 6817 


43228 (CONF-831115—, pp 47-50) Are power exchange 
services available to Brand, W.E. 1983. Asso- 
— - ‘eid Engineers, Atlanta, GA. File Number 


From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
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One of the most popular pieces of 1978 Public Utility Regu- 
latory Policies Act with industrial electric power users was Section 
210, 16 USC Section 824a--3. That provision was designed to en- 
courage the development of cogeneration by requiring utilities to 
deal with cogenerators - to interconnect with them and to buy and 
sell power over the interconnection. Implementation effects are dis- 
cussed. 


43229 (CONF-840856—Vol-2, pp 103-116) Customer 
and time-of-use rates: the effects 

of knowledge, and beliefs. a: R.M.; He- 

berlein, T.A. neg lein-Baumgartner Researc 

Madison, 1984. NTIS, PC A07/MF AO1. ile Number 

DE86011088. 


From National conference on energy conservation program 
——— Chicago, IL, USA (27 Aug 198), 

A telephone survey of a sample of participants from a two- 
year Time-of-Use Electric Rate experiment was conducted at the 
mid-point of the study. The survey assessed the effectiveness of a 
customer communications program designed to increase participant 
knowledge of the electric rate and change attitudes toward time-of- 
use rates and peak-period energy conservation. Participants ran- 
domly assigned to the high-level information group were more 
knowledgeable about some aspects of the structure of their electric 
rate when compared with a control group. The high-level informa- 
tion group also exhibited differences in beliefs about time-of-use 
rates, a more positive evaluation about their rate and a greater level 
of commitment to reducing peak period electricity usage. Subse- 
quent data collection and analysis will examine the effects of the 
communications program at the end of the two-year test period and 
will analyze consumption data from summer and winter months to 
assess the effectiveness of the communications program in changing 
participants knowledge and attitudes and reducing peak period con- 
sumption. 3 references, 1 figure, 7 tables. 


43230 pee 840856—Vol-2, pp 139-150) en gr 
the impact of utility residential conservation programs: two 
case studies. Braithwait S.D. (Electric Power Research In- 
stitute, Palo Alto, CA). 1984. NTIS, PC A07/MF A01. File 
Number DE8601 1088. 

From National conference on energy conservation program 
evaluation; Chicago, “ USA 27 Au 1984). 

A crucial step ¢ USA G7, Ag 1900 ot ay 
enbieudihen puaanins tate Medes Mania emee neat 
directly attributable to the programs. This paper describes the re- 
sults of a project designed to develop and test methods that utilities 
can use to estimate net program-induced energy savings ~— 
on electricity) from specific utility conservation programs. These 
methods focus on the energy-related actions households are likely 
to take, both in the presence and absence of utility conservation 
programs. Econometric models of consumer choice to participate in 
audit and incentive programs, take conservation actions, and con- 
sume electricity were estimated using two sets of utility-specific 
data - for Portland General Electric Company and General Public 
Utilities. The integrated set of models is then employed to demon- 
strate their use in resolving program evaluation issues such as sepa- 
rating naturally occurring and program-induced conservation, and 
self-selection bias. One set of findings indicates that the energy sav- 
ings directly attributable to a particular weatherization audit and in- 
centive loan program amounted to slightly less than half of the 
total energy savings. Additional benefits of the approach are a 
quantification of the factors that influence households choice of 
program participation and weatherization actions. 3 references, 5 
tables. 


Bonneville 


43231 (DOE/BP—678) 
Administration's 1986 variable industrial 

Final study. (USDOE Bonneville sage Administration, 
Portland, OR. Office of Power and Resources 


er ateanen 


ment). Jun 1986. 100p. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE86014106. 

In this study, BPA is proposing a Variable Industrial Power 
(VI-86) rate option for its aluminum smeiter loads. This rate would 
provide a predetermined contractual tie between the price of BPA’s 
power and the US market price of aluminum. ishing such a 
tie between input price (electricity) and output price (aluminum) 
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will enhance the ability of aluminum producers to operate over the 
entire business cycle. This should reduce the cyclicality of smelter 
operations. Increasing the price of power when aluminum prices 
are high is intended to compensate BPA for any decrease in BPA’. 
revenues when the lower rates occur. Various proposals for and 
discussions of a variable rate for BPA’s direct service industrial 
(DSI) customers have occurred throughout the region over the past 
year. This study is the result of analyses conducted and evidence 
received from the rate hearings conducted on the Variable Rate 
(VI-86). This study describes the Variable rate proposed by BPA 
and the analyses conducted in support of the rate. 


43232 (DOE/BP—679) 1986 final variable rate proposal. 
Documentation for the variable industrial power rate design 

- (USDOE Bonneville Power Administration, Port- 
land, “OR). Jun 1986. 332p. NTIS, PC A15/MF AOI; 1; 
GPO Dep. File Number D 186014105. 

Purpose of the documentation for the Variable Industrial 
Power Rate Design Study (Study) is to provide background date 
and working papers used in the development of Bonneville Power 
Administration's (BPA’s) Variable Industrial Power Rate (VI-86), 
and to explain the computer models used in the Study. The docu- 
mentation is divided into three main sections: Summary Tables, 
Load Analysis Documentation, and Documentation for the Reve- 
nue Analysis (REVEST, NFRAP). The Summary Tables include 
data for both loads and revenues. The Load Analysis Documenta- 
tion Section provides output relative to the Random Low, Histori- 
cal Cycle, RSI, and Chase aluminum price forecasts. The Revenue 
Analysis Section includes summary tables for the analysis, as well 
as the documentation for the Nonfirm Revenue Analysis Program 
(NFRAP). 


43233 (DOE/EIA—0397(86/1Q)) Electric Power Quar- 
terly, January-March 1986. (USDOE Energy Information 
Administration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 21 Jul 1986. 326p. NTIS, PC 
A15/MF A0Ol; 1 - GPO; GPO Dep. File Number 
DE86013891. 

The “Electric Power Quarterly (EPQ)” provides information 
on electric utilities at the plant level. The information concerns the 
following: cost, quantity, and quality of fossil fuel receipts; net gen- 
eration; fuel consumption; and fuel stocks. The "EPQ” contains 
monthly data and quarterly totals for the reporting quarter. In this 
report, data collected on Form EIA-759 regarding electric utilities’ 
net generation, fuel consumption, and fuel stocks are presented on a 
plant-by-plant basis. In addition, quantity, cost, and quality of fossil 
fuel receipts collected on the Federal Energy Regulatory Commis- 
sion (FERC) Form 423 are presented on a plant-by-plant basis. 


43234 (DOE/NBM—6013585) Electricity in economic 
growth. (National Research Council, Washi DC 
(USA). Committee on Electricity in Economic Growth). 
1986. 1 NTIS, PC A09/MF AOl; 1; GPO Dep. File 
Number 86013585. 

This report addresses two fundamental relationships between 
electricity use and the economy. One is how electricity use depends 
on various economic and technical factors, that is, the demand for 
electricity, to use the term of economics. The second is to what 
extent applications of electricity, as an especially high grade of 
energy, may facilitate technological advances and stimulate the 
economy through productivity gains. 


43235 (DOE/NBM—6013880) Exchange of current BPA 


construction delay. 
(USDOE Bonneville Power 


Administration, Portland, OR). 19 1985. 371p. NTIS 
MF AOl1; 2; GPO Dep. File Number DE86013880. 

This exchange is between BPA and Portland General Elec- 
tric Company, Puget Sound Power and Light Company, and the 
Washington Water Power Company. Pacific Power and Light 
Company (Pacific) is not initially a party to the exchange. Pacific 
may at any time prior to January 1, 1994 elect on at least 12 
months notice to enter the exchange provided that if BPA deter- 
mines to resume full plant construction Pacific must elect or forego 
the option within 6 months after construction is resumed. If the 


plant is terminated at a time when the option has not been exer- 
cised, the option may not thereafter be exercised. If Pacific elects 
to make the exchange effective and the plant is pane ree 
prior to the effective data of the exchange, the i 
become effective on the specified data, unless, prior to such data. 
Pacific notifies BPA that is rescinds such prior election. 


43236 (ORNL/CON—211) Analysis of the methodology 
used to price-induced into BPA’s 
planning process. Dinan, T.M. (Oak Ridge National Lab., 
TN (USA)). Jul 1986. Contract AC05-840R21400. 64p. 
NTIS, PC A04/MF A01; GPO Dep. File Number 
DE86014342. 

Bonneville Power Administration (BPA) is charged with the 
responsibility of planning how the electricity requirements of the 
BPA region may be met at a minimal cost. As part of this effort, 
electricity demand is forecast for the region over a twenty-year 
time horizon and the most efficient mix of resources that may be 
utilized to meet the forecasted electricity demand is determined by 
use of BPA’s Least Cost Mix Model (LCMM). BPA considers con- 
servation as a resource that may be utilized to meet future energy 
demand, and estimates supply curves for conservation which are 
sent to the LCMM. 


43237 (PB—86-215704/XAB) ps gto 40-kW ao ee 
support program. Annual report, 1985. Application guide for 
fuel cells in commercial buildings. (International Fuel Cells 
Corp., South Windsor, CT (USA)). Dec 1985. 110p. 
(FCR—7586A). NTIS, PC A06/MF A0O1. 

The report describes a methodology for identifying and 
characterizing prospective customers for on-site fuel-cell energy 
service. The methodology consists of a series of screening tech- 
niques and characterization data integrated into a simplified-analysis 
approach that will enable the economics and energy use in an appli- 
cation to be estimated either from the electric- and gas-billing data 
or from building floor area. The procedures and characterization 
data described here were based on the results of the analysis of 
building and fuel-cell test data collected by the participants in the 
GRI-sponsored 40-kW On-Site Fuel-Cell Program. 


43238 (SPR—69-01) Generation expansion scheduling. 
Final report. Arvanitidis, N.V.; Rosing, J.; Whitman, D. 
(Systan, Inc., Los Altos, CA (USA)). Apr 1969. 102p. 
NTIS, PC A06/MF A0Oli; 1; GPO Dep. File Number 
DE86006688. 

A program for determining the optimal expansion schedule 
for the generating facilities in the Pacific Northwest has been de- 
veloped. The resulting computer model, PLANNER, is a discrete 
forward dynamic programming which determines the 
size and time of nuclear plants to be installed for the ensuing fifteen 
years as well as the timing of the hydro peaking plants chosen from 
a predetermined sequence. The algorithm is very efficient and can 
easily handle five different sizes of nuclear plants. It considers the 
addition of base-hydro and peaking capacity to the system, the re- 
serve requirements for the peak loads, and the benefits resulting 
from efficiently operating the hydro part of the system. 


43239 Value of service concepts in ratemaking. Walters, 
W.C. (Pacific Gas and Electric Co., San Francisco, CA). 
Energy Technology (Washington, D.C); 13: 535-541(Mar 
1986). 6) (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion '86); USA (17 Mar 19 
a radiionally, dcttic wilt aan miditentiasd a hie 
seus af ena aa reliability determined by standard industry criteria 
such as loss of load probability and reserve margins. For such a 


agency. 
criteria lack one crucial element in an era of relatively high energy 
prices - a link to the customer's desire to choose not to pay for reli- 
ability. Many utilities offer discounted curtailable and interruptible 
rate options so that customers with lower requirements for reliable 
service can reduce their energy costs. However, while there are 
some rate options which link rates and service level, overall plan- 
ning criteria do not incorporate customer valuation for reliability 
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into the system expansion plan. PG and E began a Value of Service 
survey in 1983. The purpose of the research was to gather informa- 
tion on customer preferences. The survey research objectives, 
methodology, and results are described. How this information may 
be used in ratemaking is discussed. 1 figure, 2 tables. 


43240 Delivering energy efficiency through energy serv- 
ee teenieien. Nantes. M. ake Decay Anedem. 
Portland, OR). Energy Technology (Washington, D.C.); 13 
575-583(Mar 1986). (CONF-860303—). 

From 13. annual energy —s en ore 
tion Washington, 

eS eae a c elt lectins ot eciinnten co 
portunities into energy services are reviewed in light of the condi- 
tions which have dominated the market over the past year. With 
the utilities which have established energy service subsidiaries, five 
factors have been cited as paramount in consideration. First was the 
business option. Second, providing additional services to their cus- 
tomers while responding to competition offered by private business- 
es was a strong incentive. Third, several utilities felt they had the 
necessary expertise to effectively deliver energy services and that 
this type of activity would provide an opportunity for new chal- 
lenges to employees. Fourth, an energy service subsidiary could 
help a utility acquire additional resources or help shape load 
curves. Finally, in one instance, a state regulatory body had or- 
dered a utility to develop an energy management program as a 
service to their customers. The slow pace by which many utilities 
are entering the market is a reflection of their inability to be deci- 
sive and to move quickly in a difficult and competitive market. 
While not inating the energy services industry, utilities will 
play an important role and develop an increasing market share over 
the next several years. 4 references, 1 table. 


43241 Industrial marketing - a tailored approach. 
Breeden, K.R. (Arkansas Power & Light Co., Little Rock). 
Energy Techno. (Washington, D.C.); 13: 584-588(Mar 
1986). ee 
From 13. annual energy technology conference and exposi- 
tion '8 Droge gee eg 17 Mar 19 
a Fn Sg Power and Light is sin in the en of forming 
its overall program - merging eee on long-term objectives 
into a clearly understood corporate strategy that makes sense to its 
customers, employees, and stockholders. Together, they all hope to 
end the uneasiness over future rates, obtain energy savings based on 
individual needs, and promote Arkansas economic development 
goals through increased industrial production. The program is not a 
model for the balance of the industry; rather, it has been tailored to 
meet the unique requirements of AP & L and its service territory. 


43242 How a utility markets technology to 
Kaczor, E.M. (Niagara Mohawk Power Corp 
Technology (Washington, D.C.); 13: 623-625(Moe "Er 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion oF ‘86); Washington, DC, USA (17 Mar 1986). 

In response to economic contractions in its service area, Ni- 
agara Mohawk Power Company has instituted a technology trans- 
fer program for its industrial customers. The underlying motivation 
has been to maintain its industrial customers, as they provide a 
more substantial base to the economy than do service sector jobs. 
The program consists mainly of specialized seminars aimed at in- 
creasing industry's competitiveness by improving production effi- 
ciency. In addition, technical information is directly delivered to 


43243 Residential bill analysis: a PC application. 
Werner, G.C. (United Illuminating, New Haven, CT). 
Energy Tech (Washington, D.C.); 13: 1088-1095(Mar 
1986). (CONF-860303—-). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); W DC, USA (17 Mar 1986). 

The use of an IBM PC and 'S 1-2-3 to analyze residen- 
tial bills for customers of an electric utility company is described. 
The basic application of the technique was in dealing with high bill 
complaints. Three commercially available residential electric bill 
analysis computer programs were examined and each was rejected 
for different reasons. A bill analysis program was developed using 
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resources already on hand, the PC and the LOTUS software. The 
best features of each of the commercially available were incorporat- 
ed, giving the following abilities: processing form mail surveys, 
processing in a customer’s home, and processing while talking to a 
customer on the phone. Sample calculations are presented. 3 fig- 
ures, 3 tables. 


43244 Electric thermal storage in the warm room con- 
cept. Collie, P.E. (National Rural Electric Cooperative As- 
sociation, Washington, DC). Energy Technology (Washington, 
D.C.); 13: 1288-1292(Mar 1986). (CONF- -860303— 

From 13. annual energy technology conference and exposi- 
ee oe eee Seance 1986). 

thermal storage, or ETS space heating, is capable of 

edinmiin haste of heat using off-peak electricity when 
utility systems; demands are low for later release when demand is 
high. By utilizing thermal storage space heating, utilities can market 
off-peak energy, receive payment for energy KWH and improve 
system load factors without increasing the system peak demand. 
While thermal storage is a relatively new concept in the US, it has 
been used successfully in Europe since World War II. Currently, 
there are four manufacturers marketing ETS ceramic room units in 
the US. All are imported units that are similar in size, features, ap- 
pearance and application. Fostoria Industries produces the only 
American ceramic ETS room unit. 


43245 Residential load management Uhr, C.W. 
(UHR Corp., Alexandria, VA). Energy Technology ( Wash- 
ington, DO): 13: 1293-1301(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
Ee 1986). 

MAX load management system marketed by the UHR 
cuniaain is described. The system completely replaces conven- 
tional heating, cooling, and hot water equipment. It is designed to 
reduce significantly the home’s peak demand during the electric 
utility's system-wide peak load periods while at the same time main- 
tain the homeowner's comfort. The integration of microprocessor, 
thermal storage, and heat pump technologies allows for broad flexi- 
bility in terms of tailoring the system to a specific electric utility's 
needs. Twelve pilot systems installed in Northern Virginia outside 
of Washington, DC have been operational since early 1985. The 
test results to date have confirmed both the system's load manage- 
ment capability and its comfort improvement characteristics. The 
fundamental characteristics and hardware for the system are de- 
scribed. 9 figures. 


43246 Pacific Northwest power planning. Litchfield, 
J.W.; Swartz, P.J.; Mahar, D. (Northwest Power 
Council, Portland, OR). Energy Technology (Washington, 
D.C.); 13: 1438-1453(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion 7% '86); See DC, USA (17 Mar 1986). 

Northwest Power Plan is a positive response to 
the wade events in Northwest's electric energy future. The in- 
formation and direction in this plan are intended to ensure that the 
region has access to the lowest cost and most reliable resources 
when they are needed. The plan provides the means for an ongoing 
re-evaluation cf need. By calling for development of conservation 
when new resources are needed, the plan embodies its principle of 
choosing the most flexible resources first - the ones with the short- 
est lead time, smallest units and least cost. This approach allows the 
region to reduce the cost and likelihood of making expensive mis- 
takes. Achieving the least-cost energy future described in this plan 
will require new forms of cooperative effort in the Pacific North- 
west. Substantial benefits achievable —— a regional approach to 
developing the lowest cost resources first. Actions that would 
produce shared advantages if they are taken by all the organizations 
involved in making energy decisions are described. The plan's re- 
source mix and schedules, it planning strategy and the opportunities 
it identifies for cooperative regional development of resources, 
could potentially save the region’s economy billion of dollars that 
would not otherwise be available for investments, purchases and 
employment. They can reduce the development of resources that 
would damage the region’s environment. The Northwest's inexpen- 
sive electricity, due largely to an abundant hydropower base, has 
been a cornerstone of the region’s economy. The goal of this 
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Power Plan is to stretch that great resource and by using it more 
efficiently to ensure continuing inexpensive electricity in the future. 
9 figures, 2 tables. 


43247 Commercial development of new electric power 
technologies. Blair, P.D. (Office of Technolo; logy Assessment, 
ca cee DC). Energy Technology * ee m ington, D.C.); 
13: 1454-1468(Mar 1986). (CONF-86030 
From 13. annual energy technology 0 and exposi- 
tion '86); Washin; DC, USA (17 Mar 19 
er ge Binge ey Sanaa aeeibebianet 
new electric power generating and load management technologies. 
Drawing on recently completed work at the Office of Technology 
Assessment, it addresses the current and expected cost and perform- 
ance of these technologies, their potential contribution to US gener- 
ating capacity through the 1990's, problems of integration with the 
electric utility grid and the relative effectiveness of alternative 
public policy mechanisms for accelerating their rate of develop- 
ment. In addition, the study reviews the investment decision meth- 
ods of utilities and non-utility power producers and investigates the 
circumstances under which these technologies could play a signifi- 
cant role in US electric power generation through the 1990's. It fo- 
cuses on the situation where, due to financial and load growth un- 
certainty, utilities continue to avoid traditional large scale additions 
to generating capacity, commitments to which would be necessary 
very soon to have the capability of meeting increased load growth 
in the 1990’s. With continued deferral of new capacity and if in- 
creased load growth does appear in the 1990's, generating technol- 
ogies with flexible planning features such as short lead times, small- 
er scale, and modular design would be essential. While many new 
technologies have these features, at the current rate of development 
very few of them are likely to be available to contribute substantial- 
ly in the 1990's. 1 reference, 1 table. 


43248 Phased GCC capacity addition. Lewis, A.E. (Elec- 


tric Power Research Institute, Palo Alto, CA). Energy Tech- 
nology re D.C.); 13: 128-138(Mar 1986). (CONF- 


860303— 

From 13. annual energy technology conference and exposi- 
tion as '86); Wi DC, USA (17 Mar 1986). 

concept of matching electrical load with small capacity 

etthions t is receiving increased attention in today’s environment of 
highly uncertain load growth. Through the addition of small capac- 
ity increments, a utility can minimize the consequences of inaccu- 
rate load projections and reduce the quantity of carrying charges 
being incurred on excess system capacity. Economic analysis sug- 
gests that for a broad range of circumstances GCC plants can be 
constructed by utilities most economically by phasing the capacity 
additions. Furthermore, IGCC plants possess characteristics which 
facilitate the planning process under conditions of uncertainty. 6 
figures, 8 tables. 


43249 Framework for demand-side planning. Smith, 
W.M.; Kirksey, W.E. (Electric Power Research Institute, 
Palo Alto, CA). Energy Technology (Washington, D.C.); 13: 
504-509(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET Ren Washington, DC, USA (7 Mar 1986). 

lectric utility companies are being forced to adapt to 

niin sovetahe: tip Sian totien cb ten tte, Ge ot et 
promising adaptations is the emerging concept of demand-side plan- 
ning, i.e., the planning and implementation of options to modify 
ae ee ee ee ee 
and the customer. This approach includes strategic load growth, 
conservation, and load management. The framework 
and methods of this approach are being formalized under the term 
demand-side management (DSM). EPRI has initiated a major 
project to create a framework for planning demand-side activities. 
The key features of the project are discussed. They include: strong 
user orientation, combination of research and integration, integrat- 
ing DSM with supply-side management, and strategic implications 
of customer knowledge. 2 figures. 


43250 Data recovery and analysis for utility demand side 
studies. Mihlmester, P.E. (Applied ent Sci 

Inc., Silver Spring, MD). Energy Tech 

D.C.); 13: 510-5 1986). (CONF-860303_-). 
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From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Utility planners require a range of data to effectively analyze 
customer energy usage patterns, and plan DSM programs. These 
dete ann niin Aaah aten: aaalamens. Whee teak eon aad 
able from internal and external sources, most commonly through 
the design of sample surveys of customers. Once data are collected, 
effective data recovery often involves analyzing the data to correct 
certain problems and/or make the data usable for a specific applica- 
tion. This paper explicitly addresses the data recovery topics of ed- 
iting and analysis of non-response bias. Other related data recovery 
topics not discussed include: screening of data sets, imputation pro- 
cedures for missing data elements, model input parameter estima- 
tion, post-hoc matching of individual account level data to develop 
building or facility level estimates, statistical analysis techniques, 
and optimal follow-up strategies. 2 figures. 


43251 Customer response to innovative rate _ 
Chamberlin, J.H. Energy Technology (Washington, D.C.); 13 
523-534(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

While many new rate forms are being implemented in the 

US today, TOD, Interruptible, DSM program incentives and in- 
verted rates are the most common. None of these rates can be ex- 
pected to have extremely large impacts upon a typical utility. For 
most, reductions of 2-3 percent in participating customer coincident 
demand can be expected, with perhaps slightly greater impacts 
upon energy usage. 11 references, 3 figures, 3 tables. 


43252 Value of service concepts in ratemaking. Walters, 
W.C. (Pacific Gas and Electric Co., San Francisco, CA). 
Energy Technology (Washington, D.C.); 13: 535-541(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion = '86); Washington, DC, USA (17 Mar 1986). 

raditionally, electric utility customers have enjoyed a a high 

level gaan determined by standard industry criteria 
such as loss of load probability and reserve margins. For such a 
level of reliability embedded in electric utility service they pay 
rates deemed fair and reasonable by the regulatory agency. These 
criteria lack one crucial element in an era of relatively high energy 
prices - a link to the customer’s desire to choose not to pay for reli- 
ability. Many utilities offer discounted curtailable and interruptible 
rate options so that customers with lower requirements for reliable 
service can reduce their energy costs. However, while there are 
some rate options which link rates and service level, overall plan- 
ning criteria do not incorporate customer valuation for 
into the system expansion plan. PG and E began a Value of Service 
survey in 1983. The purpose of the research was to gather informa- 
tion on customer preferences. The survey research objectives; 
methodology, and results are described. How this information may 
be used in ratemaking is discussed. 1 figure, 2 tables. 


43253 Status and of modular generation tech- 
nologies. Vejtasa, S. (Electric Power Research Institute, 
Palo Alto, CA). Transactions of the American Nuclear Socie- 
ty; 50: 2(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 

cisco, CA, USA (10 Nov ae 

This paper discusses the development status and presents a 
comparative analysis of the applicability, projected commercial 
availability, , capital costs, and overall cost of power esti- 
mates for selected modular generating technologies. The compari- 
sons are grouped in the following fuel categories: coal including 
gasification combined cycle and pressurized fluid bed combustion; 
fluid fuels including combustion turbines, combustion turbine com- 
bined cycles, diesels, and fuel cells; renewables including geother- 
mal, small hydro, wind turbines, photovoltaics, and solar thermal; 
and storage including batteries, and air energy storage. 


43254 Small bites avoid indigestion: a capacity 
strategy. Poindexter, C.H. Transactions of the American Nu- 
clear Society; 50: 30(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 





The author discusses the difficulty of decision making in 
management of the electric utilities due to load uncertainty, fuel 
price escalation, delays in bringing new plants on line, and burgeon- 
ing costs. New strategies are called for based on lessons learned 
from past experiences and understanding of the trade-offs inherent 
in the decision making process. 


43255 Utility market for small and modular generation 
systems. Willrich, M.; De Rosa, F.; McCarty, S.J. Transac- 
tions of the American Nuclear Society; 50: 3-4(Nov 1985). 
(CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
om (10 Nov 1985). 

This presentation examines small and modular generation 
systems from the perspective of the utility decision-maker faced 
with the task of providing electricity and other energy services to 
its customers. The paper discusses the economic, regulatory, and 
technical forces driving the market for energy services and the 
characteristics a generation system should have to compete in the 
market. It assesses the pros and cons of small and modular systems 
for utilities and third-party power producers and draws conclusions 
about their role in the current and future energy services market. 


43256 Coal gasification combined cycle plant phased ca- 
pacity addition. Snyder, W.G. Transactions of the American 
Nuclear Society; 50: 4-S(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 


, CA, USA (10 Nov _ 

In the past, addition of new plant capacity in the power in- 
dustry has tended toward larger plant sizes. This trend has been 
justified by substantial growth and the benefits afforded by econo- 
mies of scale. However, in recent years, lower growth rates have 
been projected, indicating an incentive to build smaller plants. 
Unless a method is devised to construct these smaller plants at a 
cost per unit of capacity typical of larger plants, power consumers 
will be faced with increased electricity costs. One such method, 
phased capacity addition of coal gasification combined cycle 
(GCC) plants, has recently been devised and studied. A GCC plant 
ee eee 

coal gasification, gas turbine, and heat recovery/steam cycle equip- 
ment. This paper discusses the benefits afforded by the phase capac- 
ity addition approach. 


43257 Utility-affiliated cogeneration developer perspec- 
tive. Ferrar, T.A. Transactions of the American Nuclear Soci- 
ety; 50: : 5-6(Nov 1985). (CONF-851115—). 

rom American Nuclear Society winter meeting; San Fran- 
cisco, cant USA ) ped 1985). 

The ability of the cogeneration industry to address electric 
power market requirements, some market observations and fore- 
casts, and changes in the cogeneration industry are discussed. It is 
concluded that utility planning will increasingly need to account 
for the noted changing power market characteristics. Effective 
planning for electric utilities will require recognition of the com- 
petitive nature of the power business. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 4403, 4449, 4516, 4520 


43258 (AD-A—167366/4/XAB) Model of US Army Ma- 
teriel Command (AMC) energy consumption. Volume 1. De- 
velopment of monthly energy om 
report. Sliwinski, B.J. (Amy. 
search Lab., Cham IL 


Construction Engineering R 
(USA)). Mar 1986. 35p. 

(CERL-TR-E—86 -VOL-1). NTIS, PC A03/MF AOI1. 
This report describes the development of equations to relate 
monthly energy consumption at U.S. Army Materiel Command 
(AMC) installations to weather and process parameters. Equations 
were developed using multiple linear regression analysis for the Ar- 
mament Munitions and Chemical Command (AMCCOM) and 
Depot Systems Command (DESCOM) major subcommands of 
AMC. Multiple regression analysis is the process of fitting a curve 
to a set of data points. This technique, commonly known as least- 
squares curve fitting, is based on minimizing the sum of the squares 
of the errors between the data and the fitted equation. Once the re- 
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gression analysis is performed, it is possible to generate confidence 
limits about the fitted equation. For example, the 95% confidence 
limits determine the range of data values that will fall within the 
limits 95% of the time. The confidence limits are useful in making 
statistically valid statements about the meaning of future observa- 
tions. Accuracies of both the individual and the command-level 
equations are described, and examples for calculating confidence 
limits of the equations are given. Results in using the equations to 
predict AMCCOM and DESCOM total energy consumption indi- 
cate they provide a useful tool for managing AMC energy use. 

data regression was used to analyze energy-consumption 
data for AMCCOM, and the efforts are now under way to apply it 
to DESCOM data. 


43259 (DOE/BP/13795—12) Pacific Northwest nonresi- 
dential energy survey: survey design. Baker, M.H. (Pacific 
Northwest Labs., Richland, WA (USA); Baker, Reiter and 
Associates, Seattle, WA (USA)). May 1986. Contract AC06- 
76RL01830. 191p. NTIS, PC A09/MF A0Ol1; 1; GPO Dep. 
File Number DE86012888. 

In preparation for the conduct of a survey of nonresidential 
buildings in the Pacific Northwest, Bonneville Power Administra- 
tion (BPA) has commissioned a design study and asked that a re- 
search plan be prepared for the anticipated survey. The intent of 
this effort is to design and describe a plan for the survey that will 
satisfy BPA’s needs for data on nonresidential buildings. Following 
the description of objectives and issues to be addressed in the 
survey is a review of the important literature and other studies rele- 
vant to this data collection effort. Chapters 4 and 5 describe and 
evaluate potential sources of data and potential sampling frames; 
Chapters 6 and 7 describe the selected sampling and measurement 
design and the procedures for conducting the survey. Estimates of 
survey costs are given in Chapter 8. And, Chapter 9 presents the 
results of preliminary field tests of some of the survey instruments, 
examples of which are given in appendixes. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 4016, 4035, 4036, 4037, 4092, 4432 


43260 Research on short-rotation woody crops in the 
south. Ranney, J.W.; Perlack, R.D.; Ock Rider TN)” Wright, 
L.L. (Oak Ridge National Lab., eo. 2 pp 71-84 
of Biomass energy devel it. Smith H. ag York, 
NY; Plenum Press (1986). (CONF-850307—). 

From 3. Southern biomass energy research conference; 
Gainesville, FL, USA (12 Mar 1985). 

National priorities for research on short-rotation woody 
crops as an energy feedstock are set to achieve economic competi- 
tiveness with alternative energy and forest product feedstocks. 
Present estimates of production costs are about $3.50 per GJ before 
conversion and up to $8.00 per GJ after conversion. Short-rotation- 
derived feedstocks may be competitive in some locations with most 
other fuels, except wood wastes and coal. Further cost reductions 
under operating conditions are still necessary for wide concept uti- 
lization. These reductions can best be i through genetic 
improvement of species, development of more efficient harvesting 
methods and equipment, and utilization of optimum cultural tech- 
niques. These topics are discussed with some specific references to 
the South to more specifically portray the state of the art of short- 
rotation woody for energy. Ultimate costs of production 
could be $2.00 to $3.00 GJ~! before conversion or about $15/green 
Mg™* ($30/dry Mg™*), while productivity rates could reach 9-15 
dry Mg ha™? yr~' on many sites. 


43261 So a ee ee grandis” 
woody biomass systems. Di D.R.; Comer, C.W.; Rock- 
wood, D.L. (Univ. of Flonhe Geinecuilien FL). pp 143-156 
of Biomass energy devel t. Smith, W.H. New York, 
NY; Plenum Press (1986). (CONF-850307—). 
From 3. Southern biomass energy research conference; 
Cone ee eee Se 
Since large-scale woody biomass energy generation plants 
are not in operation in Florida, the local market price of the raw 
material is not known. Therefore, an analysis is presented that ex- 
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amines the sensitivity of average delivered dry tonne costs to vari- 
ous factors of production so that this raw material can be compared 
to other types of fuel sources for energy conversion. The unproc- 
essed cost of this energy source ranges as low as $1.04 to as high as 
$2.60 gh™? (gigajoule) which is less than evaluations of other 
woody species by other authors. 


30 DIRECT ENERGY CONVERSION 
3601 Mhd Generators 


43262 Multiplex CARS temperature measurements in a 
coal-fired MHD environment. Beiting, E.J. (Mississippi State 
University, ne ent and MHD Energy Center, 
Mississippi State, Mississippi 39762-5167). Applied 0} Optics; 25: 
No. 10, 1684-1692(15 May 1986). 

Multiplex coherent anti-Stokes Raman spectra (CARS) of ni- 
trogen were recorded in an environment that simulates the post- 
magnet gas stream of a coal-fired MHD generator. The presence of 
coal fly ash and potassium seed created a weakly ionized, highly 
luminous medium with a high number density of relatively large (1- 
50-j4m) diam particles. Maximum temperatures of 2500 K were me- 
sured with a spatial resoulution of 5 mm. The precision optical 
alignment necessary for folded BOXCARS phase-matching was 
maintained for the long distances (>10 m) necessary; to route the 
laser beams from the CARS instrument to the combustion facility. 
The increased liminosity caused by injection of postassium seed did 
not implede the recovery of good quality spectra. The coal fly ash 
particles precipitated laser-induced breakdown, which, in turn, led 
to the generation of a coherent interference with Nz spectra. Tech- 
niques to overcome this problem are discussed. A nonlinear least- 
squares fitting computer program was used to examine systematical- 
ly the error in inferred temperatures caused by uncertainties in the 
parameters used in the Kataoka-Teets algorithm employed to 
reduce the data. The accuracy of the temperature measurements is 
estimated to be +- 3%. 


3003 Thermoelectric Generators 
REFER ALSO TO CITATION(S) 4664 
3005 Fuel Cells 


REFER ALSO TO CITATION(S) 4495, 5143 


43263 (PB—86-198785/XAB) IHI (ishikawajima-Harima 
Heavy Industries) Engineering Review, Vol. 26, No. 2, March 
1986. (Ishikawajima-Harima Heavy Industries Co. Ltd., 
Tokyo (Japan)). 1986. 89p. NTIS, PC A04/MF AO1. 

This is a special issue on fuel-cell technology. IHI conducted 
research and development of molten-carbonate fuel cells (MCFC); 
conceptual study on molten-carbonate fuel-cell power-generating 
systems; evaluation and analysis of molten-carbonate fuel cells; de- 
velopment of molten-carbonate fuel-cell electrodes and electrolyte 
tiles; development of molten-carbonate fuel-cell stacks; study of 
cooling characteristics of molten carbonate fuel cells; development 
of high-performance plate fin heat exchangers; development of con- 
tact cooler for fuel-cell power plants; development of turbine com- 
pressors for fuel cells. 


43264 (PB—86-203320/XAB) Fuel-cell technology in re- 
lation to building codes and standards, Part 1. Assessment of 
regulatory criteria. Final report. February 1984-January 
1986. Conover, D.R. (National Conference of States on 
Building Codes and Standards, Inc., Herndon, VA (USA)). 
Jan 1986. 241p. NTIS, PC A1ll/MF AOI. 

ire sep gen nit ng organ gin eau Ad 
recommendations for equipment redesign and/or application modi. 
fications were developed where the building require- 
ments reviewed appear justified. Where the building regulatory re- 
quirements appear unjustified or are not specifically written to ad- 
dress the 4D4W ont fuel-cell powerplant, regulatory revision 
plan and suggested regulatory revisions with supporting documen- 
tation were developed. 


Electric cot PA). 
Gelneua D.C); 13: rise 1e0Moe 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET ‘86); Washington, DC, USA (17 Mar 1986). 
High temperature solid oxide fuel cell (SOFC) systems show 


tial advantages over traditional energy systems. Some of these are 
that they are: clean, efficient, quiet and reliable, modular, readily 
sited, air cooled, adaptable, versatile, and simple. The Westinghouse 
Electric Corporation has embarked on a course for commercializa- 
tion of solid oxide technology for fuel cell electric power plant co- 
generation systems. The objective of the focused program is the 
definition of commercial products to be offered by the early 1990's. 
15 figures. 


43267 Molten carbonate fuel cell stack design options. 
Benjamin, T.G.; Petri, R.J. (Institute of Gas Technology, 
Chicago, IL). Energy Technology (Washington, D.C.); 13 
1540-1550(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion '86); W: DC, USA (17 Mar 19 
CP Signit Bee pe tees oe Rees fuel ell QMCFC) life 
ond. gudemien eae aeadin oats teens 
include single cell performance improvement from 10 watts/ft? to 
120 watts/ft?, testing of several sub-scale stacks, and significant re- 
ductions in cost. In the 1980's, attention has turned toward stack- 
related issues including component dimensional and structural sta- 
bility, cathode dissolution, sulfur poisoning, hardware design, elec- 
trolyte management, carbon dioxide conservation, internal reform- 
ing, and systems considerations. This paper discusses MCFC stack 
hardware design options and present a brief introduction to MCFC 
technology. 4 references, 8 figures. 


molten carbon- 
gy Research 
(We 


43268 Applications of internal 
ate fuel cells. Maru, H.C.; Baker, B.S. 
Corp., Danbury, CT). Energy Tec. 

D.C.); 13: 1551- 1-1559(Mar 1986). (CONF-860303—). 


From 13. annual energy technology conference and exposi- 

tion oe ae 17 Mar 1 

“Ta . Seat Gaudet: ted ool 
(LaceC) i tela duvctaped Wndleeiangiiined diane diets of 
hydrocarbon fuels such as natural gas, methanol, alcohol, propane, 
coal-derived synthetic gas and others. This version is termed inter- 
nal reforming MCFC or Direct Fuel Cell, DFC. The DFC pro- 
vides an ideal match of heat and mass transfer requirements within 
as high as 55 to 60% can be expected, making DFC a unique and 
practical device. The overall system is expected to be simple and 
cost effective. Many attractive applications exist for the simple and 
highly efficient DFC generators. Natural gas fueled dispersed gen- 
erators in the size range of 500kW to 10 Mw may provide early 
market entry. DFC applications to smaller-size on-site power 
plants, large coal-powered central stations and industrial cogenera- 
Sen neeillendians amar lar ie Gov nitatiniesy t duneantniaed 
and manufacturing base is established. 8 references, 3 figures, 2 
table. 
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43269 40kW on-site fuel cell program - a utility's per- 
aoe. Sop C.A. Jr. (Delmarva Power & Light 

Wi DE). Energy Technology (Washington, 
Dey: 13: 1560-1570(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); W: DC, USA (7M Mar 1986). 

Beginning in 1983, the Gas Research Institute (GRI) the US 
DOE, United Technologies Corporation (now called International 
Fuel Cells Corporation and over thirty gas and electric utilities, 
along with IBM Corporation began field testing 40 KW on-site fuel 
cell power plants at over 35 different sites throughout the USA and 
Japan. The power plants were installed and are being tested in 
multi-family residential, commercial and light industrial buildings 
over a wide geographic range, providing data on variations in elec- 
trical and thermal loads, use patterns and energy system configura- 
tions. Each utility participating in the program had its own set of 
objectives and reasons for its involvement. The critical issues can 
be summarized as follows: Does on-site fuel cell technology work? 
Is on-site fuel cell technology compatible with utility 
and personnel? Does it represent an opportunity for the utility in- 
dustry. 6 figures. 


43270 Technology development for on-site fuel cell pow 
~~ 2 J.M. Jr. (international Fuel Cells, South Wind- 
tr, CT). Energy Technology (Washington, D.C.); 13: 1571- 
1577(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion os '86); Wi DC, USA (17 Mar 1986). 

The objectives of the on-site fuel cell technology effort are 
to reduce the cost of fuel cell power plants to a level where limited 
commercial service can begin and to overcome any deficiencies en- 
countered in the 40kW Fuel Cell Field Test Program. Four types 
of deficiencies have been observed in the field test program: the 
cooling system cleaning frequency is too high, mechanical compo- 
nent (valves and pumps) reliability and durability is unacceptable, 
electronic control logic reliability diagnostic information was pre- 
sented and maintenance access was limited. Activities related to 
overcoming field test deficiencies are associated with improving an- 
cillary components and subsystems and refining the mechanical ar- 
rangement of the power plant. The technology program activities 
in each area are discussed. 9 figures. 


43271 National market perspective for onsite fuel cells. 
Knable, S. (Gas Research Institute, Chicago, IL). Ene 
Technology (Washington, D.C.); 13: 1578-1589(Mar 198 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

An overview of the national market opportunity for onsite 
fuel cells is presented. The commercial sector was investigated to 
estimate the economic opportunity for onsite fuel cell systems. A 
sizable market for onsite fuel cells exists both for the mature and 
early market entry of this technology. If the gas industry is willing 
to support the introduction of this new technology under an energy 
service business strategy, increased gas sales and revenues will 
accrue to the industry. 11 figures. 


43272 Serially connected solid oxide fuel cells having 
monolithic cores. Herceg, J.E. (to Dept. of Energy). US 
Patent Ap fication 6-736, "168. 20 May 1985. 45p. tract 
W-31-109-ENG-38. DE86013723 NTIS, PC AO. /MF AOl; 
GPO Dep. File Number DE86013723. 

Disclosed is a solid oxide fuel cell for electrochemically 
combining fuel and oxidant for generating galvanic output. The cell 
core has an array of cell segments electrically serially connected in 
the flow direction, each segment consisting of electrolyte walls and 
interconnect that are substantially devoid of any composite inert 
materials for support. Instead, the core is monolithic, where each 
electrolyte wall consists of thin layers of cathode and anode materi- 
als sandwiching a thin layer of electrolyte material therebetween. 
Means direct the fuel to the anode-exposed core passageways and 
means direct the oxidant to the cathode-exposed core passageways; 
and means also direct the galvanic output to an exterior circuit. 
Each layer of the electrolyte composite materials is of the order of 
0.002 to 0.01 cm thick; and each layer of the cathode and anode 
materials is of the order of 0.002 to 0.05 cm thick. Between 2 and 
50 cell segments may be connected in series. 


ERA-11/19 / 5920 


43273 Process of making structure for a MCFC. Pasco, 
W.D.; Arendt, R.H. (to Dept. of Energy). US Patent Appli- 
cation 6-719,653. 3 Apr 1985. 13p. Contract AC02- 
80ET17019. DE86013797 NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013797. 

A process of making a porous carbonate-containing structure 
for use in a molten carbonate fuel cell is disclosed, wherein a suita- 
ble porous structure is prepared having disposed therein a metal 
salt selected from the alkali metals and the alkaline earth metals or 
mixtures thereof with at least a portion of the salt being a monoba- 
sic organic acid salt. The monobasic acid salt is converted to the 
carbonate in situ by heating in the presence of oxygen. Both elec- 
trode and electrolyte structures can be prepared. Formic acid is 
preferred. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 4449 
3201 Buildings 


REFER ALSO TO CITATION(S) 3778, 3810, 4078, 4081, 4442, 4455, 4461, 
4479, 4506, 4507, 5022, 5217, 5264, 5520, 5521 


stallation equations and 
a B.J. (Army Construction Engineering 

Lab., Champaign, IL (USA)). eg 1986. 276p. (CERL-TR- 
E—86/02-VOL-2). NTIS MF A 

This report provides ee ‘and related statistics devel- 
oped for Army Materiel Command consumption of facility energy, 
heating fuel, electrical energy, and mobility fuel. The equations, 
which relate monthly energy consumption to weather and process 
parameters, were developed using multiple linear regression analy- 
sis. Data were gathered for various installations of AMC’s major 
subcommands: the Armament Munitions and Chemical Command 
(AMMCOM) and the Depot Systems Command (DESCOM). De- 
tails on compiling these data are in Volume I. 


43275 (AD-A—167984/4/XAB) Development of concep- 
tual designs for an improved M41-type space heater. Final 
report, September-November 1983. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Nov 1984. 50p. (ADL—88220-18). 
NTIS, PC A03/MF AOl1. 

This report describes an effort to develop conceptual designs 
for a new improved M41 type space heater. The design features of 
the current M41 were evaluated and ranked in order of importance. 
A literature search was performed to base possible design improve- 
ments using technology not available when the M41 was initally 
developed. Laboratory tests were performed on the M41 to devel- 
op a better understanding of the operation of the M41 heater. Final- 
ly, several design concepts were developed based on the results of 
the literature search and laboratory tests. It is concluded that a pro- 
gram to develop a new improved M41 heater, utilizing the results 
of the literature search and laboratory tests, has a high probability 
of success. 


43276 (AERE-R—1723) Crystallographic texture: 
defocussing 


experi- 
mental geometry and correction. Sheldon, B.E. 
(UKAEA Atomic Energy Research Establishment, Har- 
well). Aug 1984. 34p. Issuing Activity. 

X-ray measurements of crystallite orientation distributions 
(crystallographic texture) have been performed at Harwell since 
1975, and the results obtained have been invoked in attempts to de- 
scribe the anisotropic behavior of bulk materials. Most of the data 
have been produced for zirconium alloys wherein the hexagonal- 
close-packed (h.c.p.) lattice imposes constraints upon polycrystal- 
line aggregates which lead to their anisotropy. The details of the 
technique used at Harwell have not been well publicized, hence this 
paper attempts to identify the salient parameters and compare them 
with those used by other workers. Although the method is basically 
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sound, certain areas of doubt have been identified and recommenda- 
tions made as to their resolution. 


43277 (CONF-831115—) Advances in energy cost savings 
for industry and buildings: proceedings. (Association of 
oeeey Engineers, Atlanta, GA (USA)). 1983. Contract 
FGO 83040641. 445p. Association of Energy Engineers, 
Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Individual papers are processed separately for appropriate 
data bases. (PSB) 


43278 (CONF-831115—, pp 5-12) Utility monitoring and 
“ to successful 


reporting systems: key Su energy management. 
Stebbins, W.L. 1983. Association of Energy Engineers, At- 
lanta, Ga. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 


USA (29 Nov 19 i 

An essential building block in a well-constructed energy 
management program is a thoroughly thought out and engineered 
monitoring and reporting system. Energy cannot be managed and 
conserved unless there is a way to identify the major users and de- 
termine where the emphasis should be placed. Details presented in- 
clude doing the impossible: justifying energy system meters; estab- 
lishing realistic energy standards; evaluation of vendor's claims; and 
samples of actual meters used. Using the "2M” Rule, if you can’t 
meter it, you can’t manage it. 


43279 (CONF-831115—, pp 79-85) Closed loop water 
source heat pumps - a viable for a northern cli- 
mate. Luke, R.S. Jr. (Detroit Edison Co., MI). 1983. Asso- 
ciation of Energy Engineers, Atlanta, GA. File Number 
1185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The state-of-the-art is reviewed with comparative economics 
for applications to all types of buildings. 9 figs., 5 tabs. (PSB) 


43280 ee oe 87-89) Energy conservation 
adjusting balancing. 


through testing, Bisesi, P.J. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number TI85011238. 


From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This article stresses the need to fine tune a system before ap- 
plying hardware to cure a problem that can be relieved by more 
elegant means. Electrical demand and energy charges can be re- 
duced by making a capital outlay for a demand limiter, but there 
are other things to do first, other things which are less expensive 
initially and have a shorter payback period. Here is where engi- 
neering shows its true value. Demand and energy costs can be lim- 
ited, before any hardware is applied, through a careful engineering 
study of a system and by taking small, cost effective steps first. 


43281 (CONF-831115—, > ae condi- 
tioning reduces energy consumption. Gravenstreter, T.E. 
1983. Association of Energy Engineers, Atlanta, GA. File 
Number T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Condenser energy has always posed a problem for the real 
engineer. Cycle heat should not be wasted for any reason. It is a 
blot on the report for a practicing engineer to deliver an energy 
cycle to function, without first getting all the good that is available. 
Inflamed by this challenge, we engaged in research which led us to 
use of air at temperatures as low as 120 degrees F, to reactivate our 
chosen desiccant. Once the mechanisms were under control, con- 
denser air at a nominal 120 degrees F was selected for practical 
test. 


43282 ee m 97-101) Cost savings 

ws, D.L.; Ira, S.R. (Ten- 
nessee Valley At Au thor i983 A ‘Pesnaiatien of Energy En- 
gineers, Atlanta, GA. Number T185011238. 


From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 
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Eleven Commercial and Industrial (C and I) solar projects 
are reported on from TVA’s C and I solar water heating project. 
Three basic design approaches are discussed: drainback, glycol, and 
shallow solar pond. Collector types include: flat plate, parabolic, 
evacuated tube, and pond. Cost breakdowns are described by nine 
categories including: collectors, support structures, storage, piping, 
range from 2424 square feet to 74 square feet. System cost ranged 
from $26 per square foot to $90 per square foot. The merits or 
drawbacks of the design/ construction sequence for three selected 
systems will be discussed with emphasis on possible first cost reduc- 
tion. With more data on installed cost and system performance and 
the working knowledge of the performance of a generic collector 
type, estimates of the cost/performance for a generic system type 
could be made. Only cost information will be presented in this 
report although system performance figures for the instrumented 
systems will be completed in the future. 


43283 (CONF-831115—, pp 103-106) Design of a modu- 
lar industrial solar steam generator. Reynolds, T.O. 1983. 
Association of Energy Taen. Atlanta, GA. File 
Number T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

BDM has designed a Modular Industrial Solar Retrofit 
(MISR) system that is cost effective and reliable using standard 
commercial products with emphasis on standard fabrication and in- 
stallation techniques. This design is based on experience gained by 
BDM in previous solar IPH programs. The collector/array, heat 
transport, electrical, and control subsystems will now be discussed 
in detail. 


43284 (CONF-831115—, PP i Tropical window 
solar water heater. Pytlinski, J.T. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

A conceptual breakthrough in solar water heating in the 
form of a tropical window solar water heater is described. A lou- 
vered window that is mass produced and commonly used in Puerto 
Rico and the Caribbean is employed as a solar collector by replac- 
ing louvers with solar radiation absorbing surfaces. The copper 
thermafin absorbers act as louvers and as solar heat collectors. The 
cost of the tropical window solar collector is in the range of $75/ 
sq.m. ($7/sq.ft.) whereas the cost of a flat-plate Solar collector is 
about $215/sq.m. ($20/sq.ft.). A detailed of the system 
construction and operation is provided and illustrated by photo- 
graphs and schematics. Advantages related to energy conservation 
and security are briefly discussed. The research installation used to 
evaluate the thermal performance of the tropical window solar 
water heater is described and some details about the measuring pro- 
cedure are given. Finally, the research program being conducted is 
presented, and the preliminary results of the thermal performance 
of a single tropical window used as a solar water heater are dis- 
cussed. 


43285 (CONF-831115—, pp 137-141) Use of DOE 2.1 as 
an interactive design/ tool. Riegel, R.J.; Windheim, 
LS; Sean M.D. (American Institute of. —_e 
Washington, D.C.; Leo A. Daly Co., Omaha, Nebreska 

1983. Association of Energy Engineers, Atlanta, GA. File 
Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

In the early 1970's, over 30 percent of the total energy used 
in the United States was for the electric lighting, heating and cool- 
ing of buildings. It was reported at that time by the American Insti- 
tute of Architects that energy conscious design could reduce 
energy consumption by up to 80 percent and in fact, energy con- 
scious building designs today are reporting savings of this and 
greater magnitudes. This paper deals with one such tool; the DOE 
2.1 computer program and its use by a large architectural engineer- 
ing firm. 
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(CONF-831115—, pp 143-151) Case study: Lock- 
heed Building 157 - an dannvelies daa daylighting Gedlen tor 
reducing energy consumption. Riegel, R.J.; Windheim, L.S.; 
preg K.V.; Shanus, M.D. (American Institute of Archi- 
tects, W: DC; Leo A. Daly Co., Omaha, Nebras- 
ka). 1983. Association ‘of Energy Engineers, Atlanta, GA. 
File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This paper features Lockheed Missiles and Space Company's 
Building 157, a 600,000 square foot energy-efficient technical engi- 
neering office building in Sunnyvale, California. Discussion is di- 
rected towards the building’s deep daylighting design solution for 
reducing energy consumption, the integration of daylighting with 
its photocell controlled lighting system, the design methodology, 
and annual energy performance. Daylighting features include 
sloped ceilings, interior and exterior light shelves, exterior shading 
devices, and a large skylight covered light space called a litetrium. 


43287 (CONF-840856—Vol-1, > PP 181) Project H.E.A.T. 
(Home Energy Assistance through Technology): a 

residential duty-cycle control demonstration. “Porterfield, 
J.M.; Bournakis, A. (Univ. of Illinois, Chicago). 1984. 
NTIS, PC A14/MF AO1. File Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

A total of 234 duty-cycle controls were installed in resi- 
dences in four Illinois locations in September of 1983. This demon- 
stration was to show the savings potential for this device, and par- 
ticularly, its value as a supplement to federally funded weatheriza- 
tion as currently practiced. To this end, already-weatherized houses 
received duty cyclers and a control group of 80 residences was se- 
lected from among weatherized houses. The PRISM computer pro- 
gram, developed at the Center for Energy and Environmental 
Studies, Princeton University, was used to determine house-by- 
house normalized energy consumption (NAC). Overall fuel use 
change was 4% by comparison of 80 test and 30 control houses. A 
comfort survey modeled after that developed by Clark for the Na- 
tional Bureau of Standards, Optimal Weatherization Demonstration 
was administered before duty-cycler installation and again in the 
Spring of 1984. This survey indicates that significant comfort im- 
provement results from duty-cycler operation. Although the above 
results are derived from comparison of a very mild (82-83) winter 
to a very severe (83-84) winter, it is felt that a residential duty 
cycle control was demonstrated to save significantly less than other 
limited tests have shown, and substantially less than savings which 
some manufacturers have claimed. 


(CONF-840856—Vol-1, 197) Estimate of con- 
electric 


From National conference on energy eiitaoniibie program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

In an effort to estimate the conservation potential of aggre- 
gate electric space heating customers, forecasters at Wisconsin 
Electric have analyzed whole-house usage of customers in two data 
bases. The two data bases analyzed are the WEPCo residential load 
research sample and the billing records of customers audited under 
WEPCo's RCS program. The customers in each data base were 
disaggregated into groups by dwelling size, family size and appli- 
ances. Electric space heating usage was estimated by subtracting 
the average use of customers with electric water heating from the 
use of each customer with both electric water heating and electric 
space heating. Data from the load research sample is available for 
five heating seasons (1978-1979 through 1982-1983), and over this 
period there has been a dramatic and significant decrease in electric 
space heating usage (per square foot, per heating degree day) of 
these customers. The slope of this decrease (roughly 2.9% per year 
in the month of January for average size homes) passes the T-test at 
the 1% level of significance. No such trend can be inferred from 
the RCS customers because only two heating seasons of data are 
available. The calculated electric space heating usage by RCS cus- 
tomers concurs with that calculated from the load research sample. 
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43289 (CONF-840856—Vol-1, re -220) Impacts and 
uses of evaluation in the Michigan CS program. Kushler, 
M.G.; Witte, P.M. (Michigan Energy Administration, Lan- 
i ). 1984. NTIS, PC Al4, AOl. File ‘Tealier 

6011087. 

From National conference on energy conservation program 
evaluation; Chicago, —— USA (27 Aug 1984). 

The Michigan RCS program has been one of the most suc- 
cessful in the country. Previous evaluation reports have detailed the 
positive impacts of the program in terms of participation rate, cus- 
tomer reactions to the service, and net energy savings achieved. To 
provide a somewhat different perspective, this report outlines some 
of the impact that evaluation itself has had on the design and oper- 
ation of the RCS program in Michigan. Its purpose is to present 
and discuss some of the ways in which evaluation results have been 
used by program management. From program monitoring, to cost 
reduction, to service improvement, the impacts of evaluation have 
been considerable and widely varied. This paper describes some of 
the often unanticipated ways in which evaluation has been utilized, 
and makes the case that such a practical management oriented eval- 
uation is a desirable service for evaluators to provide. 7 references. 


43290 (CONF-840856—Vol-1, 221-232) Ome year 
may not be enough: BPA weatherization impacts 
after two years. Keating, K.M.; Hirst, E. (Bonneville Power 
Administration, Portland, OR). 1984. NTIS, PC Al4/MF 
AO1. File Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Conservation program evaluations are customarily per- 
formed soon after the program intervention occurs, and are usually 
concerned with estimates of first-year impacts. This paper describes 
the results of a follow-up evaluation two years after program inter- 
vention. The evaluation follows the energy use of the same cohorts 
of households from one year before the program to two years after. 
The cohorts were participants, partial participants, and a compari- 
son group of eligible nonparticipants. The findings should encour- 
age program managers and motivate evaluators to use more longi- 
tudinal evaluation research. 11 references, 2 tables. 


43291 (CONF-840856—Vol-1, PP 233-242) eee ot 
business azdits. J 


low = small energy 


gan Energy Administration, 
Al14/MF A01. File enter? DE86011 

From National conference on energy conservation program 
evaluation; ee. ~~ USA (27 a 1984). 

This paper ibes the development of the small business 
suits cduiak Webs ann tek eimai He eas ee le 
over 679 small businesses in 10 Michigan cities. This program, 
called the Small Business Energy Analysis Program (SBEAP), was 
offered through the development, training, and management serv- 
ices provided by the Michigan Energy Administration. In conjunc- 
tion with management records of audit service progress in each 
city, an extensive evaluation effort was conducted to assess project 
processes and outcomes (defined in terms of increased conservation 
activity and subsequent avoided costs of natural gas and electrici- 
ty). This research involved a rigorous evaluation method including 
an extensive telephone survey and comparison group analyses of 
monthly historical natural gas and electricity usage records for 200 
research participants in four cities. Results showed that net savings 
realized by audit participants were 6.85% of prior natural gas usage 
for the heating season months, and 8.84% for the nonheating 
months.. The net savings for participants was -1.30% for electrical 
usage. While none of the main effects were significant (p=.05), the 
first year benefit/cost ratio was 3.5 for each program dollar spent. 3 
references, 2 tables. 


eppesen, J.C. (Michi- 
. 1984. NTIS, PC 


43292 (CONF-840856—Vol-1, pp 243-252) Energy- 

CHECK evaluation study: data pre- 

results. Thayer, K.M. (Northeast Utilities, Hart- 

ford, CT). 1984. NTIS, PC Al4/MF AOl1. File Number 
DE8601 1087. 

From National conference on energy conservation program 
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tomers in early 1982. To measure the program’s effectiveness in en- 
couraging conservation, a survey was conducted in late 1983 of a 
sample of previously audited customers to determine what conser- 
vation measures were actually implemented. This paper describes 
the study design, the types of data collected, and some initial re- 
sults. It also describes plans for further future evaluation work for 
this program. 7 tables. 


43293 (CONF-840856—Vol-1, pp —— Results of 
the Institutional Conservation Program in Wisconsin: an eval- 
uation. Olle, M.; Howlett, J. (Wisconsin Div. of State 
Energy, Madison). 1984. NTIS, PC Al4/MF AOl1. File 
Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA o Aug 1984). 

This paper summarizes the results of research conducted on 
83 schools and 11 hospitals which received Institutional Conserva- 
tion Program matching grants in 1980 to purchase and install 
energy conservation measures. The avi actual energy savings 
were 18.7% for schools and 11.5% for hospitals (Btu/SF/DD). Ap- 
proximately one-third of the savings were due to low cost oper- 
ation and maintenance improvements; the other two-thirds were 
due to energy-conserving capital improvements. Buildings in which 
retrofit investments of up to one dollar per square foot were made 
achieved 75% of the savings achieved in buildings investing three 
times as much. A comparison of estimate savings to actual savings 
for the test group revealed a substantial gap that must be remedied 
through improved technical analysis on the part of energy consult- 
ants, stricter technical review by state and federal program staff, 
and attention to detail by grantees during and following implemen- 
tation. Respondents to a participant survey overwhelmingly gave 
the grant program and those associated with it very high ratings. 
Buildings are more comfortable after the retrofit process, and the 
energy audit and technical study were rated as valuable decision- 
making tools. The grant program has had a major impact in stimu- 
lating and shaping energy management activity in public buildings. 
1 figure, 3 tables. 


43294 (CONF-840856—Vol-i, pp 263-272) Econometric 
analysis of the realized savings associated with commercial 
conservation activities. Sebold, F.D.; Fox, E.W. (Regional 
Economic Research, San Diego, CA). 1984. NTIS, 
Al14/MF A01. File Number DE8601 1087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug _ 

This paper deals with the effects of commercial conservation 
activities on actual electricity consumption patterns. It is based on 
analysis of San Diego Gas & Electric’s non-residential audit (NRA) 
program. The purpose of the study was to estimate the realized 
electricity savings associated with the adoption of energy conserva- 
tion measures and practices by program participants. An economet- 
ric model was developed to isolate the impact of conservation be- 
havior from the influences of other variables, including weather 
conditions, price changes, and movements in business activity. The 
model was estimated using data derived from audit records, post- 
audit follow-up surveys, consumption histories, regional business 
activity estimates, utility rate records, and weather files. Results of 
the study indicate that roughly 80% of the energy savings project- 
ed by auditors for adopted measurements and practices are actually 
realized in the form of reductions in energy consumption. Further- 
more, the rate of realization appears to be relatively uniform across 
business types and end uses. 6 references, 2 tables. 


43295 (CONF-840856—Vol-1, pp 275-295) Determina- 
tion of household energy use fingerprints from energy billing 
data. Hirst, E.; Goeltz, R.; White, D. Tae Wee vena 
Lab., TN). 1984. NTIS, PC Al4/MF AOl1. File Number 
DE86011087. Contract AC05-840R21400. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Electric and gas utilities bill their customers on a regular 
basis, usually monthly or bimonthly. This data provides a truly val- 
uable information resource for energy conservation program ana- 
lysts and evaluators. This paper discusses ways to analyze such bill- 
ing data. The starting point is the Princeton University Scorekeep- 
ing model, which permits decomposition of total household energy 
use into its weather- and nonweather-sensitive elements; the weath- 
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year to another. 11 references, 8 figures, 9 tables. 


43296 (CONF-840856—Vol.1, pp 296- Market 
tration model to design and evaluate a utility cash rebate 
gram. Norland, D. (Alliance to Save Energy, Washi 

. 1984. NTIS, PC A1l4/MF AO0Ol. File Number 
DE86011087. 

From National conference on energy conservation program 
evaluati om, toon, IL, USA (27 Aug 1984). 

In 1983 the Alliance to Save Energy concluded a study, 
funded by the John A. Hartford Foundation of New York City, of 
commercial and industrial conservation opportunities in the service 
territory of the Arkansas Power & Light Company (AP & L). & 
the study, Utility Promotion of Investment in Energy 


penetration 

rates for each device by SIC category. aieaae medion. 
tration curves were then recalculated assuming two levels aaae 
rebates offered by the utility. ‘The incremental impacts on the 


(CONF-840856—Vol-1, pp 306-314) Weatheriza- 
and unmet need. 


assistance: eligibility, supply Koebel, 
C.T. (Univ. of Louisville, KY). 1984. ‘NTIS, PC Al4/MF 
AO1. File Number DE86011087. 
From National conference on 
evaluati: IL, USA (27 Aug 1984). 
on, Coeaam po = : 
Frageem b dusigned to ManAAGD GUMllitin Gis Momiag ate of 


conservation program 


weatherized over 40,000 housing units through a network of service 
providers. The research reported herein provides a methodology 
for efficiently estimating at the county level the number of poten- 
tially eligible households and their socioeconomic characteristics; 
priority rankings among eligible households; estimates of the supply 
of weatherization service; and, the current unmet need for these 
services, including the number of years required to meet this need 
given current allocation of resources. The data used are from the 
1980 Census and from administrative records on program perform- 
ance. Consequently, the necessary data are available for all states 
and the methodology is readily transferable. Estimates of eligibility 
and priority rankings were made from the microdata tape files 
available from the 1980 Census for county groups. Data for individ- 
ual households and houses allowed a detailed calculation of the 
characteristics of eligible households and the priority ranking of 
these households given current program guidelines. The data also 
enabled an evaluation of the priority ranking system relative to its 
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efficacy in identifying high-priority households. A ratio-allocation 
model was used to estimate county-level distribution of eligible 
households by priority classification. 4 references, 1 table. 


43298 (CONF-840856—Vol-2, pp 11-20) Analysis of 
consumer demand for en Commercial and Apartment Conser- 
vation Service oy some Ener 
and Natural Resources, Soringficlds 19 1984. S, PC A07/ 
MF AO1. File Number DE86011088. 

From National conference on energy conservation program 
outa Rew we go USA (27 Aug 1984). 

i Seal th Federal legislation, the 

US eee meer io published final rules for the Commercial 
and Apartment Conservation Service Program (CACS). These 
rules instructed the states to develop a plan in order to facilitate the 
implementation of a CACS program addressing how utility compa- 
nies will offer their commercial customers energy audits of their 
businesses. In order to develop this plan, information regarding the 
demand for commercial energy audits was needed. A literary 
search for audit-demand data revealed a lack of data applicable to 
the Illinois commercial sector. For this reason the Illinois Depart- 
ment of Energy and Natural Resources (ENR) undertook an effort 
to determine the level of demand for Illinois commercial energy 
audits. This paper presents the results of that effort and provides 
the information necessary to construct a State CACS implementa- 
tion plan consistent with the needs of Illinois commercial business. 
5 tables. 


43299 (CONF-840856—Vol-2, pp 21-28) Energy conser- 
vation ia the low and moderate income residential sector: pos- 
sibilities and contradictions. Betancur, J.J.; Wright, P.A. 
niv. of Illinois, Chi 0). 1984. NTIS, PC A07 AOl. 
ile Number DE860110 
From National poo al on energy conservation program 
Chicago, IL, USA (27 Aug 1984 
—_ 1981 the Universiy of ae for Urban Eco- 
nomic Development has conducted three market and financial feasi- 
bility studies requested by community-based organizations interest- 
ed in starting energy conservation ventures. The three groups were 
located in different areas of the city of Chicago, South Shore, 
Lower Westside, and Uptown, but shared the same ideas and pur- 
poses for considering an energy conservation venture. Their pur- 
poses were (1) to confront the problems that energy hikes were 
generating in these communities particularly on the low and moder- 
ate income residents, (2) to take a more active role in the economic 
development of their communities, and (3) to contribute to the eco- 
nomic self-sufficiency of the sponsoring organization. After a care- 
ful assessment, the authors concluded that the three ventures were 
not feasible as for profit businesses with a market limited to a low 
and moderate income area. Each study provided important insights 
on the energy problem in the moderate and low income sector and 
the possibilities of energy conservation to address these problems. 
This paper introduces the main findings and uses them to discuss 
current government programs and to suggest consumer and com- 
munity actions that could make a difference in the short run while 
pushing for long term solutions. 7 references. 


43300 (CONF-840856—Vol-2, pp 59-74) Evaluation of 
the nee Small rene Energy Pro 


(Univ. tT Wisconsin Madison). 1984. NTIS, PC A07/MF 
A01. File Number DE8601 1088. 
a From National conference on energy conservation program 
; Chicago, 7 27 Aug 1984 
athe University of W: an asian ‘Denall — Development 
Center, with a grant from the V Wisconsin Office of State Planning 
and Energy, created an energy management program designed ex- 
pressly for small business. The Small Business Energy Project 
(SBEP), now in its sixth year, has been a model useful to the City 
of Chicago, the province of Manitoba, and for university extension 
and government programs in fifteen states. Energy management 
programs targeted at small business have had a woeful record of 
both attracting and motivating their audience. A major problem has 
been that such programs have been found through evaluations to be 
too complex and often misdirected, having been developed by tech- 
nical specialists unfamiliar with the attitudes, abilities, and precon- 
ceptions of small business owners. This paper identified evaluation 
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findings and details changes made in Wisconsin’s program as a 
result of these findings. The SBEP (which had education programs 
and materials designed expressly for retailers, small manufacturers, 
and apartment owners) with its twin program for hotels, restau- 
rants, motels, and resorts has presented over 60 workshops attended 
by over 1000 individuals, representing 600 firms. Ninety percent of 
the program's participants have taken energy-conserving actions 
and over 50% have instituted record keeping systems. Survey re- 
sults reveal that energy conserving maintenance actions averaged 
17 per business and investment actions averaged 6 per business. 16 
tables. 


43301 (CONF-840856—Vol-2, pp 117-1 ae Evaluation of 
the effect of increased peak season rates on the residential 
sector. Tannian, F.X.; Byrne, J.; Wang, Y. Univ. of Dela- 
ware, Newark). 1984. NTIS, PC A07/MF AO. File 
Number DE86011088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

To reduce summer residential demand in Delaware, electric 
rates were restructured in 1980. This paper evaluates this rate 
policy and the marketing program to inform residential customers 
of the new rates. Both information policy and rate policy impacts 
on demand are isolated and presented. The evaluation is based on a 
household data file (n = 275) composed of (a) i responses for 
a random sample of households administered by in person inter- 
views and (b) matched household billing records containing con- 
sumption and bill amounts covering the calendar period 1980-81. A 
two-stage regression model is developed to test changes in house- 
hold seasonal consumption patterns based on changes in household 
electric prices, degree day differences, family income, family size, 
level of billing information, and appliance stocks. 


43302 (CONF-840856—Vol-2, pp 119-128) Time-of-use 
rate program: an evaluation study of alternative modes of in- 
formation dissemination, behavior response, and satisfaction. 
Weinstein, B.; Mack, E. (Bradly Univ., Peoria, IL). 1984. 
NTIS, PC A07/MF A0O1. File Number DE86011088. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

Results of this study indicate the presence of behavioral 
change in response to program participation. Whether these 
changes are only temporary or will be maintained in the long term 
will depend in part on the extent to which behavioral changes are 
positively reinforced by relative improvements in participant bills. 
At present the program is not viewed in a highly positive manner. 
Nonetheless, a significant number of households have identified 
ways of changing their behavior and are satisfied with the imple- 
mentation of the program. Because of the dominant influence of 
energy usage impacts resulting from TOU pricing on the cost-effec- 
tiveness of the program, it is essential that program design be struc- 
tured in such a way as to elicit positive attitudes and willingness on 
the part of participants to experiment with their energy usage pat- 
terns. It is only through such experimentation that individual par- 
ticipants can identify the adaptation in their energy use that will be 
effective in ensuring an appropriate level of energy service delivery 
relative to cost. Although considerable additional research is 
needed to verify the important linkages that will make these adapta- 
tions possible, preliminary results suggest that it may be possible to 
improve the quality of program information dissemination in ways 
that will not only increase the likelihood of participant satisfaction 
but will also help reduce cost of program operation and therefore 
enhance program cost-effectiveness. 5 references, 1 table. 


43303 (CONF-840856—Vol-2, 131-138) Effects of re- 
housing vues 


gional economic and on home energy audit 
program performance. Cummings, M.; Johns, D. (New York 
State Dept. of Public Service, Albany). 1984. NTIS, PC 
A07/MF AO01. File Number DE86011088. 

From National conference on conservation program 
oss , IL, USA (27 Aug 1984). 

objective this study was to roughly delineate 
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regional i 
characteristics. The authors think they have been relatively success- 
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ful in attaining this modest objective. This statistical analysis is in- 
tended to serve as a practical tool in a broader analysis of HIECA 
program effectiveness. The authors hope it will provide a realistic 
and practical baseline for an assessment of the effectiveness of the 
management of utility HIECA programs. It may also provide in- 
sights that will be useful in making strategic decisions for the future 
of HIECA. 4 tables. 


43304 (CONF-860271—, pp 79-99) Solid fuel use in the 
United States: commercial, and residential sectors. 
Willson, T.D. (JDS Group, Inc., Cambridge, MA). Feb 
1986. NTIS, PC A10/MF AO1. File Number DE86006602. 

From Department of Energy new fuel forms workshop; 
Washi DC, USA (25 Feb 1986). 

e purpose of this paper is to describe the results of an ex- 
amination last year of solid fuel use in the industrial, commercial, 
and residential sectors in the US. The study was aimed at identify- 
ing the quantities of each fuel utilized, the approximate prices paid, 
and the supply and distribution infrastructure for delivery of those 
fuels. The implications of these findings on the prospects for new 
solid fuel forms was assessed. Total solid fuel use in the US is ap- 
proximately 18.7 quads, of which 13.2 quads are used by utilities. 
Of the remainder, 4.3 quads is used by industry, 0.2 quads by the 
commercial sector, and 1.0 quad by the residential sector. Wood 
use totals about 153 million tons per year, about two-thirds of 
which is used in industry and the remainder in the residential sector 
as cordwood. Of the industrial wood consumption, over 60% is 
wood waste consumed by the company producing it. Bituminous 
and lignite coal use outside of the utility sector totals about 123 mil- 
lion tons, including about 44 million to coke ovens, 72 million to 
other industry, and 7 million to the residential and commercial mar- 
kets. Anthracite adds an additional 2.4 million tons, of which about 
two-thirds is used in the residential and commercial sectors. In- 
creases in solid fuel use which followed oil price rises in 1978 and 
1979 have slowed over the past few years as oil and gas prices have 
softened. Increased solid fuel penetration depends on demonstrating 
a rapid payback period, which could be achieved by lower costs 
for the solid fuel and/or the fuel-using equipment. 4 figs., 9 tabs. 


43305 (CONF-860818—2) Research plan for commercial 
sector retrofits. MacDonald, J.M. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86013273. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, CA, USA (17 Aug — 

A plan for a Retrofit Research program at the 
of Energy covering commercial buildings was developed in 1985. 
The purpose of the plan was to define whether a federal role was 
justified for retrofit research and, if so, what work should the pro- 
gram cover. Estimates developed as the program has progressed i in- 
dicate that the technical potential for energy savings in commercial 
buildings from retrofit measures may be as high as 40% of total 
sector energy use. This implies a total potential savings of 5 Quads/ 
y or $30 Billion/y. “Technical” potential means that simple pay- 
back periods are 10 years or less. However, savings for solar or 
other renewable energy retrofits are typically not included in the 
estimates. Achievable savings, which means that simple payback pe- 
riods are 5 years or less, are estimated to be in the range of 20% of 
total use. 


43306 (CONF-860818—3) Participation of the elderly in 
-sponsored residential conservation 


utility conservation programs. Berry, 
L.G.; Brown, M.A. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 16p. NTIS, "PC A02/MF 
A01; GPO Dep. File Number DE86013264. 

From American Council for an Energy Efficient Economy 
Santa Cruz summer study on energy-efficiency in buildings; Santa 
Cruz, o. USA (17 Aug 1986). 

though greater-than-average opportunities for residential 
PO improvements exist among the elderly, most utili- 


in utility programs. It contains a literature review, descriptions of 
program participation levels among the elderly, and a discussion of 
discrete choice model results which show that the association be- 
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tween age and nonparticipation persists even after the effects of 
other predictors such as income, education, dwelling age and need 
for retrofit are removed. In general, utilities include efforts to reach 
the elderly as one component of their programs for the poor. Since 
85% of the elderly are not poor, most will not qualify for these 
programs. Few utilities reach a large fraction of their low-income 
households either, regardless of the household’s age. Thus, a major- 
ity of the elderly, whatever their income level, do not receive con- 
servation services from utilities. 


43307 (DOE/BP—633) Occupants of residential stand- 
ards demonstration homes: are ee ee 
Bavry, J. (USDOE Bonneville Power Administration, Port- 
land, OR. Office of Conservation; Advanced Data Con- 
— ——— OR (USA)). Apr 1986. . NTIS, PC 
/MF AOI; 1 ; GPO Dep. File Number D) 13969. 
The Residential Occupant Survey - Mail was implemented in 
the spring of 1985. It was designed to supplement energy monitor- 
ing data and to provide a measure of the comparability of the 
homes built to the Model Conservation Standards (MCS), and a 
self-selected group of control homes built in recent years. We also 
tested the comparability of these two groups of homes to a group 
of homes randomly selected from a representative sample of owner 
occupied homes in the region. This report represents current 
knowledge of many of the factors relating to the thermal perform- 
ance of homes. It will be supplemented by a second RSDP occu- 
pant surveys survey, a regional conservation survey, and a 
homebuyer’s survey whose results will be available by the summer 
of 1986. 


43308 (DOE/BP—6014210) Technical reference manual. 
A en ee eaten ae 
and construction personnel involved in the Super Good Cents 
home program. (USDOE Bonneville Power Administration, 
Portland, OR). Jan 1985. 654p. cen PC A99/MF AOI; 1; 
GPO Dep. File Number DE86014 

itty a il 
Conservation Standards adopted by the Regional Power Planning 
Council. This level of conservation in new electrically heated 
Same oe iene, 

gion. Participating utilities acknowledge homes that meet 
Good Conte chaniiunte anid tnitts tiihtiees to otf Gam. This tanned 
is written to be useful, clear, and concise. The goal is to present 
information in a manner that will give users what they need to par- 


specifications are contained in Appendix B. 


43309 On eee House tightening manual for 
homeowners and weatherization contractors. 


Management Services, Inc., Portland, OR (USA); 
Engineering, Inc., Bend, OR (USA)). 31 Oct 1985. Contract 
AI79-83BP 13301. 52p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE86013967. 


repair of major residential air infiltration sources, based on the ex- 
perience of professional “house doctors,” using trained visual in- 
spection techniques. This manual describes how to locate and repair 
the kinds of leaks that were encountered in the 40 test homes, with- 
out test equipment. 


43310 (DOE/BP/13795—3) End-use load and conserva- 


presented at the Electric 

Power Research Institute’s commercial end-use metering 

Northwest Labs., Richland, WA (USA)). 

Oct 1985. Contract AC79-83BP13795;AC06-76RL01830. 

104p. NTIS, PC A06/MF A011; 1; GPO Dep. File Number 

DE86013978. 

hep apenas aergaenemnen cin. 
(ELCAP) is an hourly end-use metering experiment sponsored b 

the Bonneville Power Administration (BPA) and managed by Pn 
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cific Northwest Laboratory (PNL). The six papers presented on 
ELCAP are collected and reprinted here as a single document that 
presents both an overview of the program as well as more specific 
descriptions of the ‘s various elements: recruitment of 
buildings, instrumentation of the buildings, data acquisitions, data 
management, and data verification. These papers remain the most 
concise description of the functional aspects of ELCAP. 


(@OE/BP/13795—4) End-use load and conserva- 

ee ine of field data acquisition 

Tomich, S.D.; Schus- 

ortreest Labs., Richland, WA (USA)). 

Oct 1985. Contract AC79-83BP13795;A.C06-76RL01830. 

3lp. NTIS, PC A03/MF A01; GPO Dep. File Number 
D 13979. 

This report describes the design of an end-use electric 
energy metering system which was developed for the Bonneville 
Power Administration's (BPA) End-Use Load and Conservation 
eee This large-scale data collection 

1000 buildings of various complexity distributed 
Soetinons BPA’s four-state service area. An application of this 
scope required a field deployable, multichannel data logging system 
capable of very low-cost watt . In response to BPA’s pro- 
grammatic requirements, Pacific Northwest Laboratory (PNL) de- 
veloped and refined a field data acquisition system (FDAS) based 
on state-of-the-art microprocessor technology and using voice- 
grade telephone communications for data retrieval and communica- 
tions. 


43312 (DOE/BP/13795—5) End-Use Load and Conser- 
vation Assessment Program. Development of the sample for 
ELCAP: in RSDP homes. Parker, G.B.; Foley, 
L.O. (Pacific Northwest Labs., Richland, WA (USA)). Oct 
1985. Contract AC06-76RL01830;AC79-83BP13795. 46p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86013964. 


The purpose of this report is to document the evolution of 
the sample of residences for an energy monitoring experiment, 
which involved two separate programs within the Bonneville 
Power Administration's (BPA) Office of Conservation. Specifically, 
the document describes the recruitment and installation 
activities for selected homes built under the Residential Standards 
Demonstration Program (RSDP) that were to be monitored as part 
of BPA’s End-Use Load and Conservation Assessment Program 
(ELCAP). The report documents these activities and related pro- 
grammatic decisions for the period from the study's inception (No- 
vember 1983) through April 30, 1985. 


43313 (DOE/BP/13795—6) End-use load and conserva- 
tion assessment program. Commercial building pilot review. 
Mazzucchi, R.P. (Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1985. Contract AC79-83BP 13795; AC06- 


76RL01830. . NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86013965. 

The End-Use Load and Conservation Assessment Program is 
a data collection effort designed to provide reliable information on 
the end-use levels and patterns of electrical loads in buildings in the 
Pacific Northwest. This program, which is sponsored by the Bon- 
neville Power Administration and conducted by the Pacific North- 
west Laboratory (PNL), comprises several individual studies taking 
advantage of a common technology to collect and process data re- 
vealing the energy performance of participating buildings. The 
Commercial Base Study is designed to meter, survey, and analyze 
the end-use consumption of 200 sites in the city of Seattle. A pilot 
program was conducted to evaluate and refine project methods 
prior to launching full-scale installation activity. The specific objec- 
tives of the pilot were to: (1) determine the best methods to recruit 
participants, (2) better understand the diversity of building charac- 
teristics in order to determine installation complexities, (3) docu- 
ment the performance of the equipment, and (4) evaluate the per- 
formance of installation contractors. This report serves to docu- 
ment the activities conducted to fulfill those objectives, focusing on 
the methods used to recruit and install metering equipment in com- 
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43314 (DOE/BP/13795—7) End-use load and conserva- 
tion assessment program. The residential pilot study. Parker, 
G.B.; Pearson, E.W.; Sandusky, W.F. (Pacific Northwest 

hiand, WA (USA)). Oct 1985. Contract AC79- 
83BP13795; ACUG-TORLOIESG 39p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86013980. 

This report documents a residential pilot study designed to 
test procedures for conducting the full-scale Residential Base Case 
Study for the End-Use Load and Conservation Assessment Pro- 
gram (ELCAP). This program, which is sponsored by the Bonne- 
ville Power Administration (BPA), will provide electrical energy 
use data on a variety of buildings and residences within the BPA’s 
service area. The residential studies will meter approximately 600 
residences throughout the Pacific Northwest. Four specific tasks 
were tested in the pilot study: recruitment of residences, installation 
of the metering equipment, acquisition of data from the metering 
equipment, and data management. Each of these tasks will be part 
of the full-scale study that will be completed for BPA’s service 
region. The pilot study was designed to simulate, within reason, the 
actual conditions that would be encountered during the full-scale 
study. 


43315 (DOE/BP/15115—1) Analysis of a effi- 
ciency standards and rebate incentive programs for domestic 
refrigerators in the Pacific Northwest. Geller, H.S. (Ameri- 
can Council for an Energy-Efficient Economy, W: 
DC). Nov 1985. Contract AP79-85BP15115, 100p. 
PC A05/MF AOI; 1; GPO Dep. File Number DEIGO13976 
Refrigerator-freezers (R/Fs) and freezers (FRs) account for 
16% of the electricity consumed in the residential sector of the 
Bonneville Power Administration (BPA) forecast region (Oregon, 
Washington, Idaho and Western Montana). After space and water 
heating, R/Fs are the largest residential electrical end-use. There is 
great potential for reducing electricity consumption in a cost-effec- 
tive manner through the purchase and use of more energy-efficient 
R/Fs and FRs. For example, if every household in the BPA region 
had the best R/F model now mass-produced, the electricity savings 
would be about 5 billion kWh/yr, approximately the power sup- 
plied annually by 1000 MW of nuclear or coal-fired generating ca- 
pacity. The Northwest Power Planning Council (NPPC) and BPA 
recognize the savings potential from efficient R/Fs and FRs as well 
as the barriers to their use. In the 1983 regional power plan, the 
Council directed BPA to develop and implement incentive and pro- 
motion programs for efficient appliances. The NPPC also called for 
the evaluation of minimum efficiency standards for appliances sold 
in the region. In response to this directive, the Office of Conserva- 
tion in BPA funded an evaluation of both rebate incentive pro- 
grams and minimum efficiency standards for R/Fs and FRs. The 
results are presented in this report. 


43316 (DOE/BP/20521—1) Residential standards dem- 
onstration program: builder cost analysis. results 
report No. 5. Vine, E. (Lawrence Berkeley Lab., CA 
(USA)). May 1986. Contract AC79-83BP20521. 235p. NTIS, 
PC All/MF A0O1; 1; GPO Dep. File Number DE86014103. 

This cost analysis of the Residential Standards Demonstra- 
tion Program (RSDP) was prepared for the Office of Conservation 
by the Applied Science Division of Lawrence Berkeley Laborato- 
ry. The cost data were reported by the builders of RSDP homes to 
the state energy agencies of Idaho, Montana, Oregon, and Washing- 
ton. The data were reviewed by the States, assembled at BPA, and 
transferred to Lawrence Berkeley Laboratory for analysis. Despite 
repeated efforts at each step to ensure high quality data, some 
errors, anomalies, and inconsistencies are likely to remain. In addi- 
tion, the first level of data collection depended on the reporting and 
subjective judgments of busy builders who are not accustomed to 
reporting costs in such detail and in the specific categories request- 
ed. The large samples involved provide some insurance against bias, 
especially when median values are used. Consequently, we are con- 
fident in the overall robustness of the data. It represents the best 
and most detailed data of this type available in the Pacific North- 
west. 
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43317 (DOE/CE/15240—T3) Insulated siding. Quarterly 
technical progress report. (Ball State Univ., Muncie, IN 
(USA). Center for Energy Research/Education/Service). 31 
Jul 1986. Contract FG01-85CE15240. 9p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE8 13886. 

This quarterly report summarizes findings concerning the 
ability of moisture to migrate through the insulated siding, the in- 
tegrity of the vinyl-foam composite bond through repeated thermal 
cycling, and the effect of thermal cycling on surface buckling (“oil 
canning”). 


43318 (DOE/R0/01367—-T1) Fire safe despite 
high creosote potential. Final Norton, D.W. (Norton 
(David W.), Fairbanks, AK (USA)). 23 Apr 1984. Contract 
FG06-81R001367. 19p. NTIS, PC ‘402/MF A0l; 1; GPO 
Dep. File Number DE86013163. 

A new chimney design that prevents stack fires is presented. 
The construction, installation and operation of the chimney are all 
outlined. (BCS) 


43319 (EGG-M—03686) Heat-of-reaction chemical heat 

pumps: possible configurations. Kirol, L.D. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
761D01570. 10p. (CONF-860607—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013447. 

From 8. annual energy technology conference; Houston, 
TX, USA (17 Jun 1986). 

Chemical heat pumps utilize working fluids which undergo 
reversible chemical changes. Mechanically driven reactive heat 
pump cycles or, alternatively, heat driven heat pumps in which 
either heat engine or heat pump working fluid is reactive, are con- 
sidered. As such, chemical heat pumps can be classified by (a) drive 
(electric drive, waste heat drive, or prime energy drive), (b) operat- 
ing mode (periodic or continuous), (c) type of coupling between 
the heat engine and heat pump, (d) thermodynamic cycle used in 
the heat engine and heat pump, and (e) phases of the working mate- 
rial. This matrix classification of chemical heat pumps illustrates 
that there are many possible chemical heat pumps, suggests new 
heat pump configurations which have not been previously consid- 
ered, and reveals that systematic evaluation of these configurations 
is possible. Dimensions of the heat pump matrix are described, and 
heat pumps examples are discussed. ions selected for ini- 
tial study in DOE’s industrial heat pump program are highlighted. 


43320 (EPRI-EM—4654) Hybrid heat pump application 
study. Final report. Koebbeman, W.; W: i ao 
cal Technology, Inc., Latham, NY (USA)). Jul 1986. 1 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920403. 

In certain process industries, the hybrid heat pump offers 
economic advantages over other heat recovery and steam-produc- 
ing systems. This study provides a basis for utilities and their indus- 
trial customers to analyze the technology's special characteristics 
and its potential in specific situations. 


- ete eae ees ce Monitoring of central and 
<a S.C. (Carrie Co: Spaces, NY CO A) Re: 
er yracuse, e- 
search Div.). Tal 1986. 447,  hemuih Menon, Center, Box 
50490, Palo Alto, CA 94303. File Nomberr186 T186920404. 
This report presents the field data and related analysis for 
nine residential heat pump and five room unit installations. These 
results cover both heating and cooling operation for a period of 
one to two years, depending upon the installation date at each site. 
This program is a follow-on project from RP789-3, which moni- 
tored seven residential central heat pump installations. The results 
of this program are of interest to electric utility representatives in 
need of quantitative heat pump performance data. This report de- 
scribes the building structures, the associated heat pump systems, 
and the instrumentation system used to record the performance 
data. Data summaries are then presented which quantify the actual 
Operating characteristics and performance of these heat pumps in 
both heating and cooling modes of operation. An analysis of these 
data is also presented to interpret the results, including electrical 
demand profiles for utility and equipment peak days. In addition to 
monitoring standard single-compressor/single-speed heat pump sys- 
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by fossil fuels directly rather than by electricity was 


43323 (LBL—17173-Rev.) Technical description: the 
velope thermal test unit. Revision. Modera, M.P. (Lawrence 
Berkeley Lab., CA (USA)). Jan 1984. Contract AC03- 
76SF00G98. 27p. (CONF-850123—5-Rev.). NTIS, PC A03/ 
MF A011; GPO Dep. File Number DE86013204. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Chicago, IL, USA (27 
Jan 198 

aidendi itn badiaieiadionsitiiedini ines tiie atanteetatn 
thermal performance of walls in a laboratory environment, there is 
little information concerning either the steady-state or dynamic per- 
formance of walls in situ. This report describes a measurement ap- 
paratus, the Envelope Thermal Test Unit (ETTU), developed to 
measure the in situ thermal performance of walls. It includes a de- 
scription of ETTU’s operation, its construction, and the results of 
tests in the laboratory and in the field. The apparatus is described in 
detail, including technical ee of the hardware. The 
ETTU measurements are made by com- 
aan chandatien of Ae MEEEEEEnaiciin maemitin eee 
comparisons, based upon application of the Simplified Thermal Pa- 
rameter theory to the interpretation of ETTU measurements, show 
good agreement with the computer simulations for all of the walls 
tested, except for a thick concrete wall. The measurements on the 
concrete wall were affected by large lateral heat flows. 


(LBL—18725) Energy signature monitor (ESM), a 
low cont clas B data a system. Szydlowski, R.F. 
(Lawrence Berkeley CA (USAD. May 1986. Contract 
ACO03-76SF00098. NOONE. 85024 1—3; EEB-EPB—86- 
11). NTIS, PC ‘Aga hare A0l; 1; GPO Dep. File Number 
DE86013195. 

From 1. national conference on microcomputer applications 
for conservation and renewable energy; Tucson, AZ, USA (26 Feb 
198: 

a 
the Energy Signature Monitor (ESM), an innovative data acquisi- 
tion system which addresses the data acquisition and analysis re- 
quirements of test programs which involve monitoring of large 
samples of buildings. Information about the typical number of sen- 
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sors and the accuracy requirements for such large monitoring 
projects was incorporated into the development of the ESM in 
order to meet the needs of most researchers without adding unnec- 
essary and expensive features. The ESM hardware includes a mi- 
croprocessor-controlled data acquisition program, 16 analog chan- 
nels, two pulse-count channels, a RS232 computer interface, and a 
removable EPROM-based data storage module. In conjunction 
with the hardware a complete data management software package, 
written to operate on a personal computer, was developed to facili- 
tate analysis of the recorded data. A total of 23 ESMs have been 
built to date, all of which are being used in a field monitoring study 
currently being conducted by Lawrence Berkeley Laboratory. 
Technical support is being provided to two private-sector compa- 
nies that are interested in marketing a commercial version of the 
ESM. 


43325 (LBL—20247) Improving diagnostics and energy 
analysis for multifamily study. Modera, 
M.P.; Diamond, R.C.; Brunsell, J.T. (Lawrence Berkeley 
Lab., CA (USA); Norges Byggforskningsinstitutt, Oslo). 
Apr 1986. Contract AC03-76SF00098. . (CONF- 
851202—14). NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE86013187. 

From DOE-ORNL-ASHRAE-BTECC conference on ther- 
mal performance of the exterior envelopes of buildings-III; Clear- 
water Beach, FL, USA (2 Dec 1985). 

Multifamily buildings are approximately one quarter of the 
US housing stock, consuming over two quads of energy per year, 
and represent a considerable potential for energy conservation. This 
report describes a case study in multifamily retrofit research per- 
formed by Lawrence Berkeley Laboratory (LBL) in collaboration 
with the city energy office in Minneapolis, MN. The basis for the 
case study is a one-week experiment in a seven-unit brick apartment 
building in Minneapolis. The experiment was to use diagnostics that 
are not conventionally performed in multifamily buildings to evalu- 
ate existing and potential retrofits. The project included a detailed 
energy balance on the building’s brick set steam boiler and an ex- 
amination of the air leakage paths throughout the building. The 
boiler diagnostics involved determination of jacket heat loss from 
surface temperature measurements, and determination of off-cycle 
stack loss from tracer gas and stack gas temperature measurements. 
The off-cycle stack loss measurements showed that a vent damper, 
a retrofit that restricts the flow through the boiler flue when the 
boiler is not operating, reduced the energy consumption of the 
boiler by approximately 10%. The air leakage diagnostics involved 
blower door tests to measure the total external leakage area, (using 
six blowers doors to pressurize the entire building), and tests to dis- 
tinguish the leakage areas of different flow paths, made by testing 
individual apartments with and without simultaneous pressurization 
of adjacent apartments. These tests show that only 40% of the leak- 
age area of the apartments is in the exterior envelope. These leak- 
age areas are used in conjunction with a multizone air infiltration 
model to determine the flows between apartments and to the out- 
side. 


43326 (ORNL/CON—200) Cooling-energy measurements 
of unoccupied single-family houses with attics containing radi- 
ant barriers. Levins, W.P.; Karnitz, M.A. (Oak Ridge Na- 
tional Lab., TN (USA)). Jul 1986. Contract ACO05- 
840R21400. 53p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number D 6014343. 

Tests were conducted by Oak Ridge National Laboratory 
(ORNL) to determine the magnitude of the energy savings brought 
about by installing radiant barriers in the attics of single-family 
houses. The radiant barrier used for this test is a product with two 
reflective aluminum surfaces on a kraft paper base. The purpose of 
the radiant barrier is to reduce the radiant heat transfer component 
impinging on the fiberglass attic insulation. The radiant barrier 
works as a system in conjunction with an air space and can theo- 
retically block up to 95% of far-infrared radiation heat transfer. 
The experiment was conducted in three unoccupied research 
houses that are operated by ORNL. Two variations on the installa- 
tion of radiant barriers were studied. One house was used as the 
control house (no barrier was installed), while the other two were 
used to test the two different methods for installing the radiant bar- 
riers. In one house the barrier was laid on top of the attic fiberglass 
batt insulation, and in the other house, the barrier was attached to 
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the underside of the roof trusses. The attics of all three houses were 
insulated with kraft-paper-faced R-19 fiberglass batt insulation. The 
results showed a savings in the cooling loads of 21% when the ra- 
diant barrier was laid on top of the attic fiberglass insulation and 
13% with the radiant barrier attached to the underside of the roof 
trusses. The savings in electrical consumption were 17% and 9%, 
respectively. The electrical consumption data and the cooling load 
data indicate that the most effective way of installing the foil is to 
lay it on top of the fiberglass insulation. The radiant barriers re- 
duced the measured peak ceiling heat fluxes by 39% for the case 
where the barrier was laid on top of the fiberglass insulation. The 
radiant barrier reduced the integrated heat flows from the attic to 
the house by approximately 30 to 35% over a 7-day time period. 


43327 (ORNL/CON—210) Dynamics of participation 
and supply of services in the Hood River Conservation 
Project. Hirst, E.; Goeltz, R. (Oak Ridge National Lab., TN 
(USA)). Jul 1986. Contract AC05-840OR21400. 42p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE860 4335. 

The Hood River Conservation Project (HRCP) is a major 
residential retrofit demonstration project. HRCP is funded by the 
Bonneville Power Administration (BPA) and run by Pacific Power 
and Light Company. The project was conducted in the community 
of Hood River, Oregon, will cost $21 million, and will last for 
three years (mid-1983 through 1986). Installation of applicable ret- 
rofit measures was completed by the end of 1985; data collection, 
analysis, and report writing will continue through 1986. This report 
documents the extent to which households participated in HRCP. 
Differences between participants and eligible nonparticipants are 
examined. Similarly, differences among participants as a function of 
when they signed up for HRCP are analyzed. The report also ex- 
amines the dynamics of program services (i.e., times between audit 
requests and audit, and between audit and installation of measures). 
These analyses are based on data from the roughly 3500 Hood 
River homes eligible for HRCP, 3189 of which received free home 
energy audits and 2988 of which received HRCP-financed retrofit 
measures. 


43328 (ORNL/SUB—84-05906/1)  Allternative utility 
conservation program designs: an evaluation based on case 
study program experience. Kreitler, V. (Synergic Resources 
Corp., Bala-Cynwyd, PA (USA)). 1985. Contract ACO0S5- 
840R21400. 180p. NTIS, PC A09/MF A01; 1; GPO Dep. 
File Number DE86013946. 

Utilities around the nation are promoting residential conser- 
vation through a variety of program activities, ranging from cus- 
tomer education programs to financial incentive programs to direct 
installation programs. This report was undertaken to evaluate some 
of these alternative program designs, to compare their achieve- 
ments against those of the RCS program, and to suggest program 
planning directions that seem most promising. Interviews with pro- 
gram managers were used to elucidate the rationale behind the al- 
ternative programs and to discuss program effectiveness. The expe- 
riences of nine utilities and one nonutility organization are re- 
viewed. Program managers’ opinions about RCS and their experi- 
ences with thirteen other programs are summarized. The effective- 
ness of the alternative program designs are compared and some im- 
plications for conservation program planning and implementation 
are highlighted. 


43329 pete ae eh Absorption fluids data 
report on USA data. Macriss, R.A.; Zawacki, 


survey: final 
T.S. (Institute of Gas Technology, 0, IL (USA)). 
May 1986. Contract AC05-840OR21400. 110p. NTIS, PC 
A06/MF A001; 1; GPO Dep. File Number DE86014334. 

In an 8-month evaluation, 150 different US publications con- 
taining data that relate to properties of binary, ternary, and multi- 
component absorption fluids were identified; from these i 
tions, 67 were selected as primary sources of relevant US data. 
Fluids covered include combinations of 25 different refrigerant 
compounds, as well as of 67 single, 30 binary, and 4 ternary absorb- 
ent compounds. Generally, the 25 refrigerants are divided among 
the following categories of chemical compounds - INORGANIC 3, 
ORGANIC 22 (amines 3, alcohols 3, halogenated 16). Likewise, the 
single absorbent compounds generally are subdivided as follows - 
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INORGANIC 31, ORGANIC 48 (alcohols 6, ethers 5, alcohol- 
ethers 2, amines 8, amines 3, amine-alcohol 1, esters 9, ketones 5, 
acids 3, aldehyde 1, others 4). The binary and ternary absorbents 
are various mixtures of two or more single absorbent compounds. 
Coarse screening and evaluations were performed. Data gaps for 
key fluids are summarized and unresolved conflicts in data are 
noted. Results show that, with very few exceptions, all candidate 
fluids for development activities dealing with advanced absorption 
heat pump concepts have data gaps that must be addressed in the 
near future. 


43330 (P—400-84-007) Energy efficiency standards. Reg- 
ulations for compliance, 1985 edition. (California Energy Re- 
sources Conservation and Development Commission, Sacra- 
mento (USA)). Aug 1985. 174p. California Energy Commis- 
sion, 1516 9th Street, Sacramento, CA 95814. File Number 
TI86901574. 

This publication contains: sections of the California Adminis- 
trative Code (Title 20), the consolidated and streamlined 1978 and 
1982 Residential Standards, the consolidated and streamlined 1978 
Nonresidential Standards, and the new 1985 Office Standards (alter- 
native compliance procedure until January 1, 1987). 


43331 (PB—86-200607/XAB) Rankine engine driven 

cle heat pumps in the USA - a review of work un- 
dertaken by Mechanical Technology Incorporated, New York. 
King, R. (British Hydromechanics Research Association, 
Cranfield). 1983. 36p. (TN—1944). NTIS, PC A04/MF 
AOl. 


The report, which was prepared for the U.K. Energy Tech- 
nology Support Unit (ETSU) is an assessment of the current state 
of development of Rankine Engine Driven Rankine Cycle Heat 
Pumps undertaken by, or in conjunction with Mechanical Technol- 
ogy Incorporated (MTI) of Latham, New York, U.S.A. Domestic 
and commercial buildings and industrial applications are addressed. 
Case histories are used to illustrate specific and general points of 
technical and economic acceptability. Marketing surveys and devel- 
opment strategies are discussed. The work assessed was undertaken 
ostensibly for the U.S. Market and it is believed that the conclu- 
sions drawn in the report will be of direct assistance to potential 
developers in the U.K. The review concludes that there is virtually 
no commercial prospect for these devices in the foreseeable future 
and indicates where alternative development effort is being applied 
by MTI, for the U.S.A. 


43332 (PB—86-210937/XAB) Critical survey of dynamic 
mathematical models of refrigeration systems and heat pumps 
and their components. Technical memo. James, K.A.; James, 
R.W.; Dunn, A. (Polytechnic of the South Bank, London 
). Inst. of Environmental ae Mar 1986. 48p. 
—97). NTIS, PC A05/MF A0i 
A critical review of current literature concerning dynamic 
modelling of refrigeration systems and heat pumps has been under- 
taken. The component models comprised: compressors, condensers, 
evaporators, expansion valves, suction-liquid line heat exchangers, 
inter-coolers for two-stage systems, and pipe connections. These 
models were dealt with separately and critically compared. The 
future role for modelling is discussed and areas for future research 


43333 (PB—86-213980/XAB) Free-piston Stirling engine 
development. Annual report, December 1, oe 31, 
1985. Ackermann, R.A. (Mechanical Technolo 

Latham, NY aie oa 1986. 216p. MTT SeTRI6. 
NTIS, PC A10/MF A 

The fhee-pnon Sting cage (FPSE) ts tong developed 0 

a potential gas-fired prime mover for heat-pump applications in the 
residential market. The heat pump features an advanced FPSE cou- 
pled to a Rankine refrigerant compressor through a hermetically 
sealed diaphragm-activated hydraulic transmission. During the past 
year, the program has concentrated on developing the engine and 
compressor component improvement in performance and realiabi- 
lity. The report presents the progress made. 
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43334 Co ee Latent and sensible ioad 
distributions in conventional and energy-efficient residences. 
Final report, January 1983-January 1986, Fairey, P.; Keres- 
tecioglu, A.; Vieira, R.; Swami, M.; S. (Florida 
Techno Univ., Cape Canaveral SA). FL Solar 
Ener, ter). May 1986. 230p. EC-CR— 153-86). 
NTIS, PC All/MF A011. 


validated against field and laboratory data with good results. 


43335 (SERI/PR—255-2627) Solid-state electrochromic 
switchable window glazings, FY 1984 progress report. 
Benson, D.K.; Tracy, C.E.; Ruth, M.R. (Solar Energy Re- 
search Inst., Golden, co (USA)). Apr 1986. Contract 
AC02. 83CHIOO3. 71; 71 NTIS, PC ‘A04/MF A0l; 1; GPO 
Dep. File Number DE86004455. 

Multilayer, solid-state electrochromic coatings have been 
prepared and characterized. The electrochromic activity is based 
on hydrogen-ion insertion into a microcrystalline tungsten oxide 
(H/sub x/WO/sub y/) layer from a hydrated microcrystalline mag- 
nesium fluoride layer. The coatings typically consist of four layers 
deposited sequentially onto glass: transparent conductor (tin-doped 
indium oxide, ITO) 330 nm; eiectrochromic material (H/sub x/ 
WO/sub y/) 500 nm; hydrated fast-ion conductor/electron current 
blocking layer (MgF2) 100 nm; and transparent conductor (gold) 13 


with gold conductive layers was limited to 32% solar and 56% visi- 
ble. Replacing the gold conductive layer with a tin-doped indium 
oxide layer increased the maximum transmittance to 59% solar and 
64% visible but impaired the electrochromic response. Large area 
contingy 0b Aiding aah anh tenes ty dieiien te Mn 
same manner as the 12 cm? test specimens. Preliminary analyses 
were made of possible ion costs and possible energy savings 
benefits which would be derived from optimal use of such switcha- 
ble window coatings. 


43336 OW Weddington Sx Model conservation a 
bibliography ashington State Energy Office, 
(USA)). Jun 1986. 108p. NTIS, PC A06/MF A01; G 
Dep. File Number DE86013563. 
This bibliography i is divided into sections dealing with build- 
solar 


seemed nadie, lonn Suan Geaeanie onli Ostia tiene. 
tion. (DLC) 


43337 Ratt Ole a ee See 
data: are energy management systems promising sources?. 
Flora, D.; fea oe Akbari, H. (Lawrence ae oe 
Lab., CA). E (Washington, D.C.); 13: 1057- 
1075(Mar 1986). CONF.860 3—). 
From 13. shingion, DC, USA (? Mar 198. 
ee Ee ee 
‘arious techniques ha’ ve been used to obtain building energy 


tion over and above traditional methods. The number of existing 
EMS's in both retrofitted and new commercial buildings is signifi- 


end-use level analysis. An example of how an EMS has been used 
to collect this information and the resulting improvements in analy- 
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sis are presented. The authors conclude that in-place EMS’s can be 
utilized to better understand present energy use, identify opportuni- 
ties for load management and conservation, and monitor perform- 
ance. Preliminary analyses indicate that data gathered automatically 
by an EMS can be instrumental in the generation of accurate end- 
use breakdowns and load profiles. 14 references, 4 figures. 


—_ Beyond the hardware. Barvenik, S. (Scallop Ther- 

mal Management, Inc., Boston, MA). Energy Technology 
(Washington, D.C.); 13: 1134-1139(Mar 1986). (CONF- 
860303—). 

From 13. annual energy technology conference and exposi- 

tion '86); Washington, USA (17 "Mar 19 

Tne os past 15 years exces an <= of advanced 
tuliding ae technology. Developers of new buildings have 
begun to describe the integration of data processing, electronic 
mail, telecommunications and temperature control systems as con- 
stituting the intelligent building. The systems available today, while 
distinct improvements, do not have the sensors, software or pricing 
that would enable them to know what is going on in each area of a 
building at all times. They cannot, therefore, control comfort and 
energy in a truly intelligent manner, in that it is impossible to 
manage unmeasurable quantities. 
43339 Intelligent buildings: smart today? Smart tomor- 
row?. Kolodkin, S.S. (CENERGY, Inc. nn 
Energy Techno: (Washington, D.C.); 
1986). as 303—). 


From 13. annual energy technology 
tion = ‘8 


: 1140-1 tanMing 


conference and exposi- 
aoa DC, USA (17 Mar 19 

ition of an intelligent b { IT Ma 1900. ay a 
new uabandiiies emerge. Such buildings will contain most of the 
following elements: a building computer, communications integra- 
tion, computer integration, and miscellaneous services, such as doc- 
ument storage, retrieval, and reproduction. Developments in this 
field in the future are likely to include: continued decentralization 
of computer power, large databases but much cheaper mass storage, 
movement toward personal communication, substitution of commu- 
nication for transportation, and periods of increased security re- 
quirements, restrictions on private transportation, and changes in 
personnel policy. Planning necessary to ensure a long intelligence 
life for a building must include stress on fundamentals (location and 
inherent energy efficiency, access, and appearance), design for easy 
change, an awareness of history and trends, and the use of current 
technology with the expectation of change. 


43340 Intelligent buildings: removing the mystique. 
Kowaleski, M.J. (United Technologies, Carrier, Building 
Automation Systems, Waltham, MA). Energy Techno 

oo D.C.); 13: 1148-1156(Mar 1986). (CONF- 


From 13. annual energy technology conference and exposi- 


ti T ‘86); Washington, USA (17 Mar 198 
onic The fundamentals of intelligent bul eerie see Qhineslie. 


System integration, reliability nomioeemg i flexibility, and cost are 
the factors which are seen to underlie the design of systems and 
hardware configuration in such buildings. The problems associated 
with interfacing equipment from different manufacturers are dis- 
cussed. It is concluded that builcing intelligence is simply another 
area of design which must be evaluated along with other building 
requirements. 


43341 After the warranty. Lukas, G.P. Ene 
fos D.C.); 13: 1157-1163(Mar 198 


Technolo- 
. (CONF- 


From 13. annual energy technology conference and exposi- 


tion (ET '86); Washington, DC, USA (17 Mar 19 
The need for competent and effective 4. building en- 


vironmental monitoring and control systems is discussed. The vari- 
ous roles of the service organization are discussed, including engi- 
neering software development. Many of the improvements noted in 
the service industry during the past 5 years are attributed to a 
heightened awareness of the customer. 


43342 Trends in building automation and communica- 
tions. McLean, M.B. Energy Technology (Washington, D.C.); 
13: 1164-1173(Mar 1986). (CONF-860303—). 
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From 13. annual energy technology conference and exposi- 
tion (ET ‘8 ashington, DC, USA (17 Mar 1986). 

. eae of building amie - the kinds of things build- 
ciisaidineraeltalas tani onamaao ie deticdiaae eae 
cussed. Four major areas are treated: artificial intelligence, commu- 
nications, person-machine interface, and predictive maintenance. 
The point is made that the rate of change in this field is rapid and 
becoming even moreso. 


43343 Intelligent building. Finkboner, R.H. (Honeywell, 
Inc.). Energy Technology (Washington, D.C.); 13: 1174- 
1182(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion we '86); Wi DC, USA (17 Mar 1986). 

The term in t building is defined. Three systems are 
sotis is aieel 2 al Gedinaeas eines coins communication 
systems, information systems and controls. The working relation- 
ship between building owners and their technology partners is dis- 
cussed, and the capabilities and characteristics of a good technolo- 
gy partner are defined. 4 figures. 


43344 Barriers to installation of retrofit measures in the 
Hood River conservation “Se. Hirst, E.; Goeltz, R. (Oak 
Ridge National Lab., TN). E rey Technology (Washington, 
DC): 13: 1182-1190(Mar 1986). (CONF-860303 —). 

From 13. annual energy technology conference and exposi- 
tion a ‘86); Washington, DC, USA (17 Mar 1986). 

The Hood River Conservation Project (HRCP) is a major 
residential retrofit research and demonstration project. The high 
level of retrofits included in the project and the substantial financial 
contribution from BPA minimize the importance of capital cost and 
existing levels of structure thermal performance, two major obsta- 
cles to retrofit in most programs. Removal of these barriers is effec- 
tive in getting recommended measures installed. Almost 90% of the 
measures recommended by the energy auditors were subsequently 
installed by the Project. About 40% of the barriers that prevent in- 
stallation of measures arise because the measure is already partially 
or fully in place, which often renders further installation cost-inef- 
fective. Physical barriers account for 30% of the non-installations. 
Non-compatible conditions were cited for 14% and customer con- 
cerns for 6% of the noninstalled measures. 5 references, 2 figures. 


43345 Industrial lighting retrofit for increased productivi- 
ty and efficiency. Fetters, J.L. Energy Technology (Washing- 
ton, D.C.); 13: 1191-1193(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washi DC, USA (17 Mar 1986). 

New lighting for the high bay area of the Columbus Works 
of AT & T Network Systems provides higher levels of illumination 
for the worker-occupants and lower levels of operating costs for 
the building owner. A new type stock prismatic glass luminaire was 
selected to provide the distribution characteristics required. This 
new luminaire design differs from other industrial luminaires in that 
it has an uncovered glass reflector which emits more of the total 
lamp lumens available as well as producing more uplight. By in- 
stalling this luminaire ten feet below the roof level, the ceiling 
space was converted into an illuminated cavity, turning the existing 
structural limitations to the designer's advantage. The increased 
uplight has not only provided increased lighting levels on both 
work surfaces and vertical surfaces, but has also visually opened up 
the previously dark overhead space. This effect has resulted in a 
high level of occupant acceptance, increased productivity and effi- 
ciency. 


43346 Measured 
buildings. Goldman, C. 
Lab., CA). Energy Technology ( Washington, D.C.); 13: 1194- 
1213(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET oe Washington, DC, USA (17 Mar 1986). 

Information barriers prevent many retrofits for energy con- 
servation in the multifamily sector. One information barrier, the 
lack of monitored building performance data is addressed by com- 
piling and analyzing measured data on the energy savings and cost 
effectiveness of conservation measures and practices installed on ex- 
isting multifamily units. Data sources are identified, and building 
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characteristics and retrofit measures are described. 9 references, 3 
figures, 3 tables. 


43347 Energymaster - desiccant “mg in the market- 
place. oy, J.A. (American Solar a Corporation, 
Waco, TX). E Technology (Washington, Cy: 13: 13: 1210. 
1213(Mar 1986). CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

In 1985 American Solar King Corporation began retail sales 
of its Energymaster Cooling, Heating, and Ventilating System. The 
open cycle desiccant unit had been under development since 1982. 
As of January 1, 1986, approximately 100 units are in operation. 
Market entry and success of the unit is totally dependent on utility 
pricing. 1 reference, 6 figures. 


43348 Advanced gas cooling equipment market opportuni- 
ties. Davidson, K.G. “Gas Research Institute, Chicago, IL). 
Energy Techno 
1986). (CONF-8 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washi DC, USA (17 Mar 1986). 

The positive outlook for natural gas supply and price, cou- 
pled with projected progress on the R & D front, is expected to 
result in competitive economics for gas-fueled cooling throughout 
his century. With the gas industry's continued participation in test- 
ing and marketing new systems and the electric industry's emphasis 
on peak capacity avoidance, gas cooling can come to represent a 
substantial market for gas companies and an important energy- 
saving technology for consumers. 1 reference, 6 figures. 


cag 
(Peckingten D.C); 13: 1214-1226(Mar 


Energy use and peak power for new commercial 
buildings from the BECA-CN date compilation: key findings 
and issues. Piette, M.; Riley, R. (Lawrence Berkeley Lab., 
CA). Energy Technology (Washington, D.C.); 13: 1248- 
1263(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Quantitative parameters covering energy use, peak demand, 
occupancy, operating conditions, construction costs, and energy 
costs are discussed. About two-thirds of the buildings considered 
are offices. The average BECA-CN office uses 66 kBtu/ft?-year, 
which is about half the national office stock average. Measured 
energy use for these efficient buildings is roughly comparable to 
computer predictions for buildings designed to comply with the 
new ASHRAE Standard 90.1P. The average maximum peak elec- 
tric demand is 5.5 W/ft? for the offices. Peak demand charges ac- 
count for about 20 to 30% of annual electricity charges. Energy 
costs an average of $1.02/ft?-year (in 1985 dollars) for the offices. 
18 references, 6 figures, 2 tables. 


43350 ees multi-source hydronic heat pump sys- 
tems. Meckler, M. (The Meckler Group, Encino, CA). 
Energy Tech (Washington, D.C.); 13: 1302-1316(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
ears Washington, DC, USA (17 Mar 1986). 

A comparative engineering study shows the MSHHPS to be 
far more cost effective on a life cycle basis than conventional air- 
to-air split heat pump, low pressure variable air volume, four-pipe 
fan coil (with and without chilled water storage) or even conven- 
tional water source heat pump systems. A subsequent testing pro- 
gram was completed in 1983. The results exceeded assumptions by 
reducing peak electrical demand by 23% and dramatically demon- 
strated that approximately 1.5 tons could be extracted from and re- 
turned to a nominal 3 ton test unit by means of an actual (i.e. simu- 
lated) VAV summer design day part load. 20 references, 9 figures. 


43351 Measuring heat pump service life. Hiller, C.C. 
lectric Power Research Institate, Palo Alto, CA). Energy 
echnology (Washington, D.C.); 13: 1317-1326(Mar 1986). 
(CONF- 860303—). 
From 13. annua! energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
The best and least ambiguous definition of heat pump service 
life appears to be that actuarial age at which half the units have 
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been completely removed from service. One study of heat pump 
service life performed in Alabama indicates that the median service 
life there is 20 years. Regardless of the method used to determine 
heat pump service life, questions concerning the validity of the 
result will doubtless be raised, as was the case for the study per- 
formed in Alabama. Researchers must do their utmost to perform 
studies that minimize the potential objections while obtaining statis- 
tically valid results. It is probable that directly contacting heat 
pump owners will prove to be the approach offering the least op- 
portunity for criticism. Additional information on service life of 
heat pumps in cold climates is desirable. Unfortunately, such infor- 
mation is difficult to obtain in statistically large quantities, and over 
significant age distributions. Information on maintenance character- 
istics and component failures is also desirable. Unfortunately, com- 
plete information on maintenance is even more difficult to obtain 
than on total unit life. Research on these areas continues. 2 refer- 
ences, 1 figure. 


43352 Off heat pump storage 
(Washington, D.C); 13 


Drake, M.S. E echnology 
1327-1330(Mar 198 ’ (CONF-26003— 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The basic design of a system installed in the Columbus, Ohio 
Zoo is described. The distribution system is described in detail. The 
control system is microprocessor controlled, with about 50 moni- 
toring points. Preliminary evaluations have indicated that the 
system can operate with an overall coefficient of performance in 
excess of 3.5. 1 figure. 


43353 eee Ta) Mean a chilled water storage 


system. 
Power Co., Energy Technology (Washing- 
ton, D.C.); 13: 1331- 1 saados 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The Potomac Electric Power Company (PEPCO) is actively 
studying methods, such as Thermal Energy Storage (TES), to 
reduce the summer peak growth rate. TES is a technology that can 
provide significant reductions in the summer on-peak demand level 
thereby aiding building owners in reducing their operating costs 
while helping utilities reduce summer peak load growth. From 
analysis of PEPCO’s chilled water storage system in its Forestville, 
MD office building it is evident that for demand reduction to be 
achieved significant consideration must be placed in the operational 
strategies chosen for the TES system. The chiller priority strategy 
was chosen because it is straightforward to implement and provides 
security that stored chilled water will always be available. The 
building, operating under the chiller priority scenario, accomplished 
a maximum load reduction 20 kW in 1985 and an average summer 
season load reduction of 13.5 kW. Demand reductions of up to 50 
kW were expected but not achieved largely due to the operational 
strategies chosen. An alternative approach is storage priority. If 
ammo pelantintheanindendnaaaianaaenseaaedinen nase 
analysis indicate that the expected demand reductions of 50 kW 
could have been achieved. 7 figures, 2 tables. 


43354 ee a a ae a. 
Koehler, J.A. (BM iasaMe Energy Technology (Wash. 
ington, D.C.); 13: 1343-13 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The stratified thermal storage system has proven to be not 
only successful but also reliable. Stratification within the tank has 
been achieved. The system works well in unison with the chillers, 
pumps, and other components comprising the site chilled water 
system. Monitoring difficulty still remains, but is more an annoy- 
ance than an operational problem. More than a year of operation 
has demonstrated that the stratified thermal storage system is a cost 
effective means of meeting larger chilled water peaks, while lower- 
ing overall energy costs. 6 figures. 
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Energy Techno 
1986) (CONF-8 
From 13. annual energy technology conference and exposi- 
tion ; Senee docaes 17 Mar 19 
er The desig con demand aeak for ping building is 
PP ine rd yyw pourrrelganpistettg at rane da 
age systems. Design and equipment specifications for such systems 
are presented. Three examples are given of systems which have 
been installed at various locations around the US, the cost and effi- 
ciency advantages they have demonstrated. 23 figures. 


us, on, 
(Weskingion D.C); 13: "1355-1378(Mar 


43356 Laser sealed vacuum insulating window. Benson, 
D.K.; Tracy, C.E. (to Dept. of Energy). US Patent Appli- 
cation 6-767,218. 19 a iiris Fe 27p. Contract AC02- 
83CH10093. DE86013678 S, PC A 3/MF A01; 1; GPO 
Dep. File Number DE86013678. 

A laser sealed evacuated window panel is comprised of two 
glass panes held spaced apart in relation to each other by a plurali- 
ty of spherical glass beads and glass welded around the edges to 
provide an evacuated space between the glass panes that is com- 
pletely glass sealed from the exterior. The glass welded edge seal is 
obtained by welding the edges of the glass panes together with a 
laser beam while the glass panes and bead spacers are positioned in 
a vacuum furnace and heated to the annealing point of the glass to 
avoid stress fracture in the area of the glass weld. The laser weld- 
ing in the furnace can be directed around the perimeter of the galss 
panel by a combination of rotating the glass panel and linearly 
translating or aiming the laser with a relay mirror. 
43357 Hydrofluoric eo sateinet on ite window and 
method for its fabrication. Mackay, H.A. (to 
Dept. of Energy). US Patent A ? as Aaa 6-756, tol. 18 Jul 
1985. 10p. Cnebact W-7405-ENG-36. DE86013688 NTIS, 
PC A02/MF A01; 1; GPO Dep. File Number DE86013688. 

A hydrofluoric acid-resistant composite window and method 
for its fabrication are disclosed. The composite window comprises a 
window having first and second sides. The first side is oriented to- 
wards an environment containing hydrofluoric acid. An adhesive is 
applied to the first side. A layer of transparent hydrofluoric acid- 
resistant material, such as Mylar, is applied to the adhesive and 
completely covers the first side. The adhesive is then cured. 
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43358 (CONF-840856—Vol-1, pp aaa oes 
of a computerized model to the evaluation | of the Missouri Ri- 
deshare Program. Grove, T.R. (Missouri Dept. of Natural 
Resources, Jefferson City). 1984. NTIS, PC A14/MF A01. 
File Number DE86011087. 

From National conference on energy conservation program 
evaluation; Chicago, IL, USA (27 Aug 1984). 

The Missouri Department of Natural Resources, Division of 
Energy has developed an econometric model relating the quantity 
of energy consumed in Missouri by fuel type and by economic 
sector to the value of demographic and economic variables, such as 
state population, total state personal income, and the prices of the 
various energy commodities. The poorer than expected fit of this 
equation as prices decreased suggests the possibility of other factors 
coming into play. In an effort to evaluate possible impacts from 
ridesharing programs, the ridesharing expenditures within Missouri 
were included as an additional variable for the equation modeling 
gasoline consumption in the transportation sector. This additional 
variable was found to be highly significant and to increase the al- 
ready high value of R square for the equation. The variables were 
modeled in logarithmic form so that the resulting slop of - .010 im- 
plies that a 1% increase ridesharing expenditure will result in a 
.010% decrease in transportation or highway gasoline consumption. 
These results were compared and contrasted with results obtained 
through a more conventional method and found to be higher, a not- 
unexpected result when considering the fact that the results are cor- 
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relational and not causal and that causality must be inferred. 8 ref- 
erences, 3 tables. 


43359 (CONF-860271—, pp 167-173) Coal: the next rail- 
en Ne ee (Association of Ameri- 
can Railroads, W: ashington, DC). Feb 1986. NTIS, PC Al10/ 

MF AO1. File Number DE86006602. 

From Department of Energy new fuel forms workshop; 
Washington, DC, USA (25 Feb 1986). 

Nearly all of the energy used to power railroad trains in the 
US is in the form of petroleum middle distillates. Nearly all loco- 
motives are diesel electrics: diesel engines with electro-mechanical 
transmissions. Locomotive prime movers could be reciprocating 
steam engines, gas or steam turbines, Sterlings, fuel cells, modified 
diesels, or straight electrics. Coal, in one form or another, can 
power each of these engines. Only Sterling and fuel cell engines 
have not been tested in locomotives. A new fuel form-prime mover 
system must adhere to some design constraints covering dimen- 
sions, weight, automatic operation, operating range, reliability, 
maintainability, duty cycle, exhaust emissions, vibrations, and train 
slack forces. These constraints are generally easier to live with than 
automotive constraints. On the other hand, they are much more re- 
strictive than stationary power plant restrictions. At this time, it is 
not possible to predict the new fuel form-prime mover system that 
is best for railroad locomotives. Research by railroads and suppliers 
seems premature today with petroleum likely to be plentiful for a 
decade or more. Any decision to convert to a new fuel form will 
be strictly an economic decision. 


43360 (N—86-22687) Ceramic thermal barrier coatings 
for electric utility gas turbine engines. Miller, R.A. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1986. 15p. (NASA-TM— 
— E—2994; CONF-860104—2). PC A02/MF 
AO1. 


From 3. Berkeley conference on elevated temperature corro- 
sion-erosion-wear of materials; Berkeley, CA, USA. -omod ay Jan ae 

Research and development into thermal barrier coatings for 
electric utility gas turbine engines is reviewed critically. The type 
of coating systems developed for aircraft applications are found to 
be preferred for clear fuel electric utility applications. These coat- 
ing systems consists of a layer of plasma sprayed zirconia-yttria ce- 
ramic over a layer of MCrAly bond coat. They are not recom- 
mended for use when molten salts are presented. Efforts to under- 
stand coating degradation in dirty environments and to develop 
corrosion resistant thermal barrier coatings are discussed. 


43361 (PB—86-203890/XAB) Reduced lighting on free- 
ways during periods of low traffic density. Final report, 
homes 1982-August 1985. Staplin, L.K.; Janoff, M.S.; 
Decina, L.E. (Ketron, Inc., Philadelphia, PA (USA)). Aug 
1985. 59p. (REPT—3222). NTIS, PC A04/MF AOl1. 

The research report will be of interest to lighting and traffic 
engineers and researchers concerned with roadway safety, night- 
time visibility, and energy conservation. It presents the costs of im- 
plementation and the savings possible when operating streetlighting 
installations at reduced levels during part of the night. The report 
also addresses the possible legal implications resulting from reduced 
roadway lighting. The results and findings in the report provide a 
more thorough understanding of the effect of reduced lighting on 
the ability of motorists to detect targets at various distances. 
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REFER ALSO TO CITATION(S) 3768, 3769, 3770, 3771, 3772, 3805, 3818, 
4425, 4426, 4427, 4428, 4429, 4431, 4457, 4469, 4642, 5322 


43362 (CONF-831115—, pp 13-15) Advances in energy 
cost savings - the Southwire experience. Holladay, J.F.; 
Clarkson, J. 1983. Association of Energy Engineers, Atlan- 
ta, Ga. File Number T18501 1238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The Southwire Company is a major producer of electrical 
wire and cable. The main products are aluminum utility cable and 
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copper building wire. Southwire’s Corporate Headquarters, major 
wire production facilities and a secondary copper refinery are lo- 
cated in Carrollton, Georgia. There are other plants located in Ar- 
kansas, Kentucky, Connecticut and Illinois. Southwire’s employ- 
ment exceeds 3500 with annual sales of over $500 million. In 1982, 
Southwire had an energy bill of over $18 million. Southwire has a 
Corporate Energy Management Department which initiates and co- 
ordinates energy conservation efforts for the company. A corporate 
goal of achieving a 35% reduction in Btu's per pound of product 
over a ten year period is well ahead of schedule. This decrease in 
energy use is a result of housekeeping, motorization of equipment, 
and process changes. Another goal, reducing our cost of energy, is 
accomplished by optimizing our electrical demand, increasing our 
fuel switching ability and producing our own energy. 


43363 (CONF-831115—, pp 17-24) Small scale cogenera- 
tion systems. Parker, S.A.; Turner, W.C.; Froneberger, 
R.L.; Thompson, C.R. (Oklahoma State Univ., Stillwater). 
1983. Association of Energy Engineers, Atlanta, Ga. File 
Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This paper presents the basic legal, environmental and tech- 
nical factors necessary to introduce the concept of cogeneration. 
Each of the methods is first described with a brief discussion of the 
application and any special factors that should be considered. Then, 
an economic analysis is presented. The paper concludes with a 
hopeful outlook on the future of small scale cogeneration. 


43364 (CONF-831115—, pp 53-64) Applying oxygen trim 
control to small packaged commercial boilers. Nelson, R.L. 
(Westinghouse Electric Corp.). 1983. Association of Energy 
Engineers, Atlanta, GA. File Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This paper deals with a recent development brought on by 
the combination of rising fuel costs and decreasing microprocessor 
and oxygen sensor costs. These developments make possible the 
continuous automatic optimization of burner performance by direct 
control of air/fuel ratio using flue gas analysis trim control. These 
trim controls will provide good return on investment when fuel 
bills are in excess of $100,000 per year. To understand this new de- 
velopment and its impact, we must first explore the requirements 
for small boiler control. 


43365 (CONF-831115—, pp 65-73) New an 
fuel boiler reduces plant fuel costs and purchase power 
quirements, Price, D.M. 1983. potont. of aor © tee 
neers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

The historical development of the steam and electrical gen- 
erating complex at Weyerhaeuser’s Plymouth, N.C. mill is typical 
of many pulp and paper mills. The multitude of medium pressure 
(600-700 psig) power and recovery boilers and associated turbine- 
generators in the Weyerhaeuser mill and in other mills are being 
retired and replaced by fewer, higher pressure, eee psig) 
higher capacity, multi-fuel boilers with matching turbine-genera- 
tors. The boiler pressures in these large industrial units are ap- 
proaching those associated with electric utility steam generators. 
The higher pressure boilers like Weyerhaeuser’s No. 2 Hog Fuel 
Boiler coupled with turbine-generators can provide increased in- 
plant electrical power even with reductions in overall mill steam 
demand. As the fewer, higher capacity boilers are generating a 
greater percentage of the total mill steam demand, reliability and 
availability of these units are critical to mill operation. The No. 2 
Hog Fuel Boiler availability is increased due to its multifuel burn- 
ing capability (coal and bark/wood waste). If one fuel handling and 
feeding system were lost, steam production could be readily main- 
tained by increasing the second fuel feed rate. In addition the multi- 
ple fuel burning capability allows Weyerhaeuser flexibility in deter- 
mining the most economical fuel mix. 


43366 oe 831115—, pp 75-76) Maultifuel boiler 
system at major yarn spinning and dyeing company. 
Kaskey, GT. 1983. kamiiite of Energy Engineers, At- 
lanta, GA. File Number T185011238. 
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From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Economic and environmental characteristics of the benefits 
from being able to burn coal, wood, fuel oil and natural gas are dis- 
cussed. An economic analysis of the project completed prior to 
Piedmont’s order showed that the payback period would be 2.8 
years and the capitalized Internal Rate of Return would be a very 
attractive 43%. 


43367 (CONF-831115—, pp 115-118) Energy cost reduc- 
tion by eliminating waste. Kumar, R. (Ralston Purina Co.). 
1983. Association of Energy Engineers, Atlanta, GA. File 
Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 


USA (29 Nov eee 

This paper deals in depth with the waste energy reduction 
methods suitable for industrial, commercial and institutional facili- 
ties and their economic analyses. Several off-the-shelf devices that 
can be used to reclaim waste energy to reduce/eliminate waste 
energy in any facility are described. 


43368 (CONF-831115—, pp 119-122) Hot boiler feed- 
water for textile finishing. Witt, H.S.; Johnston, L.L. 1983. 
Association of Energy Engineers, Atlanta, GA. File 
Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA a Nov 1983). 

As conservation measures were undertaken and as process 

control instrumentation became operational, the observation was 
made that the heat exchangers were underutilized. Hot waste water 
was entering the exchangers at 140°F and leaving with very little 
temperature drop. Exit temperatures averaged nearly 130°F at flow 
rates about 1800 gallons/minute. The idea was developed to use 
this excess capacity to heat boiler feedwater. 


43369 (CONF-831115—, pp 123-127) Comparative analy- 
ses of heat recovery alternatives for web-offset printing. Jack- 
son, J.H.; Lints, M.C.; Desmond, R.M. 1983. Association of 
Energy Engineers, Atlanta, GA. File Number T185011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

Web offset printing, like many other printing and coating 
operations, requires a hot air drying process. In most instances, 
only a small portion of the available heat energy is being utilized. A 
major portion of this energy is exhausted to atmosphere with the 
solvent-laden air stream. This study evaluates various methods to 
recover and effectively utilize the waste heat. In order to recover 
the waste heat, solvents that are present in the exhaust air must be 
removed. Thermal and catalytic oxidation systems are compared 
based on capital cost and fuel requirements. Solvents concentration 
controls are discussed in terms of their effect on equipment size and 
operating costs. Three methods of utilizing the waste heat are con- 
sidered: direct air recirculation, absorption cooling, and space heat- 
ing. The energy savings are given for each type of system. A series 
of plots show how flow rate, operating hours and unit energy costs 
effect the economic benefits of these heat recovery alternatives. 


43370 (CONF-831115—, pp 129-133) State-of-the-art of 
chemical heat pumps for waste heat recovery in the process 
industries. Suciu, D.F.; Rebello, W.J.; Ally, M.R. (EG and 
G Idaho, Inc., Idaho Falls; PAR Enterprises, Inc., Fairfax, 
VA). 1983. Association of Energy Engineers, Atlanta, GA. 
File Number T1I85011238. 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This paper presents the results of a worldwide survey to de- 
termine the state-of-the-art for chemical heat pump systems. The 
survey results show that absorption chemical heat pump systems 
(LiBr/H,O-NHs/H20) are commercially available but are limited at 
high temperature due to corrosion and the high pressure of those 
systems. Sulfuric acid-water and metal hydride chemical heat pump 
systems have been demonstrated in prototype units with delivery 
temperatures in the 350-400°F range. Other systems, barely beyond 
the concept stage, appear to have potential to achieve delivery tem- 
peratures of 350-500°F. 
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(CONF-831115—, pp 155-158) Assessment of data 
on hot water use in commercial establishments. Silver, J.D. 
Jr.; Burrows, D.L. (Tennessee Valley Authority). 1983. As- 
sociation of Energy Engineers, Atlanta, GA. File Number 
TI85011238. 

From 6. world energy engineering congress; Atlanta, GA, 


USA (29 Nov —_ 

Because of the need to achieve the most efficient utilization 
sbiavalaiittcemadaies nsdn aa Daeasin: Velde aang 
had embarked on several programs related to solar energy, energy 
conservation, and load management. From a utility standpoint, the 
potential for peak power demand reduction is important and is de- 
termined by matching these patterns to the utility pattern. The pat- 
terns are also of importance to the architectural/engineering com- 
munity. They reflect the hot water end use patterns which must be 
considered in the present-day concept of energy-efficient buildings 
and load-matched (rather than oversized) equipment. Hot water 
end use data were collected to screen candidate sites. Additional 
data are now being collected on active solar systems which have 
been installed. These data are available for several different types of 
establishments (i.e., restaurants, hotel/motels, apartments, etc.). The 
data have been compared to ASHRAE Handbook. 


43372 (NYSERDA—85-21) Full-scale demonstration of a 
batch reactor for a hazardous waste disposal site. 

Final report. Staszak, C.N. (CECOS International, Inc., Buf- 
falo, NY (USA)). Aug 1985. 48p. NYSERDA, Two Rocke- 
feller Plaza, ALbany, NY 12223. File Number T186901575. 
The full-scale Demonstration of a Sequencing Batch Reactor 

for a Hazardous Waste Disposal Site was performed in order to 
prove the technical feasibility, as well as the eocnomic benefit, of 
using a Sequencing Batch Reactor (SBR) for the treatment of dilute 
aqueous organic waste materials. Efforts were focused on determin- 
ing the reactor’s treatment efficiency based upon phenol and Total 
Organic Carbon (TOC) removal rates, as well as showing the 
energy-saving benefits gained by using the reactor prior to carbon 
ion treatment for the removal of organics. Both bench- and 


adsorption 

full-scale trials were performed involving a wide variety of feed 
streams, reactor operating strategies and temperatures. The results 
of this demonstration showed that superior aqueous organic waste 
treatment is effected by the use of an SBR system and that signifi- 
cant financial savings can be realized due to a reduction in facility 
operating costs. 


43373 (ORNL/TM—9841) cag design and optimi- 
zation of a versatile absorption 
Blanco, H.; Patterson, M.R. (Oak Ria. 
(USA). Jun 1986. Contract AC0S5- 

PC A04/MF AO1; 1; GPO Dep. File Number D 6014337 

Heat transformers are absorption heat pumps that boost the 

temperature of industrial waste heat. Solutions of lithium bromide- 
water are commonly employed in heat transformers. Although 
these solutions have many desirable properties, they exhibit a draw- 
back - a narrow solution field because of crystallization. The crys- 
tallization phenomenon limits the output temperature that can be 
obtained, particularly if a special type of heat transformer with 
high-temperature boosts is employed. This type of heat transformer 
has six heat exchangers instead of the customary five, and it has in- 
ternal heat exchange between absorber and generator. Two ques- 
tions then arise: ip dubehiie So-eaehen 6-cieiansinienaiha 
wider solution field than lithium bromide-water. If so, how can the 
heat transformer be designed. This report contains the theoretical 
results supporting the answers to those questions. The choice of a 
solution of sodium hydroxide-water for this study was based on 
two facts: the solution does have a wide solution field, and its prop- 
erties are well known. The six-heat-exchanger heat transformer is 
modeled in a digital computer, and this model is coupled to an opti- 
mizer. The optimizer allocates the heat exchanger size among the 
various heat pump components to produce a minimum payback 
period. The results show that when the waste heat and the heat re- 
jection temperatures are low, sodium hydroxide-water shows oper- 
ational advantages over lithium bromide-water. Otherwise, lithium 
bromide-water can be employed with basically the same results. 
The optimization results show relatively short payback periods (1 
to 2 years), which indicate that the cycle is worthy of further study 
and experimentation. The design of absorption cycles via optimiza- 
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tion techniques saves significant time and effort in specifying heat 
exchangers for a given set of desired operating conditions. 


43374 (PB—86-203825/XAB) Waste-heat-driven refriger- 
ation plants for freezer trawlers. Kellen, A.D. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Sea Grant Coll. Pro- 
gram). 1986. 54p. (MITSG—86-9). NTIS, PC A04/MF 


AOl. 

An analysis is made of the possibility of utilizing waste heat 
from a proposed gas-turbine fishing-vessel propulsion engine to 
power a refrigeration plant. On the basis of superior volume, main- 
tenance and reliability, and cost and availability, the ammonia-water 
absorption system is chosen over the other waste-heat-driven option 
considered. It is found to be comparable in volume and in mainte- 
nance and reliability to the conventional vapor-compression system. 


for 
re. 
Washington, DC). £ rgy Technology (Washington, D. C): 
13: 805-818(Mar 1986). ( (CONF-860303-—). 
From 13. annual energy technology conference and exposi- 
tion er ‘86); Washington, DC, USA (17 M Mar 1986). 

A discussion is presented which focuses on the use of turn- 
key contracts as a means for limiting owner's construction and op- 
eration risks with respect to project-financed facilities’ construction 
and operation. It emphasizes the perspective of the owner/develop- 
er in the negotiation of such contracts. Some important consider- 
ations relevant to the use of turnkey contracts in cogeneration and 
small power project development are discussed. Factors which 
make the current business climate favorable to developers in negoti- 
ating such contracts are identified. Significant owner's risks which 
can be effectively limited through the use of turnkey contracting 
are identified. Developer's objectives with respect to the terms of a 
turnkey construction agreement are discussed. Some important will 
be realized. 


43376 Owner’s involvement in turnkey construction con- 
ee eat ees ek R.J. (Energy Fac- 
San Diego, CA). Energy Technology (Washington, 
DO); 13: 819-825(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion ba 86); prion 0 USA (17 Mar 1986). 

This paper discusses the turnkey contracting process as it re- 
lates to cogeneration projects as viewed by the project owner. The 
main forms of construction contracts are discussed along with their 
major variations. The reasons for the owner deciding upon a Turn- 
key Construction Contract are presented. The owner's ongoing in- 
anne with the Turnkey Construction Contract is discussed in 
some detail. 


43377 Computer analysis of cogeneration feasibility: a 
case study. Hutchins, P. (Reynolds, Smith and Hills, Jack 
sonville, FL). Energy Technology (Washington, D.C.); 13 
1076-1087(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
ON ee 

A computer program has been developed to evaluate the 
feasibility of using cogeneration in commercial and light industrial 
buildings. The program is called CFAM, Cogeneration Feasibility 
Analysis Model. CFAM development was funded by the State of 
Florida Governor's Energy Office and Peoples Gas Corporation in 
Florida. CFAM performs three distinct functions: building energy 
use analysis, cogeneration system performance, and economic anal- 
ysis. These functions are contained in three modules - building sim- 
ulation, cogeneration and financial. The modules are described, and 
a test case is presented. The financial analysis indicates a 10 year 
after tax payback and a 20.5% internal rate of return on investment. 
7 figures. 


43378 Utility fuel planning: new opportunities for utility 
risk Mueller, H. (Electric Power Research In- 
stitute, Palo Alto, CA). Energy Technology (Washington, 
D.C.); 13: 14-25(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
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A new analytical tool - EPRI’s Contract Mix Model - has 
been developed to provide utilities with a mechanism to evaluate 
the impact of fuel market and fuel requirements uncertainties on 
their systems. The model provides a means for evaluating the per- 
formance of different contract mixes, contract condition, and con- 
tracting strategies under these uncertainties. The model gives utili- 
ties a system for analyzing their fuel supply risks, and for develop- 
ing flexible strategies for fuel supply risk management. These 
models are likely to create the need for additional information, ad- 
ditional analytical capability, and even a momentum to begin devel- 
oping new contract options that offer increase opportunities to 
make trade-offs between price and increased flexibility. 6 figures. 


43379 Utility fuel inventory planning: the nature of the 
problem and methodology aca hmm the problem. Chao, 
H.P.; Chapel, S.W.; Morris, P.A.; Sandling, M.J.; Fancher, 
R.B.; Kohn, M.A. (Electric Power Research Institute, Palo 
Alto, CA). Energy Technology (Washington, D.C.); 13: 26- 
46(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 


tion (ET ‘8 a aes a oe 17 Mar 19 
This . per describes the problem of aie cost-effective 


utility foal annie and the application of a methodology and 
computer model for analyzing the problem. The Utility Fuel Inven- 
tory Model (UFIM) is an inventory modeling system designed to 
help electric utilities set long-term fuel inventory strategy. A com- 
puterized version of the model is currently being used by over 30 
utilities. 12 references, 13 figures, 1 table. 


43380 Fuel requirements uncertainty: methods for analy- 
sis, Borison, A. (Applied Decision Analysis, Inc., Menlo 
Park, CA). Energy Technology (Washington, D.C.); 13: 47- 
52(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion a ‘86); Washington, DC, USA (17 Mar 1986). 

Long-term unit-by-unit forecasts of fuel requirements pro- 
vide vital input for electric utility investment contracting, and 
budgeting decisions. Such requirements or burn forecasts are gener- 
ally based on a single production simulation run which indicates the 
quantity of fuel consumed by each unit under nominal conditions. 
This paper describes a microcomputer-based EPRI model, FUEL- 
BURN, designed to generate unit-by-unit probabilistic fuel burn 
forecasts efficiently. The model, when applied alone or in conjunc- 
tion with other related models, will help utilities address fuel-relat- 
ed risks more effectively. 


cost approach 

Halow, J.S.; Wieber, P.R. (Dept. of Energy, Morgan 
PA). Energy Technology (Washington, D.C.); 13: 139-152(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); W: DC, USA (17 Mar 19 

The US ean a of Energy is ia oneniee a va- 
riety of projects aimed at developing advanced systems for power 
generation. One of the most promising of these systems uses the in- 
tegrated gasification combined-cycle concept with hot gas cleanup 
to control coal contaminants. It has been termed a gasification 
island concept by the Morgantown Energy Technology Center 
(METC). This paper discusses an approach that leads to this con- 
cept and the status of its development. Significant results of DOE- 
sponsored projects related to this concept reviewed. 5 references, 8 
figures, 2 tables. 


43382 Conversion of utility gas turbines to combined 
cycle plants for fast, low cost capacity additions and efficient 
sa = loads. oo E.S. (Energotechnology 
Corp, Cam ge, MA). Energy oe — 
); 13 scar 1986). (CONF-86030: 
From 13. annual energy technology aie and exposi- 
Oe yee 
The conversion of an existing, 53.6 MW o! model Frame 
Sine sale ox ennai tos A ioe ob eee 
heat recovery boiler, a steam turbine and an air-cooled condenser 
was estimated to provide an additional 26.7 MW (Net) of capacity 
at considerably improved overall efficiency, as the extra capacity 
will be obtained without firing additional fuel. The Direct Cost for 
the new capacity was estimated at $440/kw. The Direct Cost of the 
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conversion of four gas turbines to a combined cycle utilizing a Wet 
Cooling Tower was estimated at $300/kw. Indirect Costs, Engi- 
neering and IDC of between 15-25% should be added to the above 
Direct Costs in order to arrive at the total Installed Costs of the 
proposed conversions. The proposed conversions, aside from the 
low cost of the capacity to be added can also provide the power 
quickly - between sixteen and twenty-five months. This is a consid- 
erably shorter time frame than new gas turbine or combined cycle 
installations, as the conversion will not require a number of permits 
needed by the other plants. 10 references, 6 figures. 


gas turbines and electric = 
planning. Williams, R.H.; Larson, E.R. (Princeton U: 
NJ). Energy Technology (Washington, D.C.); 13: 171- 188(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion ers '86); Washington, DC, USA (17 Mar 1986). 

steam-injected gas turbine is a power generating tech- 

wclegy wah anatase: seca ominn: 
dition the availability of short lead-time, low capital cost, high effi- 
ciency technologies like the ISTIG could help reduce risks in utili- 
ty planning making feasible much more aggressive utility end-use 
conservation programs. For the longer term, the added possibilities 
of the deregulation of power generation could lead to a conversion 
of utilities into energy service companies which buy power as 
needed at the least cost from independent producers and sell energy 
services - the least costly mix of electricity purchases and invest- 
ments in energy efficiency improvements on the customer's side of 
the meter as needed to meet the customer's needs. The technologies 
required to support such a fundamental change in utility activities 
are either at hand or could be quickly brought to commercializa- 
tion. The challenge for policy-makers is to remove institutional ob- 
stacles and evolve a new system of incentives for utilities that 
makes it attractive for them to pursue least-cost energy strategies - 
in short to bring out institutions up to date with our technology. 46 
references, 3 figures, 3 tables. 


43384 Gas fired electricity: the Ocean State Power 
project. Makowski, J.; Riva, C. Energy Technology (Washing- 
ton, D.C.); 13: 189-198(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

* 80; Washington,DC, USA (17 Mar 1986) 
private developers who have joined together to build a gas-fired 
combined cycle generating plant in Burrillville, Rhode Island. The 
initial capacity of the plant is expected to be approximately 235 
MW, with a provision to double the size at a later date. The OSP 
equity group as currently envisioned will include TransCanada 
PipeLines, Eastern Utilities Associates, Newport Electric and J. 
Makowski Associates. Other investors have expressed an interest in 
being admitted to the group and will be considered as the project 
develops. This paper describes the rationale behind the project and 
its driving forces. The project economics and components are dis- 
cussed, as are the key contractual commitments and regulatory 
issues. Finally, the present status of the project’s implementation is 
outlined. 6 figures. 


43385 Attack on centrifugal costs. Murray, P.F. (Mon- 
santo Chemical Co., Alvin, TX). Energy Technology (Wash- 
ington, D.C.); 13: 256-260(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, USA (17 Mar 19 
The % Societe Ciena ipienaii ice Eat en tape 
ssl cumanshal dainty ceeaiaian aiiene Yio anaiainen atinens 
have resulted in a 80% reduction in unit energy consumption com- 
pared to 1972. The approach of using system audits to optimize 
fluid systems was developed. Since most of the fluid movers are 
centrifugal, the name Centrifugal Savings Task Force was adopted. 
There are three tools that are particularly valuable in optimizing 
fluid systems. First, a working level understanding of the Affinity 
Laws seems a must. In addition, the performance curves for the 
fluid movers is needed. The last need is accurate system field data. 
Systems effectively managed at the Chocolate Bayou plant were 
process air improvement, feed-water pressure reduction, combus- 
tion air blower turbine speed control, and cooling tower pressure 
reduction. Optimization of centrifugal systems is an often-over- 
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looked opportunity for energy savings. The basic guidelines are to 
move only the fluid needed, and move it at as low a pressure as 


possible. 


43386 Integrated approach towards energy conservation 
in facilities. Gamble, R.L.; Ash, R.H.; Shavit, G. (Proctor & 
Gamble Co., Cincinnati, OH). Energy Techno (Washing- 
ton, D.C.); 13: 261-280(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); W: ao ee vata Ban 

Computerized Facility Management Systems (called FMS) 
will play a part in rapid expansion of automation and will find their 
place within the integration schemes which will bring these togeth- 
er. This paper focuses on the feasibility of utilizing commercially 
available FMS to optimize energy and utility use within the facili- 
ties of the Proctor and Gamble Co. Within the last decade P & G 
has been using process and facilities automation equipment to hold 
down the cost of producing high quality consumer products. Be- 
cause of P & G's recent direction it is appropriate to hold the view 
that P & G represents a broad segment of industry which is benefit- 
ing from automation and integration of its facility/utility operations. 
References provided in this paper illustrate what can be done with 
the power and flexibility of FMS technologies. 


son A 10 years of facility monitoring & control - sit My 
Encnay Technol , R.J. (General Motors Corp., Detroit, 
logy (Washington, D.C); 13: 281 286M 
190 Sy (CONF-860303— 
From 13. annual energy technology conference and exposi- 
tion '86); W: DC, USA (17 Mar 19 
eraciligy Monitsring and Come, or FMC the single larg- 
est energy saving technique used within General Motors. Five 
phases of an FMC system are discussed: design, purchase, installa- 
tion, operation, and maintenance. For FMC to work, management 
must be totally supportive of FMC. Several tips on the effective 
implementation of FMC are given. 


43388 Development of an advanced gas-fired glass melt- 
ing system. Westra, L.F.; Donaldson, L.W. Jr. (Avco Re- 
search Lab., Inc., Everett, MA). Energy Technology (Wash- 
ington, D.C.); 13: 287-296(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The major activities and accomplishments of a research pro- 
gram for developing a radically new type of glass melting system 
fueled by natural gas are presented. This Research and Develop- 
ment program is sponsored by the Gas Research Institute. The 
design of the furnace is based on the direct incorporation of feed 
materials into the flame path, resulting in extremely rapid melting 
which is thermally efficient. During the first year of this program, 
activity has been directed toward conducting an experimental test 
program which would confirm the validity of the basic design con- 
cepts of the melter. These tests have been successfully completed 
and represent the attainment of the first major milestone in the pro- 
gram. The furnace holds promise of providing substantial benefits 
to all segments of the glass industry and of the enhancing the use of 
natural gas for glass melting. 4 figures. 


43389 Evaluation of two ceramic tube gas fired aluminum 
furnaces. Rager, D.D.; Hart, C.J.; Wrona, B.J. 


holding 
(Reynolds Metals Co.). Energy Technology (Washington, 
D.C.); 13: 297-311(Mar 1986). (CONF-860303—-). 

From 13. annual energy technology conference and exposi- 
tion = ‘86); Washington, DC, USA (17 Mar 1986). 

the aluminum industry, economics provide a large incen- 

tive to uae present inefficient aluminum melting furnaces. The 
Gas Research Institute has initiated a program to develop a natural 
gas-fired immersed ceramic tube aluminum melting furnace. Alumi- 
num holding furnaces, using the immersed ceramic tube heating 
concept, are currently undergoing industrial development. Two dif- 
ferent commercial holding furnaces were purchased to study their 
operating performance envelopes and limitations of the materials of 
construction. Data gathered during actual holding furnace oper- 
ation provide a baseline for the transition from holding furnace to 
melting furnace capability. The strengths and weaknesses of both 
designs tested are elucidated. 7 figures, 3 tables. 


ERA-11/19 / 5936 


43390 Heat reclamation for industrial 
J.D. (North American Mfg. Co., Cleveland, OH). Ei 

Tech (Washington, D.C.); 13: 312-319(Mar 198 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Efficiency of a fuel fired furnace varies with exhaust temper- 
ature and fuel/air ratio. Even with proper burner adjustment, con- 
ventional high temperature furnaces have considerable flue losses. 
Efficiency can be improved by preheating combustion air with 
waste gases. There are two basic types of heat exchangers for 
waste heat recovery: recuperators and regenerators. Regenerators 
are considered to have more advantages than recuperators. Heat 
reclamation burners offer state of the art heat recovery for direct 
fired and radiant tube high temperature industrial furnaces such as 
forge furnaces, glass day tanks, metal melting furnace and ceramic 
kilns. 7 figures. 


om 


43391 Advanced recovery from prime movers. Beals, J.A. 
(International Boiler Works Co., East —— PA). 
Energy Technology (Washington, D.C.); 13: 320-330(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Increasing fuel costs, tax incentives and the appeal of cogen- 
eration itself have all contributed to a relatively rapid growth in the 
heat recovery industry. The desire to maximize heat recovery po- 
tential has spawned the emergence of many new devices that in one 
sense can be termed advanced. The true advance has only been in 
materials of construction. The basic concept of heat recovery is es- 
sentially unchanged from the equipment that has been used histori- 
cally. The phrase totally integrated system concept can be used to 
explain the true advances in this field. What this term means is de- 
signing a heat recovery system to utilize existing products and tech- 
nology in conjunction with a prime mover to achieve maximum 
plant efficiency and availability. An advanced heat recovery system 
involves a complete analysis of the overall system, its operation, its 
interface with the prime mover and how its operation influences 
the performance of the rest of the system. Case histories are pre- 
sented to demonstrate this point and detail the potential problems 
that can arise if a thorough analysis is not performed. 3 figures. 


43392 Methodology of calculating boiler efficiency. 
Nelson, P.K. (Aqua-Chem, Inc.). Energy Technology (Wash- 
ington, D.C.); 13: 7346-358(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Two methods are available to calculate boiler efficiency; the 
Heat Loss method and the Input/Output method. Efficiency using 
the Heat Loss method is calculated by determining the amount of 
heat lost from the boiler. Efficiency using the Input/Output method 
is calculated by taking the ratio of the heat generated, or the heat 
in the steam generated, to the heat input to the boiler. There are 
advantages and disadvantages to each method; they are described. 


43393 Unique metered combustion controller replaces tra- 
ditional jack shaft control. West, J. (Control Techtronics, 
Inc., Harrisburg, PA). Energy Technology (Washington, 
D.C); 13: 359-363(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Traditional jack shaft controls attempt to proportion a 
burner’s air and fuel valves. There is much potential for improve- 
ment. The largest of boilers (over 600 hp) can cost justify the first 
cost and maintenance expense of oxygen trim systems with oxygen 
sensors. The majority of fire-tube boilers and many of the small and 
medium water tubed boilers, however, often cannot get an ample 
payback on oxygen sensor investment. An industrial combustion 
control system has been adapted for use on boilers and fired heat- 
ers. An investment in a single computer can be used to independ- 
ently control up to 4 boilers. The efficiency of most boiler and 
multi-zone heaters and furnaces can now be increased with a good 
ROI. The results of 4 representative installations are presented. 2 
figures. 
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exandria, Virginia Hi 
Ziegler, J.M. (Energy Consultants, Inc., Richmond, VA). 
Energy Technology O Washington, D.C.); 13: 364-375(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Alexandria Hospital engineers called upon Energy Consult- 
ants, Inc. to explore methods of improving boiler fuel efficiencies. 
Many energy saving methods were explored including improved 
boiler maintenance, soot removal, leak sealing and boiler tuning. 
The recommendation made was to install an automatic, micro- 
processor-based combustion trim control package on each boiler. 
Initial calculations of improved boiler operation and fuel savings 
have demonstrated significant improvement in the Alexandria Hos- 
pital boilers. Reduction in boiler fuel consumption attributable to 
the combustion trim packages has been at least six percent. The six 
percent reduction is resulting in an annual fuel savings of approxi- 
mately $27,000. The return on the investment of the two trim pack- 
ages was less than six months. 7 references, 8 figures. 


3206 Municipalities And Community Systems 
REFER ALSO TO CITATION(S) 3998, 4109, 4116, 4586 


43395 (DOE/CE/26518—T1) Neshaminy Manor Center 
district heating and cooling feasibility study. Final report. 
(Burns and Roe, Inc., Oradell, NJ (USA)). 1986. aa 
FGO01-85CE26518. 13ip. NTIS, PC A07/MF A0l1; 1; GPO 
Dep. File Number D 6013027. 

This report presents the results of an investigation into the 
feasibility of district heating and cooling at the Neshaminy Manor 
Center in Bucks County, Pennsylvania. It assesses the feasibility of, 
and develops such systems in conceptual form. The system consid- 
ers the existing Neshaminy Manor Home heating plant as a poten- 
tial heat source for a first phase system and a future county wide 
waste-to-energy plant as a heat source for the entire Neshaminy 
Center. All of the buildings located at the Center were considered 
as potential heating and cooling loads. The study assesses the avail- 
able and cooling load, determines the available energy from the 
thermal sources, develops a distribution network and assesses the 
economics of the system under various economic constraints. 


43396 (DOE/CE/26521—T1) District heating and cogen- 
Soums, D. (rogrenive Engineering Conra Spelman, P.; 
Consultants of Grand 
Rapids, Mi SA); Croswell, City of, MI (USA)). Mar 
este | FOR1-85CE26521, 120p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86012769. 

The report shows that District Heating is not a viable option 
for Croswell at this time. After assembling the data on the various 
markets for thermal energy it was found that their loads both in 
quality, quantity and duration were not compatible with the sus- 
tained loads necessary for the type of district heating system that 
could be constructed under existing conditions in Croswell. 


(ENV-MER—81-080) Energetic and ecological 
valorization channels. Lavoux, 
uchon, 7 Univ., 75 (France)). 1983. 141p. 
French). NTI US Sales Only), PC A07/MF AOl1. File 
Number DE86750735. 

The aim of the study is to develop an evaluation through 
different examples, of the energetic valorization of municipal 
wastes: calculation of all the energy consumptions entering in the 
valorization process, from the energy used for construction of ma- 
terials, plastic bags for collection, transports etc... Evaluations are 
conducted for examples such as selective collection of controled 
disposals, garbage incineration plants, compost plants and sewage 
water treatment plants. 
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43398 (EPRI-CS—4164-Vol.1) Sumner County Solid- 
ee ee Volume 1, Feasibility stud- 
ies, design, and Final report. (Tennessee Valley 
Authority, Chattan a concogs (USA) Aug 1985. Contract FG05- 
80CS24337. 117p. S, PC A06/MF A011; 1 - Research 
Reports Center, Box 50490, Palo Alto, CA 94303; GPO 
Dep. File Number DE86007283. 

Operation history of the 200 ton per day municipal solid 
waste energy recovery cogeneration facility located at Gallatin, 
Tennessee is presented. Milestones and feasibility studies that led to 
the development, design, and construction of this cogeneration fa- 
cility are reviewed. An equipment description of the mass burn 
system is given which includes the water-cooled rotary combustor 
and an electrostatically assisted baghouse. A "fast track” design and 
construction method provided initial startup just 18 months after 
ground breaking. Initial construction and engineering costs were 
$9.8 million, but additional funding was required to retrofit original 
equipment. The project received grants of $250,000 from DOE, 
$1.5 million from EDA, and a loan of $2 million from TVA in ad- 
dition to the $12 million tax exempt revenue bonds issued by the 
Resource Authority. The facility has processed all municipal solid 
wastes collected in Sumner County since March 1982, and addition- 
al waste from nearby counties is being accepted. 


43399 (EPRI-CS—4164-Vol.2) Sumner County Solid- 
ee ee ee Volume 2. Performance and 
environmental 5 ee report. (Tennessee Valley 
Authority, Chattanoo erie Sc os . Sep 1985. Contract FG05- 
80CS24337. 75p. /MF A0O1 - Reports Re- 
search Center, Box 30450, Pale Ab Alto, CA 94303. File 
Number DE86007293. 

This report summarizes the operation of the Sumner Couty 
Solid Waste Energy Recovery Facility for a 2-year period, begin- 
ning with initial operation of the plant in December 1981. The 200- 
ton/day facility is located at Gallatin, Tennessee, and converts mu- 
nicipal solid waste into steam and electricity. The report addresses 
physical and chemical properties of process and waste streams, 
a cer epeaietan Sutnastaliainaiamabiaiaieey ant enelhatine, 
and the initial operating expenses and revenues. Two series of tests 
were carried out approximately one year apart. An environmental 
analysis was performed to determine the potential solids, liquid, and 
gaseous emissions from the plant. The results of the testing will be 
of interest to others who may be considering a resource recovery 
facility for the production of energy. The principal conclusions of 
the report are: The initial operation of the facility has been satisfac- 
tory. The ash drag system and air pollution control device must be 
extensively modified. Waste quantities and steam sales have been 
less than predicted causing some economic difficulties. Cadmium 
and lead concentrations in the ash have been high (especially fly 
ash). The long-range outlook for the facility continues to be opti- 


43400 (PB—86209699/XAB) Resource 
state of technology. (Midwest Research Inst., ae cop 
MO (USA)). Feb 1973. 74p. NTIS, PC A04/MF AOl. 

Solid-waste management is an area of increasing public 
awareness and concern. Resource recovery -- or recycling -- has re- 
cently gained widespread publicity and growing citizen appeal. 
Voluntary recycling centers are springing up across the Nation. To 
help bridge the information gap, the Council on Environmental 
Quality, in cooperation with the Environmental Protection Agency, 
contracted with the Midwest Research Institute to assess the tech- 
nologies for resource recovery from mixed municipal waste. MRI 
initially investigated over 60 systems and evaluated the 40 most de- 
veloped and technologically feasible ones. Their results are summa- 
rized in the report. 


43401 man, RD. (Parner, Non, Hargrave, Devas & 
SS , Nixon, Hargrave, Devans & 


le, W Techno (Washington, 
Der 842-853(Mar 1386), ( ). 


INF-86030: 
From 13. annual energy technology conference and exposi- 
Oe ae ae 
detail: the project finance joint 
stahase cuib aE ens kr heaanie tf tao eet 
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these issues has been served in project financings. An understanding 
of these issues is necessary to structure project financings of alter- 
nate energy projects in the future. Capitalization needs are outlined, 
and typical provisions of a joint finance structure are outlined. The 
issue of exclusivity as it applies to technology transfers is discussed. 


43402 Sewage sludge dewatering using flowing liquid 
metals. Carlson, L.W. (to Dept. of my tt US Patent A 
6-770,907. 30 Aug 1985. 12p. tract W-311 
G-38. DE86013770 NTIS, PC A MF wAOL; 1; GPO 
Dep. File Number DE86013770. 

This invention relates generally to the dewatering of sludge, 
and more particularly to the dewatering of a sewage sludge having 
a moisture content of about 50 to 80% in the form of small cellular 
micro-organism bodies having internally confined water. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 4455 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


43403 (ESA-CR(P)—150) Field emission electric propul- 
sion: further studies on cold cathode electron emitters. Final 
Report. Sanchez, F.R.; Galan, L.; Adell, L.; Romero, J.A.; 
Diaz, R. (Madrid Univ. (Spain)). Feb 1985. 4lp. NTIS, PC 
A03/MF AO0O1. 

The fabrication method and device properties of cold elec- 
tron emitters used as ion beam neutralizers in field emission elec- 
tron propulsion were studied. Overall emission efficiency of 2 mA/ 
watt, imperviousness to atmospheric exposure, low voltage oper- 
ation, and long term stability over many hundreds of hours were 
required. Best results are obtained by RF deposition of ITO, forma- 
tion by heat treatment, deposition of electrical contacts of 90Ni- 
10Cr alloy by electron bombardment, and slow activation in a high 
vacuum. Ratios of emission to conduction currents of 10% stable 
for 1 hr are obtained. Emissions stable over many hundreds of 
hours are only obtained for lower ratios (1% for ITO and 3% for 
SnO2). These cold cathodes can be exposed to the atmosphere 
without further change in their emission characteristics in vacuum. 
Sets of three cold cathodes in parallel were tested, showing behav- 
ior similar to the individual ones in simultaneous operation. Overall 
efficiency is 0.3Ma/W. 


43404 (ORNL/TM—9947) Ceramic technology for ad- 
vanced heat engines project. Semiannual progress report, 
April-September 1985. (Oak Ridge National Lab., TN 
(USA)). May 1986. re AC05-840R21400. "243p. 
NTIS, PC Ali/MF A0l; 1; GPO Dep. File Number 
DE86014332. 

An assessment of needs was completed, and a five-year 
project plan was developed with input from private industry. Ob- 
jective is to develop the industrial technology base required for re- 
liable ceramics for application in advanced automotive heat engines. 
Focus is on structural ceramics for advanced gas turbine and diesel 
engines, ceramic bearings and attachments, and ceramic coatings 
for thermal barrier and wear applications in these engines. The 
work described in this report is organized according to the follow- 
ing WBS project elements: management and coordination; materials 
and processing (monolithics, ceramic composites, thermal and wear 
coatings, joining); materials design methodology (contact interfaces, 
new concepts); data base and life prediction (time-dependent behav- 
ior, environmental effects, fracture mechanics, NDE development); 
and technology transfer. This report includes contributions from all 
currently active project participants. 
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REFER ALSO TO CITATION(S) 3762, 3821, 4656 


43405 (AD-A—166952/2/XAB) poate of the cap- 
tured-fuels test kit. Interim report, May 1985-January 1986. 
Westbrook, S.R.; Stavinoha, L.L.; Burkes, J.M.; Barbee, 
J.G.; Bundy, L. L. (Southwest Research Inst., San Antonio, 
TX (USA). Belvoir Fuels and Lubricants Research Facili- 
y) Jan 1986. 39p. (BFLRF—211). NTIS, PC A03/MF 
A01. 


This report details development of a portable test kit to 
allow an unskilled operator quickly judge the usability of an undoc- 
umented fuel source in a compression ignition engine and in tur- 
bine-powered ground equipment. The test kit provides a means to 
measure a fuel’s visual density, and viscosity. Cutoff 
limits were chosen for each of these parameters based on justifiable 
criteria. Novel approaches for falling-ball viscometer reference 
tubes, a density indicator; and temperature compensation for the 
density test were developed. 


43406 (DOE/CE—0130) Heavy duty 
gy developmen 5 
servation and Renewable Energy, 
aa, ey ion Div.). Jun 1985. 3l1p. 
A01; GPO Dep. File Number DE8 11568. 

The Heavy Duty Transport Technology Program (HDTT) 
has been established to support research and development directed 
toward the elimination of technical barriers that inhibit the private 
sector’s development of the adiabatic diesel engine for use in heavy 
trucks. The efforts supported by this program will provide a data 
base for this advanced, high efficiency engine technology that ap- 
pears to be of national significance but likely to emerge slowly 
without government support because of the long payback period 


43407 (N—86-22890) Experimental verification of corro- 
sive vapor deposition rate theory in high velocity burner rigs. 
Gokoglu, S.A.; Santoro, G.J. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1986. 12p. (NASA-TM—87287; E—2993; 
CONF-861025—1). NTIS, PC A02/MF A0O1. 

From 3. conference on high temperature alloys for gas tur- 
bines and other applications; Liege, Belgium (6 Oct 1986). 

The ability to predict deposition rates is required to facilitate 
modelling of high temperature corrosion by fused salt condensates 
in turbine engines. A corrosive salt vapor deposition theory based 
on multicomponent chemically frozen boundary layers (CFBL) has 
been successfully verified by high velocity burner rig experiments. 
The experiments involved internally air-impingement cooled, both 
rotating full and stationary segmented cylindrical collectors located 
in the crossflow of sodium-seeded combustion gases. Excellent 
agreement is found between the CFBL theory an the experimental 
measurements for both the absolute amounts of NasSO, deposition 
rates and the behavior of deposition rate with respect to collector 
temperature, mass flowrate (velocity) and Na concentration. 


43408 (N—86-24933) Statistical prediction of dynamic 
distortion of inlet flow using minimum dynamic measurement. 
An application to the Melick statistical method and inlet flow 

distortion without RMS measurements. 
Final Schweikhard, W.G.; Chen, Y.S. (Kansas Univ. 


Center for Research, Inc., Lawrence (USA)). — 1986. 
216p. (NASA-CR—176764). NTIS, PC A10/MF A‘ 

fax Seuis seuaad at anae, dain Meaeeeaie 
tion by statistical means is outlined. A hypothetic vortex model is 
used as the basis for the mathematical formulations. The main vari- 
ables are identified by matching the theoretical total pressure rms 
ratio with the measured total pressure rms ratio. Data comparisons, 
using the HiMAT inlet test data set, indicate satisfactory prediction 
of the dynamic peak distortion for cases with boundary layer con- 
trol device vortex generators. A method for the dynamic probe se- 
lection was developed. Validity of the probe selection criteria is 
demonstrated by comparing the reduced- ions with the 
40-probe predictions. It is indicated that the the number of dynamic 
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probes can be reduced to as few as two and still retain good accu- 
racy. 


43409 (N—86-24938) Dilution jet mixing program, phase 
3. Final Ps og ned * Sn E.; Myers, G.; 
White, C. (Garrett e Engine Co Phoenix, AZ 
(USA)). Sep 1985. T86p (NA A-~CR—174884; GAR- 
RETT—21-5418). NTIS, PC A09/MF AO1. 

The main objectives for the NASA Jet Mixing Phase 3 pro- 
gram were: extension of the data base on the mixing of single sided 
rows of jets in a confined cross flow to discrete slots, including 
streamlined, bluff, and angled injections; quantification of the ef- 
fects of geometrical and flow parameters on penetration and mixing 
of multiple rows of jets into a confined flow; investigation of in- 
line, staggered, and dissimilar hole configurations; and development 
of empirical correlations for predicting temperature distributions for 
discrete slots and multiple rows of dilution holes. 


43410 (N—86-25003) Life prediction and constitutive 
models for engine hot section anisotropic materials program. 
Annual Status Report. Swanson, G.A.; Linask, I; Nissley, 
D.M.; Norris, P.P.; Meyer, T.G.; Walker, K.P. (Pratt and 
Whitney Aircraft, "Bast Hartford, CT (USA)). Feb 1986. 

(NASA-CR—174952; PWA 5968-19) NTIS, PC 
AO /MF AOl. 

This report presents the results of the first year of a program 
designed to develop life prediction and constitutive models for two 
coated single crystal alloys used in gas turbine airfoils. The two 
alloys are PWA 1480 and Alloy 185. The two oxidation resistant 
coatings are PWA 273, an aluminide coating, and PWA 286, an 
overlay NiCoCrAlY coating. To obtain constitutive and/or fatigue 
data, tests were conducted on coated and uncoated PWA 1480 
specimens tensilely loaded in the 100, 110, 111, and 123 directions. 
A literature survey of constitutive models was completed for both 
single crystal alloys and metallic coating materials; candidate 
models were selected. One constitutive model under consideration 
for single crystal alloys applies Walker's micromechanical visco- 
plastic formulation to all slip systems participating in the single 
crystal deformation. The constitutive models for the overlay coat- 
ing correlate the viscoplastic data well. For the aluminide coating, 
a unique test method is under development. LCF and TMF tests 
are underway. The two coatings caused a significant drop in fatigue 
life, and each produced a much different failure mechanism. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 4396 


(DOE/CS/50101—T16) Program 


report, August ° 
hw - Electric and 
1985. Contract AC08- 

A0l1; 1; GPO Dep. 


File Number D’ 

Public law 94-413, as amended by Public Law 95-238, au- 
thorizes the Department of Energy (DOE) to sponsor research, de- 
velopment, testing, and evaluation efforts to accelerate the develop- 
ment of electric and hybrid vehicles. Since its inception in 1976, the 
DOE Electric and Hybrid Vehicle (EHV) program has sponsored a 
wide range of activities aimed at improving batteries, components, 
subsystems, and complete vehicles. Those activities involve a simi- 
larly broad range of technologies and a multidisciplinary team is re- 
quired to manage and monitor the activities effectively. The objec- 
tive of the EHV Program is to expeditiously maximize the national 
petroleum savings potential of EHVs while providing energy and 
petroleum flexibility for the nation. This goal will be achieved by 
accelerating the research and development (R and D) of those tech- 
nologies that could provide vehicles conducive to significant 
market penetration. 


. NTIS, PO AO? 
86014040. 
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(@OE/CS/50101—T17) Program Management for 
the US Department of Energy Electric and Hybrid Vehicles 
Ceapee Cap gee BoC he 
(ond Vehicle Direstorans 18 Oct 1985. Contract AC08- 
80CS50101. 144p. NTIS, PC A07/MF AO1; 1; GPO Dep. 
File Number D) 14039. 

Public Law 94-413, as amended by Public Law 95-238, au- 
ee Oe ee eee 
velopment, testing, and evaluation efforts to accelerate the 
ment of electric and hybrid vehicles. Since its inception in 1976, the 
DOE Electric and Hybrid Vehicle (EHV) program has sponsored a 
wide range of activities aimed at improving batteries, components, 
subsystems, and complete vehicles. Those activities involve a simi- 
larly broad range of technologies, and a multidiscipli team is 
required to manage and monitor the activities effectively. The ob- 
jective of the EHV program is to expeditiously maximize the na- 
tional petroleum savings potential of EHVs while providing energy 
and petroleum flexibility for the nation. This goal will be achieved 
by accelerating the research and development (R and D) of those 
technologies that could provide vehicles conductive to significant 
market penetration. 


3307 Emission Control 


43413 (CONF-8504242—, = hn gd and state 
of exhaust gas vehicle engines. Pis- 

(Technische Hochechule Aachen, Germany, 
ERY 1985, (a (in German). NTIS (US Sales Only), PC Ald/ 
MF A0O1. File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
cout Cee ee ee 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
Oe ee a 
The application of catalyst techniques to exhaust gas detoxi- 
fication of car engines has a prehistory of about 60 years. There 
were important attempts at further development in the 1940's and 
1950’s in connection with efforts to comply with the legal measures 
in California caused by the smog problem in Los Angeles. The 
technical difficulties had been overcome by the mid-1970’s, so that 
catalytic converters could be introduced into mass production of 
cars in the USA. Their function was first mainly limited to oxida- 
tior of noxious substances in the exhaust gas. Catalysts were first 
used to reduce nitrogen oxide emission in 1977. The 3 way catalyst 
now used in mass production in the USA permits the simultaneous 
reduction of all three important types of noxious substances emitted 
from petrol engines. In order to ensure the most favourable compo- 
sition of the exhaust gas for this purpose, the 3 way catalyst is com- 
bined with electronic control of the formation of the mixture. The 
catalytic converter for cars represents by far the most economically 
important industrial application of catalyst techniques today. There 
is not other alternative for achieving the low emission of noxious 
substances which can be reached by this technique. (HW). 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 3722, 3748, 3762 


(CONF-860271—, 142-155) Performance of 
coal-derived fuels in diesel Graves, R.L.; Fox, E.C. 
(Oak Ridge National Lab., TN). Feb 1986. NTIS, PC A10/ 
MF AOl. File Number DE86006602. Contract AC05- 
840R21400. 


From Department of Energy new fuel forms workshop; 


Washi DC, USA (25 Feb 1986). 
ts and studies of low-temperature coal pyrolysis 
ween aililaaaiay Gea aceitalie tales of the eared 


liquids and the economic advantage of a simple process capable of 
producing usable liquid and solid products. Raw oils generated by 
low-temperature coal pyrolysis were chemically characterized, 
blended with No. 2 diesel (20 to 25% by volume), and tested in 
three diesel engines of different Determination of 
physical and chemical properties of the pyrolysis liquids indicated a 
higher hydrogen/carbon ratio and lower aromatic content than typ- 





33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3308 Alternative Fuels 


ical SRC II and EDS middle distillates. The combustion tests, 
which were performed in both direct and indirect-injection engines, 
had variable results. In some cases there was no effect on emissions 
and performance; in others, emissions were reduced in one engine, 

and increased in another. The results of these tests are brought into 
se cataiees Gah suameand dtanaben of Giga eianeaditag manIO- 
erations and the results of coal liquid tests by others. 31 refs., 6 
figs., 6 tabs. 
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REFER ALSO TO CITATION(S) 5027, 5200 


(DOE/CE/40702—8) Applications of chemicals to 
substrates without the use of liquids: solid-on-solid processing. 
Technical progress report No. 8, April 1-June 30, 1986. 
Cook, F.L. (Georgia Inst. of Tech., Atlanta (USA). School 
of Textile Engineering). 3 Jul "1986. ae FG05- 
84CE40702. 22p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86013329. 

The following were studied: binding of Chicopee/J and J's 
nonwoven, fluoroploymer stain repellant finishing of Kimberly- 
Clark’s nonwoven, slashing of polyester/cotton yarns, xerography 
printing of polyester/cotton fabrics, and uv-curable films for elec- 
trostatic liquid spray applications. (DLC) 


43416 (LBL—19837) Decohesion of thin films from ce- 
ramic substrates. Cannon, R.M.; Fisher, R.M.; Evans, A.G. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1985. Contract 
AC03-76SF00098. 9p. (CONF-851217—69). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86013188. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Decohesion of thin films from ceramic or semiconductor 
substrates is strongly influenced by internal stresses in films and 
stress concentrations from edges or flaws as well as by interfacial 
fracture energy. Residual stresses can cause spontaneous delamina- 
tion, splitting and curling of films under tension or delamination, 
buckling and spalling of films under residual compression, even 
with good interfacial bonding. Delamination behavior is considered 
using simple fracture mechanics models, supplemented with prelimi- 
nary measurements of interfacial fracture energies. Formation con- 
ditions largely control internal stresses in films, whereas fracture 
energies are dictated by interfacial chemistry and mechanical fac- 
tors such as plasticity. 


43417 (ORNL—6128, pp 205-206) Crystal growth and 
characterization program. Abraham, M.M.; Brundage, W.E.; 
Darken, L.S.; Ramey, J.O.; Boatner, LA. es 
Harmon, H.E;; Sales, B.C. (Oak Ridge National 

Mar 1985. NTIS, PC Al3/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In order to increase the impact and effectiveness of the crys- 
tal growth and characterization program a liberal policy of work- 
ing with scientists in other ORNL divisions, other national labora- 
tories, and university and industrial laboratories is deliberately pur- 
sued. Samples resulting from the efforts of this program are proved 
to others, on either a loan or collaborative basis, depending on the 
degree of involvement by staff members of the program. These 
samples are generally the subject of physical properties measure- 
ments that are either complementary or supplementary to ongoing 
research activities in the ORNL Solid State Division. 


43418 (ORNL—6128, PP 8) Approximation for the 

face backscattering en —_ correlated 
vibrations, a a ——— J.H. 

NTIS, PC A13/MF AO1. File Nu ‘umber D 185008766. 


In Solid State Division progress report for period ending 


September 30, 1984. 
The wi use of Rutherford backscattering for investi- 


atomic rows. Although computer simulations are always used for 
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making quantitative inferences from experiments, simple formulas 
are useful for purposes of estimation. 


43419 (ORNL/MC—86/1) Technical literature reference 
guide and activities of the Metals and Ceramics 
nes Tae at 1986. Roseberry, F. (comp.). 
(Oak Ridge National Lab., TN Gee: Jul 1986. vane 
AC05-840R21400. 20p. NTIS, A02/MF A01; GPO 
Dep. File Number DE86013945. 

The findings and advances resulting from the Division's ef- 
forts are regularly reported in books, professional journals and peri- 
odicals, proceedings of meetings, and topical and progress reports. 
This Reference Guide contains a bibliographical citation with an 
abstract or highlight for each publication. Entries are listed under 
each of the main technical sections and functional groups of the Di- 
vision. Reprints of open literature articles can usually be obtained 
from the authors, and information is supplied regarding where 
other documents can be purchased. 


43420 Method for glass-to-metal seals. gran 
D.P.; Massey, R.T. (to Dept. of Energy). US Patent A) ppl 
cation 6-763, 210. 26 Aug 1985. 8p. Contract A 
76DP00053. DE86013748 S, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86013748. 

Disclosed is a method for forming a glass-to-metal seal in 
which the glass has a higher melting point than the metal. The 
molten glass is vacuum injection molded onto the metal, thus melt- 
ing a very thin layer of the surface of the metal long enough to 
form a seal, but not long enough to cause a distortion in the shape 
of the metal component. 
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REFER ALSO TO CITATION(S) 3786, 3922, 4086, 4134, 4135, 4136, 4136, 
4139, 4140, 4141, 4165, 4166, 4183, 4183, 4 = 4280, 4473, 4652, 4815, 4936, 
5023, 5059, 5063, 5064, 5065, 5067, 5070, 5073, 


5066, 5081, 5084, 5093, 
5167, 5281, 5321, 5436, 5437, 5438, 5835 6286 6384, 6384, 6639, 6675, 6676, 
6677, 6678, 6679, 6680, 6681, 6682, 6 


43421 (AD-A—166876/3/XAB) Low-rf-loss superconduc- 
tive thin-film alloys. Annual report, 1 June 1984-31 May 
1985. Ralston, R.W. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). _— Lab.). 31 May 1985. 32p. NTIS, PC 
A03/MF A01 
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tial reaction with the candidate liquid-metal alloys. Material proper- 
ties of both liquid and solid metals were reviewed to identify initial 
material combinations for evaluation. Thorough literature searches 
were conducted to obtain as much pertinent physical-property and 
metallurgical data as possible, prior to actual experimental work. 
Process and material modelling was adopted to select candidate ma- 
terials for both solids and liquids. Consideration of practical re- 
quirements for the eventual collectors is an integral part of the 
study. Work effort has concentrated on apparatus construction, 
evaluation and a program of testing to obtain screening data on ma- 
terials selected and the chosen test method. Results have identified 
limitations of the test unit design and maximum current loads under 
test conditions with experimental current collectors. Candidate 
electrode materials have been exposed in low-melting fusible alloys 
for direct-dissolution data. 


43423 (AERE-G—3422) Corrosion studies on contain- 

ment materials for vitrified heat generating waste. Progress 

report for the period from January 1984 to March 1985. 

Taylor, K.J.; Bland, I.D.; Smith, S.; Marsh, G.P. (UKAEA 

Atomic Energy Research Establishment, Harwell. Materials 

ee ment Div.). Apr 1985. 72p. NTIS (US Sales Only), 
/MF A01. File Number DE86702990. 

“ore corrosion rates of carbon steels, monitored by Rsub(p) 

measurements on specimens in on-going long term immersion tests, 
are presented. True corrosion rates measured on specimens from 
two dismantled tests after >2 years exposure were about 25 pm 
yr~! for both cast and forged steel buried in granite at 90°C but 
only approx. 3 and 7 ym yr! for the same materials, respectively, 
in bentonite. Extreme value statistical analysis of maximum pit pen- 
etrations observed in experimental studies, to compensate for the 
small area of test specimens compared with a container, indicates 
that after 1000 years the maximum pit depth could be 200 mm. 
Overall, tests with y-radiation on carbon steel specimens immersed 
in deaerated seawater at 90°C show that there is an acceleration of 
corrosion rate with continued exposure at the three radiation dose 
rates used. However in deaerated groundwater at 90 C the general 
corrosion rate of forged 0.2% carbon steel is <3 ym yr™' at a dose 
rate of 10° Rads h~*. Threshold stresses for the initiation of stress 
corrosion cracking in carbon steel parent and weld metal have been 
estimated. Preliminary experiments have been initiated to investi- 
gate the effect of sulphate reducing bacteria on the corrosion of 
carbon steel buried in bentonite. 
43424 (AERE-R—1459) Effect of long term thermal 
ageing on the mechanical of ASTM A533B and 
A508 steels in the quenched and tempered and simulated heat 
affected zone conditions. Druce, S.G.; Gage, G.; Jordan, G. 
(UKAEA Atomic Ener, Research Establishment, Har- 
well). Apr 1985. 43p. Issuing Activity. 

Manganese-molybdenum-nickel steels are used commonly in 
the fabrication of critical components in the PWR primary circuit 
operating at temperatures up to 345 C for periods up to several 
hundred thousand hours. Demonstration of structural integrity 
throughout service life requires quantification of the effects of ther- 
mal ageing on mechanical properties. Thermal ageing in the tem- 
perature range 300 to 550 C for durations up to 2000 h was studied 
in quenched and tempered A533B plate and simulated heat-affect- 
ed-zone (HAZ) microstructures in A533B and A508 materials. A 
combination of tensile, hardness and Charpy impact tests were used 
to assess changes in rheological and toughness related properties. 
Quantitative fractography and Auger spectroscopy were used to 
characterize associated changes in fracture mode and grain bounda- 
ry composition. 


43425 (BNL—38262) L edge XANES studies of charge 
redistribution upon compound formation in gold and nickel 
metallic compounds. Sham, T.K. (Brookhaven National 
Lab., Upton, NY (USA); Chinese Univ. of Hong 
Shatin. Dept. of Chemistry). 1986. Contract A 
76CHO00016. 6p. (CONF-860753—1). i PC A02/MF 
A01; 1; GPO . File Number DE86012 

Taam denetiacahioumitiion ox HILL. ant iunni-ddip 
structure; Saumur, France (7 Jul 1986). 

Reported is a L edge XANES study of a series of gold 
(AuAk, AuGas, and AusAg) and nickel (NiSb, Ni/sub 0.64/Fe/sub 
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0.36/, NiAl and NiAls) intermetallics. This study is an extention of 
our recent study of Pd L edges in Pd intermetallics. Since L/sub 
IlL,II/ XANES arise primarily from p to d transitions, the L/sub 
IIL,II/ edge XANES (particularly the whiteline features) of the 
noble metal components in these is a direct measure of 
the density of the unoccupied d states above the Fermi level. 


43426 (CBPF-NF—077/85) Magnetic properties of lamel- 
lar tetrataenite in Toluca iron meteorite. Funaki, M.; Nagata, 
Fe Danon, J. (Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro). 1985. 27p. NTIS = Sales Only), PC A03/MF 
A01. File Number DE86702! 

canal soleil aloe Taanmiihaitiameiateiedaanstes 
extracted from the Toluca octahedrite by a diluted HCl etching 
technique. Natural remanent magnetization (NRM) in the lamellae 
is very stable against AF and is quite intense, rang- 
ing from 2.58 to 37.42 x 10-? emu/g. This NRM is completely de- 
magnetized thermally at about 550°C. The most characteristic 
change in magnetic properties on heating to about 550 C° is a sig- 
nificant decrease in magnetic coercivity. This observation is consist- 
ent with the results obtained from chondrites. The paramagnetic 
component in lamellar tetrataenite, which is estimated by Moess- 
bauer spectrum analyses, was not detected by conventional magnet- 
ic studies. 


43427 (CBPF-NF—081/85) *°Y NMR study of trans- 
Set eee ee Alves, K.M.B.; Alves, 

; Guimaraes, A.P.; Mackenzie, I.S.; Ross, J.W. (Centro 
Brasileiro de. Pesquisas Fisicss, Rio de Jencro; Espirit 
Santo Univ., Vitoria (Brazil). Dept. de Fisica e i 
Manchester Univ. (UK). Schuster Lab.). 1985. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702915. 

The NMR data on ®Y in (R sub(x) Y sub(1-x))Fe., where R 

represents Tb, Dy and Ho, are interpreted in terms of local polar- 
ization of the Fe sublattice by the lanthanide ions. 


43428 (CEA-CONF—8024) Cumulative fatigue and 
creep-fatigue damage at 350°C on recrystallized zircaloy 4. 
Brun, G.; Pelchat, J.; Floze, J.C.; Galimberti, M. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technologique et de Develop- 
pement Industriel (RDI). Jun 1985. 18p. (CONF-850601— 
4). NTIS y Sales Only), PC A ‘A01. File Number 
DE86750751 

From 7. international conference on zirconium in the nuclear 
on (24 Jun 1985). 

An experimental programme undertaken by C.E.A., E.D.F. 
and FRAGEMA with the aim of characterizing the fatigue and 
creep fatigue behaviour of zircaloy-4 following annealing treat- 
ments (recrystallized, stress-delived) is in progress. The results 
given below concern only recrystallized material. Cyclic properties, 
low-cycle fatigue curves and creep behaviour laws under stresses 
have been established. Sequential tests of pure fatigue and creep-fa- 
tigue were performed. The cumulative life fractions at fracture 
depend on the sequence of leading, stress history and number of 
cycles of prestressing. The MINER’s rule appears to be conserva- 
tive with regard to a low-high loading sequence whereas it is not 

loading i 


eficial effect of cyclic hardening overcomes the damaging effect of 
surface cracking. The introduction of a tension hold time into the 
fatigue cycle slightly increases cyclic hardening and reduces the 
number of cycles to failure. For hold times of less than one hour, 
the sum of fatigue and creep life fractions is closed to one. 


43429 (CONF-851217—68) Defect and 
in materials. L.L. (Oak 


ferromagnetic Horton, 

National Lab., TN (USA)). 1985. Contract AC05- 
840OR21400. 9p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86013256. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 
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Transmission electron microscopy (TEM) of ferromagnetic 
materials requires special and often time-consuming procedures to 
obtain good images. Tilting and high resolution experiments are 
particularly difficult. A survey of several investigations of micros- 
tructures in ferromagnetic materials ranging from pure iron to com- 
mercial magnet materials is presented. The topics of these investiga- 
tions include determination of Burgers vectors and interstitial/va- 
cancy character for dislocation loops, cavity shape analyses, mag- 
netic domain/microstructure correlations, and characterization of 
structures resulting from isotropic spinodal decomposition. Prob- 
lems encountered during these studies as they relate to magnetic 
materials and the modifications to standard microscope operating 
procedures required to overcome these problems are presented. 
This discussion includes specimen requirements, specimen loading 
and insertion, and alignment corrections required during specimen 
tilting. 


43430 (CONF-860421—58) Control of helium effects in 
irradiated materials based on theory and experiment. Mansur, 
L.K.; Lee, E.H.; Maziasz, P.J.; Rowcliffe, A.F. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO0S5- 
840R21400. 50p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86013275. 

From 2. international conference on fusion reactor materials 
ones oot IL, USA (13 ag 1986). 

in materials by (n,a) transmutation reac- 

tions dae neutron irradiations or subjected in ion bombardment 
experiments causes substantial changes in the response to displace- 
ment damage. In particular, swelling, phase transformations and 
embrittlement are strongly affected. Present understanding of the 
mechanisms underlying these effects is reviewed. Key theoretical 
relationships describing helium effects on swelling and helium diffu- 
sion are described. Experimental data in the areas of helium effects 
on swelling and precipitation is reviewed with emphasis on critical 
experiments that have been designed and evaluated in conjunction 
with theory. Confirmed principles for alloy design to control irra- 
diation performance are described. 


43431 (CONF-860594—8) Electron beam welding of 
heavy section ferritic steels. King, J.F.; David, S.A. (Oak 


Ridge National Lab., TN WUSA)). 1986. Contract ACO05- 
840R21400. 22p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86013254. 
From ASM international trends in welding research meeting; 

Gatlinburg, TN, USA G 8 May 1986). 

A study was undertaken to investigate the feasibility of using 
a high power electron beam welding machine to weld heavy sec- 
tion steel of three different compositions. These were 3 Cr-1.5 Mo- 
0.1 V, 2.25 Cr-1 Mo, and modified 9 Cr-1 Mo steels. Emphasis in 
this work was placed on determining the mechanical properties of 
the weldments, characterizing the microstructure of the various 
weldment regions, and comparing these results with those from 
other welding processes. Characterization of the electron beam 
weldments was made by microhardness measurements, Charpy V- 
notch impact tests, tensile tests, and guided bend tests. The testing 
results showed the electron beam weldments had excellent proper- 
ties which makes it an attractive process for heavy section steel 
welding. 


43432 ee eee Amorphization of intermetallic 
compounds by ion bombardment. Pedraza, D.F. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 37p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number D. 6013272. 

From 5. international conference on surface modification of 
metals by ion Ontario, Canada (7 Jul 19 

eet ee of emorphization kinetics are con- 

ducted for the equiatomic compound TiNi. Results of using differ- 
ent cluster sizes, including the possibility of direct amorphization in 
the cascade, are compared. The dependences on irradiation temper- 
ature, dose rate, free defect generation efficiency, and existing point 
defect sink microstructure are analyzed. The important role of in- 
terstitial concentration evolution as a rate controlling factor of the 
amorphization process is demonstrated, under the accompanying 
hypothesis of vacancy immobility in the temperature range under 
consideration. It is predicted that amorphization is inhibited above a 
cutoff temperature and below a cutoff dose rate. 
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(CONF-8603138—1) Characteristics of microstruc- 


Stephenson, enson, L.D. (North Carolina State Univ., leigh 
(USA t. of Materials Engin ; Oak Ridge National 
Lab., iN SA); na Construction eering Research 
Lab., Cham IL (USA)). 1986. Contract ACO0S5- 
840R21400. 15p. The Metallurgical Society, 420 Common- 
wealth Dr., Warrendale, PA 15086. File Number 
1186013265. 

From Mechanical and phase transformations in 
engineering materials; New Orleans, LA, USA (2 Mar 1980), 

Microstructures in aluminum after implantation 
with molybdenum were characterized using analytical electron mi- 
croscopy techniques, including energy dispersive x-ray microanaly- 
sis and convergent beam electron diffraction. The bec AlzMo was 
isolated as the only precipitate in the microstructures was of these 
alloys. The morphology of the AlizMo in the microstructures was 
controlled over a certain molybdenum concentration range by se- 
lecting the maximum as-implanted molybdenum concentration. A 
lamellar 2Mo structur formed in the surface-modified region when 
annealed at 550°C after implantation with 3.3 to 4.4 at. % Mo. The 
orientation relationship of the discrete Al::Mo precipitates with re- 
spect to the matrix can be expressed as (123)/sub p/ parallel (002)/ 
sub m/ and [301]/sub p/ parallel [310]/sub m/. Trace analysis using 
Kikuchi lines revealed that the lamellae interfaces correspond to 
(123)/sub p/ parallel (002)/sub m/. A continuous film of Al2Mo 
formed in the surface-modified region when at 400°C or 550°C 
det ghuaedn th latin te 40 11 at. %. The film exhib- 
ited a granular structure in specimens annealed at 550°C and a mot- 
tled structure in i annealed at 400°C. bulk and in-situ an- 
nealing showed that the mottled structure could be transformed to 
the granular structure which suggests that the mottled structure is 
metastable. Insitu anneating revealed that the mottled film structure 
forms by the movement of a transformation front through the sur- 
face-modified region. suggestions are proposed for the difference 
between the morpholoties of Al2Z-type phases in the ion-implant- 
ed, annealed alloys and the rapidly quenched, annealed alloys. 


43434 (CONF-8606101—4) Growth of Sn whiskers after 
low temperature implantation of 20 keV He or H. Poker, 
D.B.; Schubert, J.; Alexandrou, A.; Froehlingsdorf, J.; 
Stritzker, B. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Festk orschung). 1986. Con- 
tract AC05-840R21400. 15p. S, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86013270. 

From 5. international conference on ion beam modification 
of materials; Catania, Italy (9 Jun 1986). 

Single crystalline whiskers have been observed to form on 
thin films (~ 100 nm) of Sn following implantation of 20-keV H or 
He at temperatures below 15°K. Rapid warming prevented the for- 
mation of whiskers, indicating that the growth occurs predominatly 
during the warming, and not during implantation. Samples that had 
been warmed rapidly did show whisker growth only after several 
days in air at room temperature. The adhesion of the films to the 
substrate is remarkably enhanced by the irradiation, as measured by 
scratch tests. Thicker films produced progressively fewer whiskers, 
and none were observed on implanted foils, or films of In, Bi, Zn, 
or Pb. Possible origins of the driving force for whisker growth are 
discussed. Whiskers grew on Sn films on all of the substrates that 
— quartz, sapphire, glass, Si, Cu, stainless steel, and 


43435 (CONF-8606149—2) New look at oo atomic vol- 
umes of the 8-form of the metals, Haire, 
R.G.; Benedict, U.; oe J.R.; Dufour, C.; Dabos, S. 
(Oak Ridge National Lab., TN (USA); Commission of the 
oe Communities, Karlsruhe nee F.R.). Euro- 
a for Transuranium Elements; Tennessee Univ., 
xville (USA). ). 1986. Contract 
AS05-76ER04447;A.C05-84OR21400. 16p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number D 13550. 
From 2. workshop on actinides under pressure; Karlsruhe, 
F.R. Germany (2 Jun 1986). 
The atomic volumes of the beta-form of the first four trans- 
plutonium metals were evaluated using data for samples prepared 
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by thermal and by pressure treatment. The volumes derived for 
curium, berkelium, and californium metals quenched from elevated 
temperatures were found to be consistently larger than those for 
“pressure-quenched” samples, whose volumes were in good agree- 
ment with values for the alpha-forms. The cubic lattice parameters 
from “pressure-quenched” samples also provided a more consistent 
trend than those obtained from thermally quenched samples when 
compared to the parameters for the mononitrides of the metals. 


43436 (CONF-8606168—1) In-situ TEM studies of crack 
tip deformation in molybdenum. Park, C.G.; Ohr, S.M. (Oak 
Ridge National Lab., TN (USA); State Univ. of New York, 
Stony Brook (USA). Dept. of Materials Science and i 
neering). 1986. Contract AC05-840R21400. 6p. NTIS, 
‘A02/MF A01; GPO Dep. File Number DE86013346. 

From NATO workshop on chemistry and physics of frac- 
ture; Bad Reichenhall, F.R. Germany (22 Jun 1986). 

Although the mode of crack propagation has been shown to 
be closely related to the behavior of crack tip dislocations and the 
loading conditions, the details of their relationship are not well un- 
derstood. This paper describes the effects of the loading condition 
on the distribution of dislocations, the dislocation-free zone, and the 
crack tip slip systems observed during in situ TEM deformation of 
molybdenum. Purpose of this study was to find parameters that are 
responsible for determining the geometry of crack tip deformation. 


43437 (CSIR-SMAT—21) [Research activities of the Na- 
tional Institute for Materials Research]. Annual report 1985. 
1 July 1984-30 June 1985. (Council for Scientific and Indus- 
trial Research, Pretoria (South Africa). National Inst. for 
Materials Research). 1985. 163p. (In English and Afrikaans). 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE86702765. 

Aspects regarding ceramics, electronic materials, metals, the 
specialist task group, services to industry and other organizations 
and research support activities are discussed in the report. The 
highlights of the period are given, namely: the effect of high pres- 
sure on two-phase systems, spinel structures, elastic moduli of stabi- 
lized zirconia crystals, alumina ceramics, a fast sodium-ion conduct- 
ing solid electrolyte (Nasicon), liquid phase epitaxial growth of 
(HgCd)Te, compositional uniformity of bulk-grown (HgCd)Te, 
semi-quantitative mass spectrography of Cd and Te, depth profiling 
of metal semiconductor interdiffusion, low resistance ohmic con- 
tacts on GaAs, studies of Fe-Mn-Al alloys, surface mechanical 
properties of materials, electron diffraction, ceramic mould labora- 
tory for investment casting of metals, grain boundary, sliding in the 
deformation of polycrystalline copper and a theory of work-harden- 
ing in face-centered cubic metals. 


43438 ee Atomistic studies of the 
structure and properties of grain boundaries 
July 1985-June 30, = 


al impurities. Progress report, 

Vitek, V. nee Univ., Philadelphia (USA). 
of Materials Science ponte Feo) eb 1986. Sonsiade 
FG02-84ER45129. lip. PC A02/MF A011; GPO 
Dep. File Number D 13279. 

During this period, x-ray diffraction from = = 5 twist 
boundaries and the interatomic forces going beyond the commonly 
used pair-potentials were studied. In the former case the previously 
discovered multiplicity of grain boundary structures proved to be 
the key to understanding the observed diffraction patterns. In par- 
ticular, while for any coincidence site lattice (CSL) periodic struc- 
ture the agreement cannot be achieved, an excellent agreement is 
obtained for low energy, stable structures composed of pseudo- 
random mixture of units of two different types of CSL boundaries. 
In the latter case two schemes, one fully empirical using a many- 
body term based on the expansion of the density of states to the 
second moments, and the other using the full-scale tight binding 
method for solving Schroedinger equation, are used to develop de- 
scription of interatomic forces suitable not only for structural stud- 
ies of boundaries but also studies of cohesion, chemical effects, etc. 
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43439 (DOE/ER/45184—2) Influence of grain boundary 
chemistry and structure on the intergranular attack and inter- 
granular stress —— cracking of austenitic alloys. 
Progress report, August 1, 1985-July 31, 1986. Was, G.S. 
(Michigan Univ., Ann Arbor (USA). of Nuclear En- 
gineering). Jul 1986. Contract FG02-85ER45184. 17p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86013956. 

This report is divided into grain boundary studies, low-tem- 
perature SCC studies, and hydrogen embrittlement studies. (DLC) 


43440 (DOE/ER/45213—2) Microchemical analysis of 
Re cane Seek Eee ee 


ion microscope atom cig ge go ee per 
(Pittsburgh Univ., PA PUSA). Dept. of Metallurgical and 
Materials ). 10 Jan 1986. Contract FG02- 
85ER45213. 1 S, PC A02/MF A011; 1; GPO Dep. 
File Number DE86013157. 

Goal of the study is to elucidate the mechanism by which 
boron and other solutes affect the ductility and strength of poly- 
crystalline NisAl and other ordered intermetallics. The study is part 
of a BES-sponsored interlaboratory effort to bring various analyti- 
cal and theoretical methods to bear on this question. The first dis- 
cussion meeting of the members of this group was held at the Oak 
Ridge National Laboratory on September 20, 1985. Our initial field- 
ion microscopy and atom probe microanalysis results on NisAl 
were represented at that meeting. This paper summarizes the results 
of our study obtained during the first six months of the contract 
period. 


43441 (DOE/ID/12138—5) Corrosion-resistant amor- 
phous metallic coatings: a ha 
October 1, 1985. eds 
CA (USA)). 1 
Dec 1985. Contract AI07-801D 12138. 6 . NTIS, PC A04/ 

MF AOl1; 1; GPO Dep. File Number DE 14121. 

The magnetron sputtering technique can be used to deposit 
thick amorphous metallic films of MoRuB on steel. The films exhib- 
it a smooth surface, a zone T microstructure, and good adhesion. 
The thick MoRuB films on steel exhibited corrosion characteristics 
equal to the film material on glass. A vapor quenched FeCrPC 
Compestion wes Seuins: wali te Gulee-Gun Ge tek Bade 
quenched counterpart in terms of corrosion resistance. The corro- 
sion rate of the optimum FeCrPC material was measured to be less 
than 0.002 mils per year in 1.0N H2SO, at room temperature. The 

process parameters used to deposit FeCrPC on steel require further 
development to achieve the features ofthe MoROB thick fms. The 

atomic absorption spectroscopy method can be used to determine 
extremely low corrosion rates in a timely manner. Preliminary hot 
vapor corrosion tests indicate that the corrosion is lower than full 


report, 
Stefano, S. (Jet Propulsion Lab., 


. Apr hb 
French). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86751929. 

A process aiming at preventing or suppressing cracks under 
stress corrosion on the primary side in the expanded zones of PWR 
steam generator tubes has been studied; it consists in the 
internal skin of tubes in these zones what reduces the level of resid- 
ual expanding stresses to lower values around 100-150 MPa without 
modifying the stress level in external skin. Tests in magnesium chlo- 
ride to estimate the residual stresses of tubes in low carbon stainless 
austenitic steel 18% Cr-12% Ni with molybdene. 


43443 (EGG-M—32185) Permeation of deuterium im- 
planted into vanadium alloys. Anderl, R.A.; Longhurst, 
G.R.; Struttmann, D.A. (Idaho National Engineering Lab. 
Idaho Falls (USA)). May 1986. Contract AC07-761D01570. 
17p. (CONF-860522—17). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013456. 
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From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

Permeation of deuterium through the vanadium alloy, V- 
15Cr-5Ti, was investigated using 3-keV, D;* ion beams from a 
small accelerator. The experiments consisted of measurements of 
the deuterium reemission and permeation rates as a function of im- 
plantation fluence for 0.5-mm thick specimens heated to temper- 
tures from 623 to 823°K. Implantation-side surface characterization 
was made by simultaneous measurements of sputtered ions with a 
secondary ion mass spectrometer (SIMS). Analyses of these meas- 
urements indicate that for the experimental conditions used, the 
steady-state deuterium permeation flux in V-15Cr-STi is approxi- 
mately 18% of the implantation flux. This corresponds to approxi- 
mately 1000 times that seen in the ferritic steel, HT-9, under com- 
parable conditions. Measurement of deuterium diffusivity in V- 
15Cr-5Ti using permeation break-through times indicates D = 1.4 x 
10-® exp(-.11 eV/kT) (m/s). 


oe dC—85/50) ae of structural 

and transport properties of less-simple liquid metals. Mujibur 
Rahman, S.M.; Sarker, D.K. ay ey Centre for Theo- 
retical Physics, Trieste (Italy) Univ. (Bangladesh). 
Dept. of Physics). May (oa. 14 fp NTIS (US Sales Only), 
PC A02/MF AOl1. File Number 86702770. 

We calculate the shear viscosity and self-diffusion coeffi- 
cients for certain less-simple liquid metals at various temperatures. 
The basic assumption undertaken is that these properties of a liquid 
metal resemble those of an appropriate hard sphere fluid. The tem- 
perature dependence of the basic ingredients, i.e. the hard sphere 
diameter and packing fraction is considered via a full thermody- 
namic perturbation formalism. The essential features inherited by 
these metals are included in the relevant electron-ion interactions. 
A variational procedure leading to a minimization of the free 
energy is employed to determine the optimum values of the hard 
sphere diameters and packing fractions. These optimal and self-con- 
sistent ingredients are employed in computing the shear viscosity 
and self-diffusion coefficients of Ag, Hg, Ga and Sn. The calculated 
results are found to be in agreement with the experimental and the 
available theoretical results for most of these metals. 32 refs, 3 figs. 


(iC—85/77) Tracer diffusion in ternary alloys. 
Tahir-Kheli, R.A. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1985. 14p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number 1E86702771. 

An intuitive extension of the theory for diffusion in dynamic 
binary alloys given in the preceding paper is presented. This theory 
has also received an independent derivation, based on more formal 
procedures, by Holdsworth and Elliott. We present Monte Carlo 
estimates for diffusion correlation factors, fsup(A), fsup(B), and 
fsup(C) and compare them with the theory. The agreement be- 
tween the theoretical results and the Monte Carlo estimates for the 
correlation factors of the slow particles, i.e., fsup(C) and fsup(B), is 
found to be generally good. In contrast, for the correlation factor, 
fsup(A), referring to the diffusion coefficient of fast particles in the 
system, the theoretical results are found to be systematically lower 
by a small but resolvable margin. It is suggested that this is occa- 
sioned by the neglect of spatial constraints on the scattering of cou- 
pled tracer-background particle field pairs. 5 refs, 4 figs, 2 tabs. 


———- ener st of a quantum spin 
aaptiiie Sherrington- model, Ahmed, M.; i 
mullah, M. (International Centre for Theoretical Physi 
Trieste (Italy)). Jul 1985. 10p. NTIS (US Sales Only), PC 
A02/MF A0Ol1. File Number 186702644. 

An expression for the susceptibility of a spin glass system is 
obtained within the Sherrington-Kirkpatrick model generalised to 
quantum spins using a method of diagrammatic perturbation theory. 
The existence of a phase transition is established for all values of 
the spin. 26 refs, 1 fig. 
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(IC—85/113) Ionic pairing in binary — i? 
charged hard spheres with non-additive diameters. Pasto 

G.; uinta, P.V.; Thakur, J.S.; Tosi, M.P. Chanenaiiana 
Centre for Theoretical Physics, Trieste (Italy); International 
School of Advanced Studies, Trieste (Italy)). Jul 1985. 20p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702645. 

We examine types of short range order that arise in binary 
liquids from a combination of Coulombic interactions and non-addi- 
tivity of excluded volumes, the initial motivation being observations 
of complex formation by hydrated ions in concentrated aqueous 30- 
lutions. The model is a fluid of charged hard spheres with contact 
distances osub(+-)not = 1/2(csub(+ +) + osub(--)), its structural 
functions being evaluated in the mean spherical approximation and 
in the hypernetted chain approximation. Cation-anion pairing is 
clearly seen in the calculated structural functions for negative devi- 
ations from additivity (osub(+-) < osub(++)=osub(--)), though 
the absence of true chemical bonding in the model does not allow 
long-lived complexes. Positive deviations from additivity (osub(+-) 
> osub(+-+)=csub(--)) favour long-wavelength concentration 
fluctuations and demixing in a neutral mixture: these are suppressed 
by Coulombic interactions in favour of microscopic intermixing of 
the two species in the local liquid structure, up to like-ion pairing. 
Contact is made with diffraction from concentrated aqueous solu- 
tions of cadmium sulphate and other instances of possible applica- 
bility of the model are pointed out. 18 refs, 7 figs, 1 tab. 


(IC—85/123) Fractals and the fracture of cracked 
ame Lung, C.W. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1985. Sp. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE86702767. 

A fractal model for intergranular brittle and ductile fracture 
surfaces of cracked metals is suggested. It is shown that for small 
grain size metals, the critical crack extension-force would develop 
rapidly and faster than Hall-Petch’s relationship due to the increase 
of the true areas of the irregular fracture surfaces. 4 refs, 4 figs. 


43449 (iC—85/165) Finite mean-free-paths and the elec- 
trical resistivity of liquid simple metals and binary alloys. 
Khajil, T.M.A.; Daver, F.; Tomak, M. (International Centre 
for Theoretical Physics, Trieste (Italy); Middle East Techni- 
cal Univ., Ankara (Turkey)). Aug 1985. 10p. NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE86702662. 

The finite mean-free-path correction to the Ziman formalism 
of resistivity for liquid metals is studied. The resistivities of a series 
of simple liquid metals and some binary alloys are calculated using 
the Ferraz-March approach. 10 refs, 3 figs, 3 tabs. 


(iC—85/179) Analysis of heat field of metal sheet 
Guning Ciitiodinslic debeatien. Li. 6X: H Y.; Shih, 
C.H. (International Centre for Theoretical Physics, Trieste 
(Italy); Academia Sinica, Shenyang (China). Inst. of Metal 
Research). Aug 1985. 17p. NTIS oe Sales Only), PC A02/ 
MF AO1. File Number DE86702 
Sees aster tiie en taal cbiiaoes 
analysis to calculate the temperature distribution generated during 
the process of elastic-plastic deformation. A better agreement is 
found between the results of heat field computed by use of the 
finite element analysis and that measured by use of an infrared 
camera. The results indicate that the method of finite element anal- 
ysis used for heat field evaluation is reliable. 9 refs, 12 figs. 


43451 =o Application of 
research of mechanical properties. 

(international Centre for Theoretical Physics, Trieste 
(Italy); Academia Sinica, Shenyang (China). Inst. of Metal 
Research). rag Se 10p. NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE86702769. 

The infrared technique as a new method is more useful for 
research of materials science. This paper simply describes the tech- 
niques of infrared temperature measurement and thermography and 
provides the experimental data of some metals and alloys during 
the deformation and the fatigue process by use of the infrared sens- 
ing method. It is shown that the conventional tensile data can be 
correlated with infrared radiational energy change during the ten- 


infrared technique in 
Huang, Y.; Shih, C.H. 
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sile pulling. The temperature field of metal during elastic-plastic de- 
formation can be calculated by finite element analysis, and the ther- 
moelastic effect of metal can be shown by thermography. The in- 
frared technique can be used to predict the fatigue damage, monitor 
their propagations and give the alarm at fracture. Finally, it must 
be pointed out that the irreversibility of infrared emission of metal 
can be used as a basis of nondestructive testing. 12 refs, 12 figs. 


43452 (IC—85/191) Use of Wannier function in the cal- 
culations of band structure of covalent crystals. Lu Dong; 
Yang Guang. (International Centre for Theoretical Physics, 
Trieste (Italy); Fudan Univ., Shanghai (China). Dept. of 
Physics). Oct 1985. 14p. NTIS (US Sales Only), PC A02/ 
MF A01. File Number DE86702668. 

A variational procedure has been used to build up Wannier 
functions to study the energy bands of diamond, silicon and a-tin. 
For the case of silicon the Wannier function, density of charge and 
band structure are calculated self-consistently and a simple method 
in a non-self-consistent way has been used to compute the band 
structure of diamond, silicon and a-tin. The method seems to be ef- 
fective to describe the electronic properties of covalent crystals. 14 
refs, 5 figs, 4 tabs. 


43453 (iC—85/195) On the possibility of NbCe, NbLa 
compound. Han Rushan; Zhang Xifeng; Lu Guo; Yin Dole. 
ternational Centre for eoretical Physics, Trieste 
taly)). 1985. 9p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86702899. 

Using an all-atom-all-electron self-consistent LMTO band 
calculation method we have studied the total energy of different 
Nb, Ce and La combinations. It appears that some NbCe, NbLa 
compounds may be possible under pressure, while the core repul- 
sion is overcome and a smaller lattice parameter is realized. In the 
meantime, a 4f localization-delocalization transition would occur in 
this kind of hypothetical compound. 10 refs, 1 fig, 3 tabs. 


an in- 


43454 (IC—85/220) Periodic heat transfer through 
homogeneous medium. Balla, M.Y. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1985. 10p. NTIS 


(US Sales Only), A02/MF AOl. File Number 
DE86702988. 

One dimensional heat conduction equation has been investi- 
gated for periodic heat transfer in an inhomogeneous bounded 
medium. Exact analytical solutions for some typical thermal con- 
ductivity profiles have been obtained. Also an approximate solution 
has been attempted for the first time for heat conduction problems 
which is applicable for any arbitrary variation of thermal conduc- 
tivity. Numerical appreciation for a parabolic thermal conductivity 
profile shows that results from approximate approach are in excel- 
lent agreement with those obtained by the exact analytical ap- 
proach. 10 refs. 


on the 


onal 

Centre for Theoretical Physics, Trieste duiy). Now 1985. 

. NTIS (US Sales Only), P PC A02/MF AOl1. File Number 
E86702986. 

In this paper we describe the thermodynamical phenomena 
of thermoelastic effect of metal and provide a technique of the in- 
frared thermograph with used measurement of the temperature 
changes during deformation process. It is shown that the variation 
of mechanical properties of metal can be correlated with the tem- 
perature change during the elastic-plastic tensile pulling. The ther- 
moelastic effect and its measurement technique are developed as a 
method, which in particular is used for the material 
properties such as the Grueneisen parameter. 15 refs, 3 figs, 1 tab. 


43456 (INIS-mf—9759, pp 227-237) Alignment effects on 
the properties of the negative parity bands in actinides. Mik- 
hailov, I.N.; Briancon, Ch. (Joint Inst. for Nuclear Re- 
search, Dubna, USSR; Paris-11 Univ., 91 - Orsay, France. 
Mano) e3 a Nucleaire et de Spectrometrie de 
(US Sales Only), PC A20/MF AOl. 
rile N cae ‘DESS781555. (CONF-8403127—). 
From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 
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A method is proposed for determination of the moment of 
inertia and aligned angular momentum describing the spectra of ro- 
tational bands distorted by the Coriolis force. The method is based 
on numerical integration of an equation in which the experimental 
values of the energy intervals between the states of the band are 
expressed as some function of the rotational angular frequency of 
the core and the aligned angular momentum. This approach permits 
observation of core polarization effects. The procedure is applied to 
analysis of octupole O0~ bands in the actinides. Various polarization 
effects arising in excitation of octupole vibrations are discussed. 


43457 a ee ep 13) Heat capacities of liquid 
gold-indium alloys. Mikl ; Janitsch, A.; Komarek, K.L. 
(Vienna Univ., Austria). eh NTIS (US "Sales Only), PC 
A03/MF AOl. File Number DE86780475. (CONF- 
8406329—Exc.). 

From 70. All-Union conference on 


i and chemical 
thermodynamics; Moscow, USSR (12 Jun 1984). 


43458 (JINR—E-14-85-473) Texture study of rolling con- 
ditions for zinc-based alloys. Betzl, M.; Fuentes, I.; Tobish, 
J. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics; Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden (German Democratic Republic); Tech- 
nische Univ., Dresden (German Democratic Republic)). 
1985. Sp. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702987. 

The influence of rolling conditions on the texture of zinc 
alloys with low contents of Pb and Cd is studied. The texture of 
samples with different reduction in area are measured with neutrons 
and x-rays. Complete (triclinic symmetry) pole figures are obtained 
with neutrons for volume texture and incomplete (monoclinic sym- 
metry) pole figures with X-rays for surface texture. The physical 
interpretation of the obtained data is given on the basis of slip and 


43459 (KU-HCOE-FL2-R—85-25) Copper-base alloys 
processed by rapid solidification and ion Wood, 
J.V.; Elvidge, C.J.; oe E.; Johansen, A.; Sarholt-Kris- 
tensen, L.; Henriksen, O Univ. k). 
H.C. Oersted Inst.). 1985. 6p. (CONF-851217—65). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702989. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Alloys of Cu-Sn and Cu-B have been processed by both melt 
spinning and ion implantation. In some instances (e.g. Cu-Sn alloys) 
rapidly solidified ribbons have been subjected to further implanta- 
tion. This paper describes the similarities and differences in struc- 
ture of materials subjected to a dynamic and contained process. For 
example in Cu-B alloys (up to 2wt% Boron) extended solubility is 
found in implanted alloys which is not present to the same degree 
in rapidly solidified alloys of the same composition. Likewise the 
range and nature of the reversible martensitic transformation is dif- 
ferent in both cases as examined by electron microscopy and differ- 
ential scanning calorimetry. 


43460 a pp =. Internal oxidation of Sb 
impurities in silver. Andreasen, H.; Niesen, L.; Waard, H. 
de. (Rijksuniversiteit en, Netherlands. Natuurkundig 
Lab.). 1985. Library KNAW, Kloveniersburgwal 29, 1011 
JV Amsterdam. 

In KVI annual report 1984. 

If “°Sb implanted in Ag is subjected to an isochronal an- 
nealing sequence at increasing temperatures T in a vacuum better 
than 10~* mbar, the resulting Moessbauer spectra reveal the forma- 
tion of SnOsub(x) clusters for T > 550 K. The isomer shift of the 
component formed, S = 0.18 mm/s versus SnOz, clearly shows 
that the Sn atoms must be in the tetravalent state, implying that at 
least two oxygen atoms must be present in the SnOsub(x) clusters. 
Moessbauer spectra were taken at different temperatures for sam- 
ples annealed at 550 K and 673 K. The effective Debye tempera- 
tures turned out to be 187(2) K (T = 550 K) and 218(2) K (T = 
673 K), whereas substitutional Sn has a Debye temperature = 
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185(2) K. No changes in the other Moessbauer parameters are ob- 
served in this annealing region. The fraction of '"*Sb in the ‘oxide’ 
site measured versus annealing temperature exhibits an interesting 
Wideainrbetaune aieete ceied-Aastled etalon tes The 
system turns out to be extremely sensitive to internal oxidation. 
This is explained from the fact that above 420 K Ag,O is not stable 
even at ambient pressure. 125 refs.; 100 figs.; 15 tabs. 


43461 (LA-UR—-86-2287) Structural evolution during re- 
crystallization. Doherty, R.D.; Rollett, A.R.; Srolovitz, D.J. 


i (USA)). 
Contract W-7405-ENG-36. 16p. (CONF-8609112—1). 
NTIS, PC A02. File Number DE86012417. 

From Riso symposium; Riso, Denmark (1 Sep 1986). 

The evidence showing the failure of the classic Johnson- 
Mehl-Avrami equation to describe most recrystallization kinetics is 
reviewed. The failure is seen in the value of the exponent n which 
is much less than the theoretically predicted exponents. The reason 
for this failure is at least in part due to the nonrandom distribution 
of nucleation sites. This nonrandom distribution seems to arise from 
the grain to grain variation in deformation microstructure. Simple 
3-dimensional and more precise 2-dimensional models of the recrys- 
tallization kinetics are presented which demonstrate that variation 
in the stored energy, on the scale of the grain size, does lead to the 
range of JMA exponents seen experimentally. The importance of 
this for the resulting grain size distributions is indicated. 


43462 (LA-UR—86-2330) Performance of oblique angle 
of incidence collection systems in the VUV. Keller, G.L.; 
Scott, M.L.; Mitchell, K. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. . (CONF- 
860880—16). NTIS, PC A02/MF AOI; 1; G Dep. File 
Number DE86013855. 

From 30. SPIE technical symposium on optics and optoelec- 

tronic engineering; San Diego, CA, USA (17 Aug 19: 

High rejection iam o> difficult one to ae in the 
UV-VIS-IR with known materials and constants. Even more diffi- 
cult is the design and manufacture of rejection filters in the EUV 
and VUV given the uncertainty of optical constants and their wide 
variation over this spectral range. We have begun work to charac- 
terize materials from 584 A to 1300 A to verify reported optical 
constants, in order to design and realize the optimum collection 
system. 8 refs., 2 figs., 8 tabs. 


43463 Ce ee aay st alien 
tion substructures in punch-stretched, AK, DQ, low-carbon 
steel sheets. Ledezma, M. (Lawrence Berkeley Lab., CA 
ae May 1986. Contract AC03-76SF00098. "e3p. NTIS, 
A05/MF A01; 1; GPO Dep. File Number D) 6013486. 
Dislocation substructures developed in Aluminum Killed 
(AK), Drawing Quality (DQ), Low Carbon steel sheets during the 
Limiting Dome Height (LDH) test are investigated. Thin foils par- 
allel to the sheet plane, longitudinal and transverse sections for dif- 
ferent strain ratios have been observed by Transmission Electron 
Microscopy (TEM). Analysis of the cellular structure in three-di- 
mensions allows the determination of the orientations of the cell 
wall planes inside individual ferrite grains. The observed cell wall 
planes for different strain ratios and grain orientations are compared 
with active slip planes calculated by using the Sach’s model for po- 
lycrystal deformation. Cell walls are found to be roughly parallel to 
calculated slip planes for the range of strain ratios considered. Dis- 
crepancies observed in negative strain ratio samples are explained in 
terms of the validity of the Sach’s model free-grain assumption. 


43464 (LBL—21706) Atomic mechanisms of oxide nucle- 
ation and growth at the aluminum/oxide interface: a high-res- 
olution transmission electron microscopy study. Lee, J.Y. 
(Lawrence Berkeley Lab., CA (USA)). May 1986. cars 
AC03-76SF00098. 284p. NTIS, PC PC Al13/MF AO01; 1; GPO 
Dep. File Number DE86013944. 

Highly detailed analyses of the crystallographic aspects re- 
quired for nucleation and growth of aluminum oxide at the metal/ 
oxide interface were carried out using high-resolution transmission 
electron microscopy. These analyses led to the modelling of the 
mechanisms of nucleation and growth at the atomic level. The 
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oxides were formed by oxidizing aluminum in 1 atm air at either 
500 or 600°C for times from 0.5 h to 4 weeks. In conjunction with 
computer simulation comparisons, the cross-sectional high-resolu- 
tion transmission electron microscopy images reveal directly the 
atomic structure of the oxide, the base metal, and all internal inter- 
faces. 


43465 (LBL—21742) Relevance of inclusions on formabi- 
lity in of low-carbon, AK, DQ steel. Shaffer, 
S. (Lawrence Berkeley Lab., CA (USA)). May 1986. ot 
tract AC03-76SF00098. 3lp. NTIS, PC A03/MF AOI; 
GPO Dep. File Number D 6013476. 

To investigate the relevance of inclusions on automotive 
sheet metal formability, void volume fractions and void size distri- 
butions from a set of punch-stretched, low carbon steel specimens 
were measured. Measurements from strain states corresponding to 
instability in uniaxial tension, plane strain, and positive biaxial 
stretching were compared. Overall void volume fractions were low 
(on the order of 1 to 2 tenths of a percent), as were the void sizes 
(mean size of 8 square microns) for all strain states examined. The 
growth of voids was measured and was found to be in agreement 
with the model adopted by Jalinier & Schmitt. Based on experi- 
ments in punch stretching and analysis for instability in uniaxial ten- 
sion, it was concluded that the current level of inclusions found in 
low carbon AK, DQ, sheet steels does not impose a significant limit 
on formability. 


43466 (N—86-24507, , Pe ve) as ee ee 0 Se 
compositional variations in directionally solidified Hg(1-x)Cd/ 
sub xSe/. Andrews, R.N. Jan 1986. NTIS, PC A99/MF 
E04. (NASA-CR_178708, CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, AL, USA (2 Aug 1985). 

Several Hg/sub 1-x/Cd/sub x/Se crystals of composition x 
= 0.2 were grown in a Bridgman-type directional solidification fur- 
nace at varying translation rates. The influence of growth rate on 
both the longitudinal and radial compositional uniformity for the 
crystals was determined using density measurements and infrared 
transmission-edge mapping. 


43467 (N—86-24818) Thermal-mechanical fatigue behav- 

ior of nickel-base ys. Final Report. Pelloux, R.M.; 

Marchand, N. Sateen. inte, a0 Tech., 

(USA)). Mar 1986. 1 . (NASA-CR—175048; USAAV 
COM-TR—86-C-4). S, PC A09/MF AOI. 

Tho mein cahiovements fa 36-anthth: aateasuh penguas an 
presented. The main objective was to gain more insight into the 
problem of crack growth under thermal mechanical fatigue (TMF) 
conditions. This p: was conducted at M.I.T. for the period of 
September 1982 ~ September 1985. The program was arranged 
into five technical tasks. Under Task I, the literature of TMF data 
was reviewed. The goal was to identify the crack propagation con- 
ditions in aircraft engines (hot section) and to assess the validity of 
conventional fracture mechanics parameters to address TMF crack 
growth. The second task defined the test facilities, test specimen 
and the testing conditions needed to establish the effectiveness of 
data correlation parameters identified in Task I. Three materials 
(Inconel X-750, Hastelloy-X, and B-1900) were chosen for the pro- 
gram. Task II was accomplished in collaboration with Pratt & 
Whitney Aircraft engineers. Under Task III, a computerized testing 
system to measure the TMF behavior (LCF and CG behaviors) of 
various alloys systems was built. The software used to run isother- 
mal and TMF tests was also developed. Built around a convention- 
al servohydraulic machine, the system is capable of push-pull tests 
under stress or strain and controlled conditions in the 
temperature range of 25C to 1050C. A crack propagation test pro- 
gram was defined and conducted under Task IV. The test variables 
included strain range, strain rate (frequency) and temperature. Task 
V correlated and generalized the Task IV data for isothermal and 


damage to achieve a sound fundamental mechanistic understanding 
of TMF. 
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43468 (ORNL—6128, pp 179-180) SAXS study of de- 
composition in Al-2.6 wt % Li alloys. Spooner, S. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The aging process in Al-Li alloys proceeds rapidly to the 
coarsening stage. Precipitate/matrix interfacial energy is low, and 
lattice strain between the precipitate and matrix is very small. 
These barriers to nucleation being low and lithium mobility being 
high point to a very rapid passage through the nucleation and 
growth stage of decomposition. One consequence is that the study 
of coarsening kinetics should be convenient, and the fact that the 
precipitates are spherical makes scattering studies very appropriate. 
However, the precipitate density is high (approaching 30% depend- 
ing on aging temperature), and problems of interprecipitate interfer- 
ence in the scattering arise. 


43469 (ORNL—6128, pp ja Dynamic scaling of 
the tion structure of Chromindur during aging at 
525°C. S er, S. (Oak Rid e National Lab., TN). Mar 
1985. S, PC A13/MF AO1. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
The distinction between the spinodal evolution of structure 
and the nucleation and growth of distinct precipitates is not clear. 
In the original Cahn-Hilliard treatment of spinodal decomposition, 
one expects to observe the development of a scattering maximum 
indicative of a kinetically favored decomposition-fluctuation wave- 
length. The size or scale of this wavelength was expected to be 
fixed in time with only a growth of scattered intensity as the fluctu- 


cleation and growth. Consequently, in the decomposition process, 
dynamic scaling laws could be expected to have time exponents 
from zero to 1/3. In the current study of Chromindur (Fe-28 wt % 
Cr-10.5 wt % Co), a series of coupons were solution heat treated at 
925°C for 2 h, quenched into icy brine, and aged at 525° for times 
up to almost 500 h. The peak position in the small-angle scattering 
pattern was followed as a function of time. It was found that a time 


almost 500 h. No t/sup 1/3/ dependence was seen for the times ex- 


(ORNL—6128, pp 181-182) Determination of dis- 

size distribution in an 0: nickel-chro- 

by small-angle X-ray scattering. Stephens, J.J.; 

pooner, S. (Stanford Univ., CA). Mar 1985. NTIS, PC 
A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 


based on the inhibition of dislocation motion by unshearable oxide 
cation bowing stress or from the stress required to unpin edge dis- 
i the interface between the oxide and the matrix. In 


(ORNL—46128, 
a indium-thallium 
yson, T.R.; Reichardt, W.; Mostoller, M.; Smith, 
HG. (Monash Univ., "Clayton, Australia). Mar 1985. NTIS, 
PC A13/MF AO0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
There is currently considerable interest in materials which 


184-185) Inelastic neutron scat- 
transforming 
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tetragonal on cooling below a transformation temperature T/sub 
m/. The experimental evidence for phonon softening has been the 
temperature dependence of the elastic stiffness modulus, while a 
theoretical calculation by Gunton and Saunders predicted an appre- 
chen veftentng San:Sate sate SE gpa att Sale en ay 
polarization and having 0 = q S 0.2 (27/a).. However, severe 
damping of certain ultrasonic waves in these materials often pre- 
vents the direct measurement of c’, which is consequently calculat- 
ed from the stiffness constants for other modes. Therefore, the au- 
thors have attempted to observe phonon softening in InT1 directly 
using neutron scattering measurements. 


43472 (ORNL—6128, 188) Kohn oe in metasta- 
ble FCC lanthanum. , J.; Stassis, C.; Smith, G.S. 
(Iowa State Univ., Ames). Mar 1985. NTIS, "PC Al3/MF 
A01. File Number "DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

ee ee 
erties. Its superconducting transition temperature at 
pressure is approximately 1 K higher than that of the stable dhcp 
phase, increases with increasing pressure, and saturates to a value of 
nearly 13 K at approximately 200 kbar. The thermal expansion co- 
efficient of this phase becomes negative at approximately 40 K and 
reaches its largest negative value in the vicinity of 18 K. A funda- 
mental understanding of the rather unusual properties of fcc lantha- 
num has been hindered by a lack of information ing the elas- 
tic and lattice dynamical properties of the metastable phase of this 
metal. Recently, the authors were able to grow a single crystal of 
the metastable fcc phase of sufficient size to study the lattice dy- 
namics by inelastic scattering of neutrons. In this note, the authors 
present some of the results obtained in this study. 


43473 (ORNL—6128, Rs 188-189) Phonon dispersion 
curves of BCC Ba. Mizuki, tassis, C.; or akan aes 
State Univ., Ames). Mar 1985. O NTIS, PC Al13/MF AO1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Ba, as well as Sr and Ca, is a divalent alkaline earth metal. 
At room temperature and ambient pressure, the structure of Ba is 
bec, whereas that of Sr and Ca is fcc. Under the bec 
phase of Ba transforms to an hcp structure at 55 kbar. Also, at 37 
kbar Ba becomes a superconductor with T/sub c/ = 0.06 K. These 
properties are highly dependent on the position of the d bands rela- 
tive to the Fermi level. Experimental investigation of the elastic 
and lattice dynamical properties of these metals has been hindered 
by difficulties in growing single crystals. However, recently the au- 
thors were able to grow several single crystals of bcc Ba of suffi- 
cient volume for inelastic neutron scattering experiments. Some of 
the results are summarized here. 


43474 (ORNL—6128, + Phe Ni Mook HAs Lyun, 1:W. 
spin waves above T/sub c/ Ni. Mook, H.A.; L J.W. 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC A13/ 
MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

New high-resolution polarized-beam measurements have 
been made at ORNL using the HB-1 spectrometer at the High Flux 
Isotope Reactor, which clearly demonstrates the spin-wave nature 
of the magnetic excitations above T/sub c/ for momentum values 
of [0.1 0.1 0.1] and larger in zone-boundary units. High resolution 
was obtained by using °’Fe as polarizing and analyzing crystals and 
by using a large (400-gram) sample of Ni. 


43475 (ORNL—6128, pp 190-192) Magnetic excitations 
in CuMn T Y.; Kunitomi, N.; 
Cable, J.W. (Osaka Univ., J ). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Recent neutron scattering measurements have helped to clar- 
ify two important features of CuMn spin glasses. Murani and co- 
workers have studied the dynamical behavior of spin-glass systems 
a a a a 
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with a broad distribution of relaxation times and a dynamical freez- 
ing process. By means of the polarization analysis technique, Cable 
and co-workers have observed the coexistence of two types of 
magnetic short-range order (MSRO): one is a modulated-spin struc- 
ture, and the other is a ferromagnetic cluster associated with the 
atomic short-range order (ASRO). These ordered regions produce 
diffraction maxima which are found at the (1 1/2 ans eaite 
(1 1/2 0) reciprocal lattice points, respectively. Both of these obser- 
vations seem to be essential for understanding the CuMn spin-glass 
system. However, the physical relationship of these properties is 
not yet understood. The authors have studied the inelastic scatter- 
ee 
sub 78.7/Mn/sub 21.3/ single crystal. The spin-glass freezing tem 
perature of CuMa alloy with tis Mn concentration is estimated 
to be T/sub f/ ~ 90 K. Most of the data were taken by 

slong the {0 1 0} direction from the (1.0 0) to the (1 1 0) reciprocal 
lattice points. 


43476 (ORNL—6128, p en — spin ordering 
observed by neutron diffraction. Ka 5 Suzuki, H.; 
Morii, Y.; o cenitor N.; Ohtsuka, ‘Te Mon Moon, aM: Nick- 
low, RM. (Osaka Univ., . Japan). Ms Mar 1985. NTIS, PC Al3/ 
MF AOl1. File Number D: 

In Solid State Division progress report for period ending 
September 30, 1984. 

New tron scattering experiments have been carried out in the 
milli-Kelvin temperature range to study nuclear-spin ordering in the 
singlet-ground-state compounds PrSns, PrCus, and HoVO,. The 
magnetic behavior of systems with singlet electronic ground states 
has been of interest for many years, and neutron scattering studies 
have provided considerable information about the static and dy- 
namic properties of these systems. It is now well established, theo- 
retically and experimentally, that no magnetic ordering of the elec- 
tronic system alone occurs spontaneously above 0 K unless the 
magnitude of the exchange interaction exceeds a certain threshold 
value. 


43477 (ORNL—6128, pp 197-198) Neutron diffraction 
studies of some Gd-Y alloys. Koehler, W.C.; —— S.; 
Beaudry, B.J. (Oak Ridge National Lab., TN). Mar 1 985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
nee =. 1984. 

terest in the Gd-Y system has recently been reawakened 

ty sis goon aieedinmau of saguecants alt uti cn 
single-crystal specimens of compositions in the critical range near 
32% Y. The very in and complex effects found have led 
Legvold et al. to postulate double ferromagnetism in Gd70Ys0 single 
crystals and Legvold et al. to search for Lifshitz points (at special 
compositions) in various rare-earth alloys. The present series of 
measurements were undertaken on crystals containing 30, 32, and 
32.3% Y in Gd in an attempt to explore, by neutron scattering 
methods, the two phenomena just mentioned. 


43478 (ORNL—6128, 


198-199) Magnetic structure of 
nickel diglycine 


le, O.A.; Calvo, R.; Parra, 
R.E. (Oak Ridge National Lab., TN). Mar 1985. NTIS, PC 
A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
Sypnnees 2) ee. 

ickel diglycine dihydrate (NiDD) [Ni(CH:CO:NHe) x 

auth seamddaeasn ataecmmoatadee tale ee 
teresting in that it is a possible metamagnet with a large single-ion 
anisotropy compared with the magnetic interaction between nickel 
ions. The compound is also a good model system for metal ions in 
proteins, and from it one may learn something about electronic 
paths for superexchange in these macromolecules. In order to un- 
derstand the magnetic properties of NiDD, the authors made neu- 
tron diffraction measurements on single-crystal samples. 


43479 +(ORNL—6128, pp 199-200) Spin and orbital mag- 
netic densities in nickel. 


Felcher, G.P.; Cable, 
J.W.; Maglic, G.; Cooke, J.F. (Ar National Lab., IL). 
Mar 1985. NTIS, PC Ajl3 AOl. File Number 
DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
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The technique of polarized neutron diffraction has been used 
for many years to determine with high accuracy the distribution of 
magnetism in crystalline ferromagnetic metals, offering a bench- 
mark against which to test the validity of band calculations. The 
earliest experiments were done on the elemental ferromagnets of 
the 3-d series; for these, the experimental form factors were found 
to be in good agreement with those calculated (by the Hartree- 
Fock method) for the single atoms in some ionized state. However, 
later experiments on enhanced paramagnets showed a decisive dif- 
ference with the atomic models, a difference that was explained by 
accurate band calculations. In the present paper the authors present 
new detailed information on the magnetic distribution of ferromag- 
netic nickel and show that even for this ferromagnetic metal, the 
atomic model breaks down. 


43480 oe eg pp 203-204) Real-time neutron dif- 
fraction measurements of the kinetics of first-order phase 
transitions, Iizumi, M.; Katano, S.; Child, H.R. apan 
Atomic Energy Research Institute, Tokai-aura). ad 198 
NTIS, PC A13/MF AO1. File Number DE85008 

In Solid State Division progress report for hes ending 
September 30, 1984. 

The wide-angle neutron diffractometer recently installed at 
the HFIR has the capability of performing time-resolved or time- 
slicing measurements. One of the interesting problem areas the au- 
thors have explored using this time-slicing function of the diffrac- 
tometer is the kinetics of structural changes occurring after a tem- 
perature jump across a value at which a first-order phase transition 
occurs. Two measurements of this sort have been carried out: the 
phase III to II transition in RbNOs and the transition between the 
alpha and beta phases in Sn. 


43481 (ORNL—6128, pp 206) of as- 
grown CusAu single crystals. Chang, Y.K.; Uelhoff, W.; 
Fattah, A.; Hanke, G. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC Al3/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The perfection and morphology of as-grown CusAu single 
crystals produced by pulling from an advanced Czochralski crystal 
growth system have been characterized nondestructively by means 
of gamma-ray diffractometry and optical microscopy. Due to the 
short wavelength of 0.03 A, gamma rays easily penetrate large bulk 
crystals - unlike X rays which only scan the near-surface region. 
During the crystal growth process, a number of growth parameters, 
such as the melt temperature, crystal diameter, meniscus height, 
and crystal length were automatically monitored, and information 
regarding the growth and morphology has been obtained by corre- 
lating the experimental results with either measured or derived 
growth parameters. 


43482 (ORNL—6128, pp 206-208) Preparation of transi- 
tion-metal alloys. , Y.K. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC A13/MF A0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Transition metals form continuous solutions with noble 
metals, and the transport properties of the resulting alloys are often 
rapidly altered as a function of the concentrations. Therefore, such 
systems are ideal subjects for exploring conduction electron behav- 
ior when two metals are mixed. The silver-palladium system is one 
of the attractive choices for such a study. Single crystals with wide 
concentration ranges are required for measurements of photo-emis- 
sion and positron annihilation in order to test the results of recent 
band structure calculations. For this purpose, pure Ag and pure Pd 
single crystals have been prepared by Bridgman and float-zone 
techniques, respectively. Niobium-titanium alloys have been used 
for decades as windings in superconducting magnets. Recent inter- 
est in investigating the flux-line-lattice interaction with defects in 
NbTi has led to a requirement for high-quality single crystals. 
Large single crystals have been grown. 
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43483 (ORNL—6128, pp 208-210) Crystal growth of su- 

A15 compounds, Chang, Y.K.; Harmon, H.E. 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC A13/ 
MF AO01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The growth of single crystals of superconducting A15 com- 
pounds has been continued from earlier reporting periods. New em- 
phasis has been placed on preparing nonstoichiometric V3Si and 
VsGe, however, and on overcoming crusting problems that arise 
during the growth of NbsGe(/sub 1-x/). 


43484 (ORNL—6128, pp 3-5) Rippled relaxation in the 
(110) surface of the ordered metallic alloy NiAl. Davis, H.L.; 
Noonan, J.R. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

LEED techniques, developed previously for determining the 
atomic positions in monoatomic surfaces with a precision of better 
than 0.02 A, have been extended recently to investigate alloy sur- 
faces. An interesting example of the type of results which might be 
expected from such a study has been provided by a just-completed 
LEED analysis for the (110) surface of the ordered metallic alloy 
NiAl. Since NiAl has the CsCl structure, its hypothetical truncated 
bulk surface would consist of composite layers, parallel to the sur- 
face, with each layer containing half Ni and half Al sites which are 
exactly coplanar. Now the intriguing result, which is briefly docu- 
mented below, is that the actual NiAl (110) surface has a relatively 
large rippling where the Al sites of the top composite layer are dis- 
placed above the Ni sites by approximately 0.22 A. To our knowl- 
edge, the present result provides the first demonstration that such 
different, and relatively large, relaxations exist in the surface of an 
ordered alloy. 


43485 (ORNL—6128, pp 5-6) Layer relaxation of the 
clean W(112) surface and its variation with adsorbed oxygen. 
Davis, H.L.; Wan; ne G.C. (Oak Ridge National Lab., TN). 
Mar 1985. NTT PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
Symates 30, 1984. 

LEED, I-V profile, analyses have been performed for the 
clean W(112) surface, the W(112)p(2 x 1)0 (0.5 monolayers of 
oxygen) system, and the Ww(112) p(ix2)0 (1.5 monolayers of 
oxygen) system. Our interest in these crystallographic studies of the 
high-index, low-symmetry W(112) surface was motivated by in- 
sights which were acquired from some previous LEED analyses for 
clean (110) surfaces of fcc metals. 


43486 (ORNL—6128, pp 7-8) Angular symmetry of the 
surface yield for 


ion scattering outer layer relaxations. 
Culbertson, R.J.; Barrett, J.H.; Withrow, S.P. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AO1. 
File Number DE85008766. 


In Solid State Division progress report for period ending 


The surface yield is the area under the yield peak at the surface in 
an axially channeled spectrum, and it is usually expressed as an ef- 
fective number of atoms per row. Asymmetry observed in the an- 
gular dependence of the surface yield for an ion beam incident near 
an off-normal low index crystal direction is indicative of a relax- 
ation of the surface layer. The present work shows that this is true 
for relaxations ( or contractions) of up to 0.1-0.2 A for 
the (101) axis of Au (110) but that for larger relaxations the situa- 
tion is less straightforward. 


43487 i . pp 9-10) Oscillatory oxidation of 
CO over Pt, Pd, and Ir theory. Sales, B.C.; Turner, 
J.E.; le, M.B. (Oak Ridge National Lab., . Mar 
1985. S, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Over the past several years, oscillations in the rate of CO. 
production have been reported over Pt, Pd, and Ir catalysts. The 
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characteristics of the oscillations observed over these metals are 
sufficiently similar to suggest a common origin for the oscillatory 
behavior. In our opinion, the most reasonable driving mechanism is 
the alternate oxidation and CO reduction of the metal surface. This 
idea has been supported by direct measurements of the oxidation 
and CO reduction kinetics of Pt. In this oxidation study, the total 
uptake of oxygen by the metal was less than one oxygen atom per 
Pt surface atom. Hence, in the present context oxidation refers to 
the initial incorporation of oxygen into the metal which must occur 
before a stoichiometric oxide can form. This dissolved oxygen is re- 
ferred to as subsurface oxygen. For a temperature of 550 K and 
pressures near atmospheric, this study indicated that the duration of 
the oxidation and reduction processes was the order of minutes. At 
550 K, typical periods observed in the oscillatory oxidation of CO 
over a Pt catalyst were also the order of minutes. 


43488 ao en pp 11-13) New interpretation of 

spin-wave behavior in nickel. Cooke, J.F.; Blackman, J.A.; 
ge National Lab., TN). Mar 1985. 

NTIS, PC A13/MF A01. File Number DE85008766. 

‘Tn Solid State Division progress report for period ending 
September 30, 1984. 

Because of the recent improvement of the hot source at the 
ILL and the development of neutron spallation sources, which 
should be useful for energies up to 800 meV, the authors decided to 
map out the complete theoretical spin-wave spectra for nickel. The 
total magnetic inelastic cross section consists of a transverse part, 
which contains information about spin-flip scattering, and a longitu- 
ee et see ee ee 
tions are completely determined from the band structure (i.e., there 
are no adjustable parameters). They have evaluated them using the 
same band structure and numerical techniques used in previous cal- 
culations for energy transfer below 200 meV. The calculations were 
carried out for fixed wave vector q as a function of neutron energy 
transfer omega for energies up to 1 eV. The spin waves show up as 
peaks in the cross section. The positions of the peaks determine the 
spin-wave energy, and the peak widths reflect inverse lifetimes. 


43489 (ORNL—6128, 

on W(001) reconstruction 

G.C. (Oak Ridge National Lab., TN). Mar 1985. NIIs, “Pe 
A13/MF AO1. File Number DE85008 766. 


In Solid State Division progress report for period ending 
September 30, 1984. 
Reconstruction domain sizes, shapes, and orientations have 
been studied for both planar and stepped surfaces through analysis 
of LEED intensities and beam shapes. The planar surface was cut 
and polished to within 0.1° of the (001) plane, while two stepped 
surfaces were prepared with alignments 3.25° +/- 0.25° off the 
(001) plane with step edges perpendicular to the (110) in one case 
and to the (100) in the other case. These steps, herein referred to as 
Ce er ee 
be determined from the beam splitting. All measurements on these 
surfaces were performed in a single UHV system in which the base 
pressure indicated by an ion gauge was 2.5 x 10-™ Torr. Sample 
v vaniteate ea Siechuns teen tana ia eanbddan Gin teen 
surface measurements, were monitored with an electron energy loss 
(EEL) spectrometer, which was also used for the LEED beam 
shape measurements reported. From beam shapes, determined with 
a series of angular scans, the reconstruction domain geometries 
could be determined using the formula M = 0.888 A/A Theta cos 
Theta. Here M is the domain dimension in the direction of the an- 
gular scan made with an electron beam energy corresponding to 
wavelength A at diffraction angle theta where the physical broaden- 
ing A Theta is determined after corrections for the instrument re- 
sponse function. 
43490 (ORNL—46128, pp 42-43) Finite size effects on the 
1) low-temperature phase transi- 
G.C. (Oak Ridge National 
he ‘ S, PC Al3/MF AOl. File 
Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
The clean W(001) surface undergoes a phase transition upon 
cooling below 250 K in which lateral displacements of surface layer 
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tungsten atoms result in a zigzag structure. With LEED, the transi- 
tion is indicated by the of half-order beams which indi- 
cate a change in structure from (1 x 1) to (V 2 x V 2) R45. This 
phase transition has been predicted to be a realization of the 2d-XY 
model with cubic anisotropy in which the critical behavior is ex- 
pected to be nonuniversal (i.c., dependent on the actual physical 
interactions). Theoretical studies of this and other phase transition 
models predict that the singularities present in the thermodynamic 
limit (infinite system) are both rounded and shifted in a finite 
system. To study the predicted finite size effects on the phase tran- 
sition critical behavior, the authors have observed the intensity and 
noes eee Suenrene sneer fe ae a 
tron diffraction beams associated with flat and stepped W(001) sur- 
Suc tecs as ces lee stew Go aad bo Gone hide ot 
construction domains. For this study, the surface with (100) orient- 
ed step edges and ~ 30 A terrace width was used. This surface had 
the smallest domain size (~ 30 A x 60 A vs 129 A x 129 A for the 
flat surface), which should result in the largest finite size effect. 


43491 (ORNL—6128, pp 43-44) Physical realization of 
two-dimensional critical s 


phenomena: oxygen chemis- 
orbed on the W(112) surface. Wang, G.C.; Lu, T.M. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
Recently it has been shown that continuous order-disorder 


phase transitions for localized adsorption on surfaces may exhibit 
different universality class behavior. Among them, the 2-D Ising 
universality class is of particular interest. This system is perhaps the 
most significant nontrivial statistical problem which has been solved 
exactly with mathematical rigor. In this report, the authors present 
an experimental study of the 2-D Ising phase transition in a lattice 
gas system using LEED. Oxygen chemisorbed on a W(112) surface 
forms a p(2x1) superstructure over a wide range of submonolayer 
coverage at room temperature. The structures of both the clean 
W(112) surface and a half-monolayer oxygen-covered p(2x1)-0 sur- 
face have been determined by recent LEED analyses, whose results 
indicate a nonreconstructed surface (or 1x1 reconstruction) and a 
simple overlayer, respectively. 


— wines eantleeeee pp 45-46) Distribution of domain 
during overlayer growth. Pimbley, J.M.; Lu, T.M.; 
Wang G.C. (General Electric, Troy, NY). Mar 1985. 

PC AI ME A01. File Number 158500876. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Recently, the kinetics of domain growth in two-dimensional 
systems has attracted much theoretical and experimental attention. 
The time evolution of a nonconserved, order-disorder transition has 
been described by Lifshitz and by Allen and Cahn (LAC). This 
theory assumes that after the system is quenched from a disordered 
to an ordered state, domains separated by antiphase boundaries are 
formed. The degree of ordering of the individual domains is close 
to the equilibrium value. These domains will grow to reduce the 
curvature of the boundaries. The theory predicts that the domain 
size growth is proportional to the square root of time. In this 
report, the authors construct a microscopic model to describe the 
distribution of domain or island sizes during the growth of an over- 
layer. This model is used to describe results from a LEED experi- 
ment, the growth of the p(2x1) oxygen antiphase domains on a 
W(112) surface. 


43493 Se > pp 46) More than one monolayer 
adsorption of oxygen on W(112) surface. W G.C.; 
Pimbley, J.M.; Lu, T.M. (Oak Ridge National .» TN). 
Mar 1985. NTIS, PC Al3 AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Previous investigations have shown that for a half mono- 
layer coverage (theta = 0.5 ML) of oxygen, adsorbed at room tem- 
perature, a very well ordered p(2x1) structure can be formed after 
ea > 600 K. With additional exposure, the intensities of 

the superlattice beams of the p(2xl) LEED pattern are gradually 
diminished due to the continuous adsorption of oxygen, and eventu- 
ally a (1x1) pattern is observed corresponding to a coverage of one 
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monolayer of oxygen, theta = 1 ML. The authors have used a 2- 
keV primary electron beam to measure the oxygen KVV (507 eV) 
and the W (350 eV) peak-to-peak Auger signal intensities as a func- 
tion of oxygen exposure. The ratio of oxygen to tungsten peak-to- 
peak heights was plotted as a function of exposure. The ratio of a 
fully developed p(1x2) pattern to a p(2x1) pattern is found to be ~ 
3. This result confirms that the p(1x2) structure results from the ad- 
sorption of more than one monolayer of oxygen on the surface. 


0 AY - endeike ) Oxygen ordering on 

Gatt10), Gruzalski, G. sadinins J.F.; Zehner, DM: 
Hathcock, R.S. (Oak Rid e National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
ae == 1984. 

LEED patterns exhibited by the (110) surface of copper 

“nine to room-temperature molecular oxygen at surface tempera- 
tures T/sub s/ near or slightly above 300 K are well established. 
With increasing oxygen exposure the patterns observed are (1x1), 
(2x1), a superposition of (2x1) and c(6x2) [denoted as 
c(6x2)+(2x1)], and, after an exposure of 5 x 10* Langmuir (L), 
c(6x2). These same patterns also have been observed by following a 
quite different procedure: exposing them at relatively low T/sub s/ 
to relatively small amounts of room-temperature molecular oxygen 
and then annealing. To understand these observations better, the 
cnckes Gauels counts adlioedias ee Gano ease ares 
between Cu(110)-0 surfaces reflecting the same 
sid Wi ub Ge. panabaan Oe tan deine ae 
surfaces involved, (3) the chemical state (atomic or molecular) of 
the oxygen adsorbate following exposures at lower surface tem- 
peratures, and (4) the role played by the oxygen coverage theta in 
determining which structure is present upon adsorption and after a 
given heat treatment. (Here theta is the number of adsorbed oxygen 
atoms per substrate atom; theta = 1 corresponds to 1.08 x 10% 
atoms/cm”) As an initial step toward accomplishing these goals, 
LEED observations and x-ray photoelectron spectroscopy (XPS) 
measurements have been made after exposures at either T/sub s/ = 
83 +/- 1 K (denoted as T/sub 1/) or 300 = T/sub s/ S 320 K 
(denoted as T/sub h/) of up to 10° L oxygen, and again after isoch- 
ronal anneals at temperatures T/sub a/ up to 880 K. 


43495 (ORNL—6128, pp 48-49) XPS ve of molecular 
Gruzalski, G.R.; 


and atomic oxygen on Cu(110). Zehner, 
D.M.; Wendelken, J.F. (Oak Ridge National Lab., TN). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

An investigation using XPS has been performed to study 
oxygen adsorption on clean and modified Cu(110) and to follow 
changes in the coverage Theta and chemical status (atomic or mo- 
lecular) of the adsorbate owing to isochronal anneals at tempera- 
tures T/sub a/ of up to 880 K. The XPS data were taken with an 
unmonochromatic x-ray source (aluminum anode) operated at 10 
kV and 55 mA and with a double-pass cylindrical mirror analyzer 
(CMA) operated in the retarding mode (25-eV pass energy). The 
energy scale of the spectrometer was calibrated by setting the au 
4f/sub 7/2/ binding energy (BE) equal to 84.1 eV with respect to 
the Fermi level. From the measured FWHM of the Au 4f/sub 7/2/ 
peak (1.24 eV), the total instrumental resolution was approximated 
as being about 1.2 eV. 


(ORNL—6128, pp 49-50) Angle-resolved UPS 
a of the oxygen induced reconstruction of Cu(110). 
DiDio, R.A.; Sines D.M.; Plummer, E.W. (Univ. of 
Penns ylvania, Philadelphia). Mar 1985. NTIS, PC A13/MF 
AOl. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The nature of the oxygen-covered Cu(110) surface is cur- 
rently a subject of controversy. In particular, the p(2x1)0 structure 
causes the Cu(110) surface to reconstruct, and two models explain- 
ing the resulting surface geometry have been advanced. In an at- 
tempt to differentiate between these two reconstruction models, 
angle-resolved ultraviolet photoemission spectroscopy (ARUPS) 
has been used to study the electronic structure of clean Cu(110) and 
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the p(2x1)0/Cu(110) chemisorption system. The experiments were 
conducted at the Tantalus I storage ring of the University of Wis- 
consin using the University of Pennsylvania toroidal grating mon- 
ochromator. 


43497 (ORNL—6128, pp 50-52) Ion scattering study o 
reconstruction in the Au(110)-(1x2) surface. Withrow, Res 
Barrett, J.H.; Culbertson, R.J. (Oak Ridge National Lab. 

TN). Mar 1985. NTIS, PC A13/MF AO0O1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In the work reported here missing row models are evaluated 
by comparisons made between experimental high-energy ion scat- 
tering data and theoretical predictions obtained by calculating ion 
scattering surface yields for the specific models. Additionally, 
modifications to these models have been investigated. Ion scattering 
surface yields, expressed as an effective number of atoms per row, 
were measured on a clean, well-ordered Au(110)-(1x2) surface from 
single alignment Rutherford backscattering spectra. All experiments 
were made at room temperature. The dependence of the surface 
yield both on incident He ion energy for normal and nonnormal in- 
cidences and on incident angle for small angles near the nonnormal 
(100) and (101) axes was measured. The experimental results are 
compared to theoretical predictions obtained using Monte Carlo 
calculations. The calculations incorporate correlated atomic vibra- 
tions. 


43498 (ORNL—6128, pp 52-54) Truncation-induced re- 
laxations for a high-index surface. Noonan, J.R.; Davis, 
H.L.; Erley, W. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Although the Al(311) surface is reasonably complex, since it 
has an oblique unit cell with the second layer not centered with re- 
spect to the first and a small interlayer spacing, the structure of the 
Al(311) surface was determined to a reasonable accuracy using 
LEED I-V analysis. The model which provides the best quality of 
agreement with the measured LEED spectra had A diz = -13.3 
+/- 1.1% and A des = +8.8 +/- 1.5% or diz = 1.068 A, dos = 
1.335 A (d/sub bulk/ = 1.227 A). The agreement yielded an R/sub 
ZJ/ of 0.07. Further analysis of the structure is in progress in 
which the effects of deeper relaxations and second layer lateral dis- 
placements are being assessed. 


43499 (ORNL—6128, pp 63-64) Linear dose dependence 
of ion beam mixing of metals on Si. Poker, D.B.; Appleton, 
B.R. (Oak Ridge National Lab., TN). Mar 1985. S, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

These experiments were conducted to determine the dose 

of ion beam mixing of various metal-silicon couples. 

V/Si and Cr/Si were included because these couples were previ- 
ously suspected of exhibiting a linear dose dependence. Pd/Si was 
chosen because it had been reported as exhibiting only the square 
root dependence. Samples were cut from wafers of (100) n-type Si. 
The samples were cleaned in organic solvents, etched in hydro- 
fluoric acid, and rinsed with methanol before mounting in an oil- 
free vacuum system for thin-film deposition. Films of Au, V, Cr, or 
Pd were evaporated onto the Si samples with a nominal deposition 
rate of 10 A/s. The thicknesses were large compared with those 
usually used to measure ion beam mixing and were used to ensure 
that conditions of unlimited supply were met. Samples were mixed 
with Si ions ranging in energy from 300 to 375 keV, chosen to 
produce ion ranges that significantly exceeded the metal film depth. 
Si was used as the mixing ion to prevent impurity doping of the Si 
substrate and to exclude a background signal from the Rutherford 
backscattering (RBS) spectra. Samples were mixed at room temper- 
ature, with the exception of the Au/Si samples, which were mixed 
at liquid nitrogen temperature. The samples were alternately mixed 
and analyzed in situ without exposure to atmosphere between 
measured using RBS of 2.5-MeV ‘He atoms. 
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43500 (ORNL—6128, pp 66-67) Ion beam mixing in Ni- 
Al and Pd-Al alloy systems. Nastasi, M.; Hung, L.S.; iat 


liams, J.M.; Johnson, H.H.; Mayer, J.W. (Cornell U: 
Ithaca, NY). Mar 1985. NTIS, PC Al3/MF AO1. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Ion beam mixing shows promise of becoming an important 
materials processing technique, but the principles that govern the 


role of cascade energy density, as opposed to total amount of 
energy deposited, in determining the products that appear after an 
ion beam mixing process. To create a broad enough range of situa- 
tions in which to examine this main point, a large matrix of data, 
revealing other interesting points, has been developed. Data acquisi- 
tion, particularly for the Pd-Al system, is continuing. Results are 
shows for th 1:00 setiien, ated Oh panels wake 
electron diffraction the experiments. Both reacted and 
as-deposited samples from the whole range 
bombarded at three temperatures, -190, 30, and 100°C (approxi- 
mately). The effects of bombarding with 300-keV Xe ions at 
fluences of 2 x 10"*/cm? and with 60-keV Ne ions at fluences of 1.3 
x 107° were compared for compositions across the range, all implant 
eT 


43501 (ORNL—6128, slay. Wiliams, hae - yg oo sme of RA. 


, ED. (Oak Ridge 
S, ‘PC A13/MF AOI. 
File Number DE85008766. 


In Solid State Division progress report for period ending 
September 30, 1984. 

The alloy Ti-6Al-4V is nearly ideal as a surgical implant ma- 
terial owing to a host of desirable properties including 
sion resistance and biocompatibility, good ductility and fabricabi- 
lity, high tensile strength, good fatigue life, low density, and per- 
haps most importantly, its low modulus of elasticity. Thus, this 
alloy is widely used for construction of the femoral component in 
total artificial hip joint systems, and its use is increasing. During 
walking, the alloy head of the femoral component works in the ace- 
tabular cup constructed of ultrahigh-molecular-weight polyethylene 
(UHMWPE). Unfortunately, in such service the poor wear resist- 
ance of the alloy threatens to compromise both the biocompatibility 
and the lifetimes of these prostheses to an unacceptable degree. The 
present work strongly suggests that ion implantation of N is an 
ideal solution to this wear problem. In addition, we believe that the 
solution is practical, cost effective, and will receive swift applica- 
tion. 
43502 (ORNL—46128, 84-86) Competition between 

and crystallization ul- 

trarapid solidification of Cu-Ti alloys. Lowndes, D.H.; Woy- 
chik, C.G.; Massalski, T.B. (Oak Ridge National Lab., TN). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

Nanosecond duration laser pulses are capable of producing 
cooling rates some five orders of magnitude more rapid (~ 107° K/ 
s); thus, it is of interest to study the competition between glass for- 
mation and under these rapid quenching conditions 
in order to determine (1) whether the compositional range for glass 
formation can be extended and (2) whether the same crystalline 


alloys of five different com 

of 20:80, 43:57, 50:50, 75:25, and 85:15) were subjected to rapid 
cooling both by spinning thin (40-50 pm) ribbons directly from the 
melt and by pulsed ruby laser melting and solidification. The maxi- 
mum ribbon-spinning speed corresponded to a calculated maximum 
average cooling rate of about 5 x 10° K/s. Pulsed ruby laser (694- 
nm wavelength, 18-ns FWHM pulse duration) irradiation resulted 
in measured melt depths of 0.1 to 0.5 pm and in a quenching rate 
calculated to be slightly greater than 10'° K/s: X-ray microanalysis 
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was carried out after rapid solidification using scanning transmis- 
sion electron microscopy to determine the morphology and compo- 
sition of crystalline and amorphous regions. 


ee pp 20 ee 
teenie comparison of ion damage rates to neutron 
ee Noggle, T.S.; Williams, J.M.; 
Iwata, T.; leton, B.R.; Oen, O.S.; Vo G.W. (Oak 
Ridge Naiionst Lab? TN). Mar 1985. NTIS, PC Al3/MF 
AOL} File Number DE85008766. 

In Solid State Division progress report for period ending 
Soptanbes 1984, 

ivity damage rates as a function of ion penetration 

Sats saniaaeates Tat we 40 thon oe 
These damage rates accurately scale with damage energy calcula- 
tions for a large fraction of the range of the ions, but are ~ 14% 
low in the region of the maxima in the damage curves. The fission 
spectrum neutron damage production rate in aluminum was meas- 
ured and compared with the ion damage rates. The damage effi- 
ciency of neutron damage is in agreement with the ion damage effi- 
ciencies to within ~ 8%. 


(ORNL—6128, pp 97-98) Dislocation shielding 
ia eb iniaee Gatien Ober, 204: , SJ. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, A13/MF 
A01. File Number DE85008766. 

In ne — Division progress report for period ending 
September 30, 

A a ‘developed dislocation model of fracture has 
shown that fracture toughness of a material depends directly on the 
number of dislocations in the plastic zone. The model is based on 
TEM observations that there is a dislocation-free zone (DFZ) be- 
tween the crack tip and the plastic zone and that the crack tip is 
shielded from the applied stress by the dislocations in the plastic 
zone. Elasticity is restored in the region immediately ahead of the 
crack tip, and hence it is possible to define a crack tip stress intensi- 
ty factor k. From the DFZ model of fracture, it is possible to 
derive an expression for the fracture toughness of a material in 
terms of the parameters describing the crack tip geometry. It is 
shown that under certain loading conditions the applied stress in- 
tensity factor is related to the local stress intensity factor. 


43505 (ORNL—6128, pp 98-99) Inclined dislocation 
emission at a shield crack tip. Chang, S.J.; Ohr, S.M. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
———— 30, 1984. 

Dislocation pileup along an inclined direction from a crack 
tip has been observed in metals during tensile deformation in an 
electron microscope. Dislocations emitted from the crack tip move 
through a dislocation-free zone (DFZ) and pile up in the plastic 
zone. In order to investigate the effect of dislocation pileup on sub- 
sequent emission of dislocations at the crack tip, the case for an in- 
clined pileup with a DFZ has been solved. The result is used to 
discuss crack tip blunting due to dislocation emission vs brittle 
crack extension. It also shows that the resistance constant K/sub e/ 
of dislocation emission for a given material can be determined by 
measuring the size of the DFZ. 


43506 (ORNL—6128, pp 99-100) Inclined pileup of 
screw dislocations at the crack tip without a dislocation-free 

Chang, S.J.; Ohr, S.M. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC Al3/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Recent electron microscope studies of dislocation behavior 
at a crack tip in various metals have shown that a number of slip 
geometries are possible depending on the state of stress and the ori- 
entation of the specimen. The effect of a pileup of screw disloca- 
tions on coplanar planes on the stress field at the crack tip has been 
discussed previously. In the present work, a linear array of screw 
dislocations in front of a mode III crack that lie on a plane inclined 
to the crack is studied. The problem is formulated in terms of an 
integral equation describing the equilibrium condition between the 
dislocations and the crack under an externally applied shear stress. 
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The expression for the condition of finite stress at the end of the 
plastic zone, the Bilby, Cottrell, and Swinden (BCS) conditions, 
and the crack opening displacement (COD) are obtained in simple 
analytical forms as functions of the inclination angle. The distribu- 
tion function for the dislocations is derived from the solution of the 
integral equation by applying the Wiener-Hopf technique. Numeri- 
cal results show that, for a given applied stress, the distribution 
function, the length of the plastic zone, and the COD decrease only 
slightly as the angle of inclination increases from 0 to 7/2. 


43507 (ORNL—6128, pp 100-101) Elastic interaction of 
a wedge crack crack with a screw dislocation. Ohr, S.M.; Chang, 
S.J.; Thomson, R. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Plastic deformation occurring at a crack tip can alter the 
stress field in the vicinity of the crack tip when edge dislocations 
are generated on inclined planes, thus creating a wedge-shaped 
blunted crack. The propagation of blunted cracks has been ob- 
served by Vehoff and Neumann during in situ SEM observations of 
fracture cracks in copper and silicon and also during in situ TEM 
tensile deformation of niobium. In spite of the significant role that 
crack blunting can play in the fracture mechanics of elastic-plastic 
crack propagation, very little work has been reported on the elastic 
properties of the blunted cracks. In the present work, the stress 
field near the tip of a semi-infinite wedge crack under mode III 
loading conditions has been obtained by the method of conformal 
mapping. An expression is found for the stress components in front 
of a wedge crack of angle a. 


43508 (ORNL—6128, pp 101) Dislocation interactions in 
the presence of cracks. Thomson, R.; Ohr, S.M.; Lin, I.L.; 
S.J. (National Bureau of Standards, Washington, 

DC). Mar 1985. NTIS, PC A13/MF A0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The elastic interaction between dislocations is affected by 
the presence of surfaces, cracks, etc., which introduce a variety of 
image-like effects. In deriving analytic expressions for the forces on 
dislocations in two-dimensional elastic mediums, it is convenient to 
introduce the Goursat potentials. In terms of these potentials, forces 
on the dislocations can be expressed relatively simply in terms of 
the residues of the complex potential functions. The potentials must 
then be found by any of the standard techniques of analysis. 


43509 (ORNL—6128, | pp 101-102) Dislocation 


arrange- 

ment in the cracks in nickel. Ko- 

bayashi, S.; Ohr, S.M. Mar 1985. NTIS, PC A13/MF AO0O1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 


ee SS 
Since nickel is a metal of high stacking fault energy, it is of 


interest to study the arrangement of dislocations in the plastic zone 
for propagating cracks and to compare the results with those found 
in metals of low stacking fault energy. It has been found that two 
distinct distributions of dislocations in the plastic zone are associat- 
ed with cracks in nickel. In one of these, the plastic zone appeared 
as a thin ribbon and consisted of a number of partial dislocations 
with stacking fault fringes. From contrast analysis and stereoscopic 
observations, the crack was found to be approximately mode III 
type, and the plane of the plastic zone was identified as (111). The 
crack geometry was very similar to that observed in metals of low 
stacking fault energy, namely, stainless steel and copper. The 
second type of plastic zone observed was not in the form of a thin 
ribbon; that is, the dislocations in the plastic zone were not split 
into partial dislocations. Since the dislocations were not split, they 
cross-slipped readily from the original slip plane and formed a 
broad plastic zone. 


43510 es pp tg Coexistence of _ 
and brittle fracture in metals. S.M.; Chang, S.J.; 

CG. Themen R. (Oak Rides National Lake TN). MMiaz 
1985. NTIS, PC A13/MF AOI. File Number DE85008766. 
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In Solid State Division progress report for period ending 
September 30, 1984. 

It is well known that semibrittle body-centered cubic (bcc) 
metals fail at low temperatures by cleavage that is preceded by 
crack tip deformation. Sinclair and Finnis proposed a mechanism 
by which crack tip deformation may be combined with brittle 
crack extension. In this model, edge dislocations are emitted from a 
crack tip on an inclined plane under pure mode I loading condi- 
tions. The authors propose a new mechanism of brittle fracture of 
semibrittle metals preceded by crack tip deformation by extending 
the model of Sinclair and Finnis and by incorporating experimental 
evidence on mixed mode crack propagation observed by transmis- 
sion electron microscopy (TEM). They have shown experimentally 
that, even when the orientation of the dislocations in the plastic 
zone indicated pure mode IiI crack tip deformation, the crack 
opening displacement determined from the relative displacement of 
the crack flanks showed the presence of an additional mode I com- 
ponent. They have also shown that zigzag crack propagation ob- 
served in many metals can occur only if mode I cleavage is super- 
imposed to mode II crack tip deformation. 


43511 (ORNL—6128, pp 103-104) TEM studies of low- 
temperature fracture in molybdenum. Park, C.G.; Estes, 
T.C.; Ohr, S.M. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Crack initiation and propagation have been studied at low 
temperatures by electron microscopy in bcc molybdenum in order 
to examine the temperature dependence of crack tip deformation 
and its relationship to the ductile-brittle transition of fracture. A 
low-temperature deformation stage was built to carry out this ex- 
periment at temperatures as low as 100 K. As the test temperature 


(ORNL—6128, pp 104) Crack tip slip systems 
BCC metals. Park, C.G.; Estes, T.C.; Ohr, S.M. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. 
File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
When plastic deformation occurs ahead of a crack tip under 
lied stress, it is necessary to examine the material parameters 
rab ack, ts cdi aan aeaetie. 
i Oe ee ee 
studied in bec molybdenum during in situ 
. The slip systems are identified experi- 
ee vectors of the dislocations and the ob- 
ed slip p These slip systems are analyzed in terms of the 
resolved shear stress, which is modified by the presence of the 


43513 (ORNL—6128, 137-138) Impedance of metal- 
solid interfaces. J.B.; W: J.C.; Ander- 
son, R.L. (Oak Ridge National Lab., TN). 1985. NTIS, 
PC A13/MF AO0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
nes | 30, 1984. 
Previous studies have shown that the impedance of solid 


and n. Deviation from ideal behavior (N<1) 
appears to be a general trend for metal-solid electrolyte interfaces, 
especially those cases in which the mobile ions of the electrolyte 
are blocked at the electrode (no steady-state de current can pass 


frequency range 
measurements is typically from 10 to 10° Hz. The effect of surface 
roughness is illustrated. The impedances observed for the same Pt/ 
Na A-slumina/Pt cell st several temperatures are represented and 
discussed. 


36 MATERIALS 
3601 Metais And Alloys 


— (ORNL—6128, pp ——— Model for the fre- 


electrode 
interface. Wang, J.C: Bete, JB. "(Oak Rid National Lab., 
TN). Mar 1985. NTIS, PC A13/MF AO0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Usually the conductivity of a solid electrolyte is determined 
by measuring the impedance of the system, blocking-electrode/elec- 
trolyte/blocking-electrode, as a function of frequency under small 
applied voltages. Reliable data analyses depend crucially on the 
equivalent circuit used for the electrolyte/electrode interface. The 
simplest equivalent circuit is a capacitor for a smooth electrode. Its 
impedance graph, -Imag(Z) vs Real(Z), where Z is the frequency- 
dependent interfacial impedance, is a vertical line. Another possible 
equivalent circuit is the Warburg impedance which is used to simu- 
late the diffusive motion of charges at a porous electrode. Its im- 
pedance graph is a straight line forming a 45° angle with the 
Real(Z) axis. Experimental impedance graphs for interfaces, howev- 
er, often lie between those of a capacitor and a Warburg imped- 
ance. In this work the authors construct a model to connect the fre- 
quency dependence of the interfacial impedance with the roughness 
of the electrode surface. 


43515 (ORNL—6128, 144-145) Flux-line pinning by 
the grain boundary in bicrystals. Kerchner, H.R.; 
ne Cue es Cai, B.C.; Christen, D.K.; Sekula, S.T.; 
Chou, Y.T. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In an effort to obtain more information on flux-line pinning 
by grain boundaries, a collaborative investigation is currently under 
way involving members of the Solid State Division and the Metals 
and Ceramics Division at ORNL and a group at Lehigh University 
in Bethlehem, Pennsylvania. Niobium bicrystals grown at Lehigh 
have been investigated by measuring the lossless current flow on 
the grain boundary and the small-angle neutron scattering produced 
by flux-line lattices (FLL) in the superconducting mixed state. 


43516 (ORNL—6128, 7! Formation of supercon- 
ductive Al(GeSi) alloys by 

methods. Thompson, J.R.; Lowndes, D.H.; Sekula, S.T.; 
Khan, H.R. (Oak Ridge "National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 


In Solid State Division progress report for period ending 


September 30, 1984. 

Highly disordered, superconductive alloys of Al with the 
group-IV elements Ge and Si have been formed by rapid quench- 
ing to cryogenic temperatures. In this investigation, the starting ma- 
terials were finely grained, multiphase alloys with compositions Al/ 
sub 0.7/Ge/sub 0.3/ and Al/sub 0.7/Ge/sub 0.15/Si. Metastable 
materials with enhanced superconductive transition temperatures 
T/sub c/ were produced by very rapid cooling of the surface layer, 
previously heated by a short burst of light from an excimer laser (A 


tion of T/sub c/ as a function of incident laser-energy density E/A. 
Quenching the material to liquid-helium temperatures maximizes 
the quench rate and more importantly reduces the likelihood of any 
structural rearrangement. 


43517 eae, _150) Superconducting proper- 

ties of a sputtered W J.T.; Hulett, L.D.; * Thomp- 

son, J.R.; Sekale ST. (Univ. of Tenacmes, Kno xville). Mar 

1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 
In Solid State Division progress report for period ending 


September 30, 1984. 

The use of W films as a moderator for generating monoener- 

getic positrons is currently under investigation in the ORNL Ana- 
oul Ciiehme thie te « edidamiiodie, Gs Gnaeets 
ducting properties of a W film prepared by sputtering in argon 
were studied in order to characterize the the material since it is well 
known that the transition temperature T/sub c/ is 
extremely sensitive to details of sample preparation. T/sub c/ of 
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pure bulk W is 0.015 K, while T/sub c/ in thin films has been re- 
ported to vary from 1 to 5 K. 


(ORNL—6128, pp So Ferromagnetism in 
containing Fe. Sekula, S.T.; Kerchner, 

J.R. (Oak Ridge National Lab., . Mar 

1985, NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A study has been undertaken on the magnetic properties of a 
series of alloys produced by substituting Fe in NisAl. The alloys, 
which were fabricated by the Metals and Ceramics Division of 
ORNL, crystallize the CusAu-type Liz structure. The materials are 
of interest for both technical and fundamental reasons. Technically, 
they constitute a set of superalloys which possess desirable high- 
temperature strength and corrosion properties. Since it is well 
po ard 9p. anny agua tas sean Seeded 
of A gre crystalline phases, the authors have determined the 

Curie temperature and spontaneous of these alloys. 
Fundamentally, interest arises from the fact that the binary alloy 
Ni/sub y/Al (l-y) is highly polarizable and forms an itinerant 
weakly ferromagnetic system for Ni contents greater than the criti- 
cal concentration, 74.5 at. %. Substitution of Fe into the easily 
magnetized matrix produces a quite large collective moment (a 
giant moment) and rapidly leads to a more conventional strongly 
ferromagnetic system. 


43519 (ORNL—6128, pp 154-155) Approximate formulas 
for the and phase of the infrared reflectance of a 
conductor. Modine, F.A.; Smith, D.Y. (Oak Ridge National 
Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Several approximate formulas are known for the specular re- 
flectance at normal incidence of infrared light from a conductor in 
the Drude free-electron model. Most of these formulas are well es- 
tablished, but often they are applied outside their range of validity, 
and some of them contain minor errors or approximations that are 
unnecessarily poor. Moreover, the approximations describe only the 
behavior of the reflectance amplitude. Little or no attention has 
been given to approximations for the phase change on reflection in 
the infrared, despite the fact that such phase information is required 
(along with reflectance amplitude) to determine optical constants. 
In this paper, approximations to both the amplitude and phase are 
derived in a unified manner by a straightforward method that clari- 
fies the accuracy of the results. The more accurate approximations 
are valid to frequencies as high as half the screened plasma frequen- 
cy, but simpler versions are shown to hold over more restricted 
ranges. Several significant improvements over the classical approxi- 
mations to the reflectance amplitude are obtained. 


specimens 
marine sediments. Technical report. Sayles, F.L.; Ball, 
L.A. (Woods Hole Oceanographic Institution, MA (USA)). 
Mar 1986. 57p. (WHOI—86-6). NTIS, PC A04/MF AO1. 
An investigation of the release of Ni-63, Co-60, and Fe-55 
from Inconel 600 and 347 stainless steel specimens implanted in 
marine sediment for one year is described. Radiochemical analysis 
of the sediment from overcores of the metal specimens permit esti- 
mation of integrated activities, release rates, and diffusion coeffi- 
cients of the three radionuclides. The redox chemistry of the sedi- 
ments is characterized by measurement of several naturally occur- 
ring oxidizing agents and is correlated with the behavior of the ra- 
dionuclides. 


43621 (PNL-SA—13879) Predictions of dry storage be- 
havior of zircaloy clad spent fuel rods using deformation and 
fracture map analyses. Tarn, J.C.L.; Madsen, N.H.; Chin, 
B.A. (Auburn Univ., AL (USA). Dept. of Mechanical Engi- 
soot Mar 1986. Contract AC06-76RL01830. 38p. 
(CONF-860417—13). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE86013338. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 
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Predictions of the maximum initial allowable temperature re- 
quired to achieve a 40-year life in dry storage are made for Zirca- 
loy clad spent fuel. Maximum initial dry storage temperatures of 
420°C for 1 year fuel cladding subjected to a constant stress of 70 
MPa are predicted. The technique utilized in this work is based on 
the deformation and fracture map methodology. Maps are present- 
ed for temperatures between 50 and 850°C stresses between 5 and 
500 MPa. These maps are combined with a life fraction rule to pre- 
dict the time to rupture of Zircaloy clad spent Light Water Reactor 
(LWR) fuel subjected to various storage conditions. 


43522 (SAND—85-0949) Amorphous alloys of ion-im- 
planted Fe-Ti-C. Follstaedt, D.M.; Knapp, J.A. (Sandia Na- 
tional Labs., Albuquerque, NM. (USA ). eon ee 
AC04-76DP00789. 2p. (CONF-8504116—1). 

A02/MF A01; GPO Dep. File Number DE#6004363.- 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

The implantation of Ti and C into Fe has previously been 
shown to produce a ternary amorphous phase which requires both 
Ti and C for its stabilization when the concentrations of either ele- 
ment are less than or equal to 20 at.%. More recently, depth profil- 
ing of Ti and C in Fe has been combined with ion channeling and 
TEM to deduce concentration boundaries of the amorphous phase. 
This paper discusses the boundaries in terms of nucleation and sta- 
bility of phases in the ternary Fe-Ti-C phase diagram. 


43523 (TP—1123) Mathematical model of crevice and 


ment, Harwell. Theoretical Physics 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86702992. 

A predictive and self-consistent mathematical model incor- 
porating the electrochemical, chemical and ionic migration process- 
es characterising crevice and pitting corrosion is described. The 
model predicts full details of the steady-state solution chemistry and 
electrode kinetics (and hence metal penetration rates) within the 
corrosion cavities as functions of the many parameters on which 
these depend such as external electrode potential and crevice di- 
mensions. The crevice is modelled as a parallel-sided slot filled with 
a dilute sodium chloride solution. Corrosion in both one and two 
directions is considered. The model includes a solid hydroxide pre- 
cipitation reaction and assesses the effect on the corrosion rates of 
consequent changes in the chemical and physical environment 
within the crevice. A time stepping method is developed for the 
study of the progression of the corrosion with a precipitation reac- 
tion included and is applied to a restricted range of parameters. The 
applicability of this method is justified in relation to the physical 
and mathematical approximations made during the construction of 
the model. 


43524 (Y/DW—641) TEM study of the influence of mi- 
crostructure on the superplastic behavior of a U-5.8 wt % Nb 
alloy. Ludtka, G.M. (Oak Ridge Y-12 Plant, TN (USA)). 25 
Jun 1986. Contract AC05-840S21400. 16p. (CONF- 
860829—31). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86012722. 

From Annual joint meeting of the Electron Microscopy of 
USA (10 Aug 1986). 

The anomalous superplastic behavior of the U-5.8 wt % Nb 
alloy in the y: single-phase field is characterized utilizing dilatome- 
tric and transmission electron microscopy (TEM) microstructural 
analyses. It has been suggested that sluggish Nb diffusion kinetics 
account for this anomalous behavior. A simple diffusion model was 
considered to determine whether total dissolution of 2 could occur 
within two hours at 670°C. This “thick film” diffusion analysis sug- 
gests that remnants of the prior a + ‘y2 microstructure can still be 
present in the : phase field for up to two hours at 670°C. 4 refs., 9 
figs. 





5955 / ERA-11/19 


Tungsten deposition on porous silicon for forma- 

dan of busied totthnaon tn chase eet dliinen., Taam, 0. 
Blewer, R.S.; Tsao, J.Y. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Applied Physics Letters; 49: 
No. 7, 403-405(18 Aug 1986). Contract AC04-76DP00789. 

We report measurements of the kinetics of tungsten metalli- 
zation of porous silicon layers for the formation of buried conduc- 
tors under single crystal silicon. The kinetics depend markedly on 
the partial pressure of the source gas and on the degree of porosity, 
in agreement with a proposed model in which the rate-limiting step 
is diffusion of WF. source gas through the narrow pore channels. 
Preliminary results are presented of the full isolation of silicon is- 
lands by buried metal. 


43526 Superconductivity of Nb films recovered from me- 
gabar dynamic pressures. Nellis, W.J.; Radousky, H.B.; Ge- 
balle, T.H.; Hammond, R.H.; Koch, R.; Hull G.W. Jr. (Uni- 
versity of California, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). Applied Physics Letters; 
49: No. 7, 413-415(18 Aug 1986). Commnact W-7405-ENG-48. 

Niobium films 30 ym thick have been recovered successfully 
from Mbar dynamic pressures and their superconducting properties 
have been measured. These results demonstrate the feasibility of 
subjecting films to Mbar dynamic pressure for the potential synthe- 
sis of novel, metastable materials. 


43527 Variable-energy positron-beam studies of Ni im- 
planted with He. Lynn, K.G.; Chen, D.M.; Nielsen, B.; 
Pareja, R.; Myers, S. (Brookhaven National Laboratory 
Upton, New York, 11973). Physical Review [Section] B: Con. 
densed Matter; 34: No. 3, 1449-1458(1 Aug 1986). 
Variable-energy positron-beam studies have been made on 
well-annealed polycrystalline Ni samples implanted with 30-, 90-, 
and 180-keV ‘He ions. The positron-annihilation characteristics 
were measured with a solid-state Ge detector at a number of differ- 
ent incident-positron energies and after isochronal annealing at vari- 
ous temperatures. The Doppler broadening of the annihilation pho- 
tons was found to be strongly influenced by the ‘He implantations. 
The data indicate that trapping of the positrons occurred predomi- 
nantly at small He bubbles. The variation of the broadening with 
incident-positron energy was sensitive to the depth distribution of 
the traps. A diffusion model assuming a square concentration-defect 
profile was developed and analytically fitted to the parametrized 
momentum data. These fitted results were compared to Monte 
Carlo range calculations for *He in Ni, and fairly good agreement 
was found. This investigation demonstrates the capabilities of posi- 
tron annihilation for nondestructive depth profiling in ion-implanted 
systems. In addition, it establishes parallels between the trapping 
behavior of positrons and that reported elsewhere for hydrogen, 
thereby augmenting the present level of understanding of the tech- 
nologically important trapping of hydrogen by the bubbles. 


a awe in Ni-Mo 
metallic Cable, Khan, M.R.; Felcher, 
G.P.; Schuller, I.K. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Physical Review [Section] B: Con- 
densed Matter; 34: No. 3, 1643-1649(1 Aug 1986). Contract 
W-31-109-ENG-38;A.C05-840R21400. 

The magnetic properties of Ni-Mo metallic superlattices 
have been examined by magnetization and polarized-neutron dif- 
fraction measurements. The samples are ferromagnetic, with an or- 
dering temperature rapidly increasing with the superlattice period 
A. The saturation magnetization per nickel atom also increases with 
A, gradually approaching the value of the pure metal. The proximi- 
ty of molybdenum lowers the nickel magnetic moments with a 
deeper perturbation at the imperfections of the crystalline layers. A 
comparison of x-ray and neutron scattering data implies that the 
magnetic profile in the superlattice is more perfect than the chemi- 
cal profile. 


Nieuwenhuys, G.J. og eat ysics, Ri iversi 
ty, Houston, Texas 77251). Physical Review [Section] B: Con- 
lensed Matter; 34: No. 3, 1683-1688(1 Aug 1986). 
Muon spin relaxation in zero applied field has been used to 
study the fe ism of the reentrant ternary alloy P-italicd- 


italicFe/sub 0.0035/Mn/sub 0.05/. The static linewidth below T- 
italic/sub C-italic/ shows that Mn participates in the ferromagnetic 


ordering at T-italic/sub C-italic/. The temperature of 
the dynamic depolarization demonstrates that relatively slow fluctu- 
ations (tau/sub eff/roughly-equall0/sup -10/—10/sup -11/s) persist 
in the region between T-italic/sub C-italic/ and the spin-glass tem- 
perature T-italic/sub g-italic/. The transition at T-italic/sub C- 
italic/ is marked by critical fluctuations of the Mn spins, but the 
glass transition at T-italic/sub g-italic/ is not. A detailed analysis of 
the form of the dynamic depolarization function indicates that the 
muon does not occupy the interstitial sites nearest the Mn impuri- 
ties. 


43530 High-temperature spin dynamics of a cubic ferro- 
magnet Pd.MnSn. Kohgi, M.; Endoh, Y.; Ishikawa, Y.; Yo- 
shizawa, H.; Shirane, G. (Physics t, Tohoku Uni- 
versity, Sendai 980 Japan). Physical Review [Section] B: Con- 
densed Matter; 34: No. 3, 1762-1769(1 Aug 1986). 

’ The paramagnetic scattering function S-italic(q-italic,w) of 
the metallic ferromagnet PdaMnSn has been investigated up to 4T- 
italic/sub C-italic/ over a wide q-italic range along the [100], [011], 
and [111] directions by means of both polarized and unpolarized 
neutron scattering techniques. The temperature and q-italic depend- 
ence of the static response, k-italic/sub B-italic/Tchi(q), is ex- 
plained rather well by the Heisenberg model with long-range inter- 
actions, although there are nontrivial deviations from the theory. 
The features of the dynamical response are summarized as follows: 
(i) The scattering function has a simple one-peak form centered at 
h-dash-barw = 0 in the whole q-italic range at 1.5T-italic/sub C- 
italic/ and 4T-italic/sub C-italic/. (ii) The linewidths of the func- 
tion near zone boundaries agree well with the calculations based on 
the three-pole approximation of the Heisenberg model. (iii) The 
linewidths near q-italic = 0 show the anomalously large tempera- 
ture dependence, and have no q-italic? dependence at 4T-italic/sub 
C-italic/. These facts point to the importance of the nonadiabatic 
effects of the conduction electrons at high temperatures, even 
though the Heisenberg-type interactions between localized spins 
play the major role on the spin dynamics in this system. 


43531 Specific heat of YbBe/sub 13/. Ramirez, A.P.; 
Batloge. B.; Fisk, Z. (AT&T Bell Laboratories, Murray 

i ew Jersey 07974). Physical Review [Section] B: Con- 
densed Matter; 34: No. 3, 1795-1796(1 Aug 1986). 

We have measured the specific heat of single-crystal YbBe/ 
sub 13/ from 0.4 to 25 K and compared it to Schottky anomalies 
based on two different previously reported Yb/sup 3+/ crystal- 
field spectra. Qualitative agreement is found with the level scheme 
determined by inelastic neutron scattering, and small quantitative 
discrepancies are consistent with a strongly enhanced electronic 
contribution (y—30 mJ/mole K?). T-italic/sub N-italic/ is deter- 
mined to be 1.115 +- 0.016 K. 


Cross-section analysis of surface and bulk phonons 
by electron scattering from Cu(100). Kesmodel, L.L.; Xu, 
M.L.; Tong, S.Y. t of Physics and Materials Re- 
search Institute, Indiana University, Bloomington, Indiana 
47405). Physical Review [Section] B: Condensed Matter; 34: 
No. 3, 2010-2013(1 Aug 1986). 

High-resolution electron energy-loss measurements at off- 
specular directions on a clean Cu(100) surface (Gamma-bar-X-bar 
direction) demonstrate the presence of both surface and bulk 
phonon excitations. We present what we believe to be the first de- 
tailed cross-section analysis of surface and bulk phonon excitations 
on the Cu(100) surface. The data are shown to be in very good 
agreement with calculations based on the multiple-scattering slab 
method. The achievement of experimental phonon intensities one to 
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two orders of magnitude higher than previously obtained is also 
demonstrated. 


ns emenvone alloys by o etn 
intermetallics. Schwarz, R.B.; Kon ce. (Center for Mate- 
rials Science, Los Alamos National Laboratory, Los 

New Mexico 87545). Applied Physics Letters; 49: 
No. 3, 146-148(21 Jul 1986). 

Amorphous powders of Nis2Ties and of NissNbss were syn- 
thesized by mechanical alloying (MA) starting from either a mix- 
ture of pure metal powders (in the appropriate molar ratio) or from 
powders of the crystalline intermetallics NiTie and NisNbss, re- 
spectively. For both alloys, the peak temperature increase (above 
the average processing temperature)= in the powder particles 
trapped between colliding balls is estimated at 38 K. Thus, the 
amorphization is attributed to a process other than the formation of 
local melts followed by the rapid solidification of these melts into 
the amorphous phase. The amorphization by MA starting from a 
mixture of pure crystalline powders is attributed to a solid state in- 
terdiffusion reaction, the kinetics of which is controlled by the 
excess point and lattice defects generated by plastic deformation. 
The amorphization by MA starting from powders of crystalline in- 
termetallics is attributed to the accumulation of point and lattice de- 
fects which raise the free energy of the faulted intermetallic above 
that of the amorphous alloy. 


43534 Solubility of H, D, and T in Pd at low concentra- 
tions. Laesser, R.; powell, G.L. (Institut fuer Festk ie. 
oe , Kernforschungsanlage Juelich, D-5170 Juelich, 

ublic of Germany). Physical Review [Section] B: 
amon latter; 34: No. 2, 3759-58615 Jul 1986). 

The solubility measurements of H, D, and T in Pd in a large 
temperature range are presented. Analytic expressions are given for 
the equilibrium constants which describe the equilibria between hy- 
drogen isotopes in the gas phase and hydrogen isotopes dissolved in 
a metal at infinite dilution. These expressions are used to predict 
the equilibrium constant for T in Pd from H and D data in Pd, and 
the predictions are compared to experimental observations. The 
Gibbs free energies, enthalpies, and entropies of solution of H, D, 
and T in Pd are calculated using these expressions. Contributions to 
these equilibrium constants from hydrogen isotopic species in the 
gas phase and the hydrogen isotopic species dissolved in Pd have 
been separated analytically. Parameters in these expressions, which 
are derived from isotope effects, define the ground-state energies of 
the H, D, and T species in Pd relative to the energy of atomic hy- 
drogen at rest, i.e., the dissociation limit of He, D2, and Tz. The 
ground-state vibrational level for H in Pd was found to be 2322.6 
+- 1.7 MeV/atom below the dissociation limit for the diatomic 
molecule. For D in Pd the ground state was found to be 32.6 +- 
1.1 MeV/atom below that of H in Pd. The ground state for T in 
Pd was 46.6 +- 2.5 MeV/atom below that of H in Pd. In addition, 
the partition functions for H, D, and T in Pd have been deter- 
mined. 


43535 Electronic and 
pressure: Relation to structural phases of the rare-earth 
metals. Min, B.L; Oguchi, Ts Jansen, H.J.F.; Freeman, A.J. 
ent of Physics and Astronomy, Northwestern Uni- 
versity, Evanston, Illinois 60201). Physical Review [Section] 
B: Condensed Matter; 34: No. 2, 654-658(15 Jul 1986). 
Ground-state electronic and structural properties of Lu 
under pressure are investigated with use of the self-consistent all- 
electron total-energy linear muffin-tin orbital band-structure method 
within a local-density-functional approximation. Pressure-induced 
structural transitions are found to occur in the following sequence: 
hcp—(Sm-type)—dhcp—fcc, which is the same as that observed in 
the crystal structures of the trivalent rare-earth metals with de- 
creasing atomic number. This structural transition is correlated with 
the increase in the number of d-italic electrons under pressure. 
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43536 Relativistic spin-polarized electronic structure of 
Ce and Pu. Schadler, G.; Weinberger, P.; Boring, A.M.; 
Albers, R.C. (Institut fuer Technische Elektrochemie, Tech- 
nische Universitat Wien, Getreidemarkt 9, 1-1060 Wien, 
Austria and Center of Materials Science, Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 34: No. 2, 713-722(15 Jul 1986). 

The first fully relativistic calculations that also include spin- 
polarization are presented for the single-site t-italic matrix for Ce 
and Pu. The pattern of resonant energies for Ce are compared to 
recent atomic eigenvalue results for the Ce/sup 3+/ ion. The Ce 
band states are also determined along the <100> and <111> di- 
rections in the Brillouin zone by solving the Dirac equation with an 
internal magnetic field constructed from scalar relativistic linear 
muffin-tin orbital (LMTO) spin-polarized calculations. In the rela- 
tivistic case the coupling between spin-orbit and spin-polarization 
interactions destroys rotational symmetry, unlike in the nonrelativis- 
tic spin-polarized formalism, and hence leads to completely nonde- 
generate f-italic and d-italic states in these systems (similar to the 
Zeeman effect). To see this we also give results for an applied mag- 
netic field that only couples to the spins and hence resembles an 
effective internal spin-polarized field. 


43537 Elastic in a static electric field. 


Sheng, P.; Chou, M.Y.; Cohen, M.L. (Corporate Research 


Science Laboratories, "Exxon Research and eering 

ooeoly Ph Clinton Township, Annandale, New Jersey 
08801). Physical Review [Section] B: Condensed Matter; 34: 
No. > 732. 739(15 Jul 1986). 

The electronic and ionic response of a small metal particle in 
a static electric field is studied within the jellium model in which 
the ionic jellium background is assumed to be elastically deforma- 
ble. Results of the calculation indicate that while the polarizability 
of the particle remains remarkably constant as the jellium stiffness 
is relaxed from perfect rigidity, there are nevertheless significant 
departures from the rigid jellium model in both the ionic and/or 
electronic makeup of the polarizability and the associated charge- 
density modulations. In particular, for Na clusters of up to 92 atoms 
the ionic component is shown to account for —10—15 % of the 
total polarizability. Numerically evaluated charge-modulation pro- 
files, together with the variation of ionic polarizability with elastic 


43538 Theory of angle-resolved photoemission extended 
Gun stem, Hates, 1: Robey, S.W.; ren. mg 
terials and Molecular Research Division, Lawrence Berke- 

ley Laboratory, University of California, Berkeley, Califor- 
nia 94720 and Department of ea aie ee of 
Physics, University age — Gt ane 

94720). Physical Review [Section] B: Condensed. Matter; 34: 34: 
No. 2, 778-791(15 Jul 1986). Contract AC03-76SF00098. 

We present a theory for photoelectron scattering in the 
100—1000 eV energy range designed to simulate experimental 
measurements of angle-resolved photoemission extended fine struc- 
ture (ARPEFS) from ordered surfaces. The zero-order problem of 
photoabsorption in the solid is treated first, followed by a scattering 
problem which incorporates the scattering ion cores in a perturba- 
tion series (cluster expansion). The dynamics of core-hole relaxation 
are discussed, but the dynamical effects are shown to be small. The 
Taylor-series magnetic-quantum-number expansion is used for the 
curved-wave, multiple-scattering equations. We argue that a veloci- 
ty-dependent surface barrier gives primarily an inner potential shift, 
with no clear evidence for surface electron refraction. Analytic for- 
mulas for aperture integration are derived and thermal averaging in 
a correlated Debye model is extended to multiple scattering. Rea- 
sonable values for nonstructural parameters in the theory are shown 
to give very good simulations of the experimental ARPEFS meas- 
urements from c-italic(2 x 2)S/Ni(001) in contrast to previous theo- 
retical calculations. We find, in agreement with full multiple-scat- 
tering calculations, that forward focusing is a fundamental feature 
of ARPEFS and that curved-wave corrections are essential for 
quantitative results. Since the scattering path-length difference is 
not appreciably altered by forward scattering, the ARPEFS oscilla- 
tion frequency is equal to the geometrical path-length difference 
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plus a small potential phase shift, but the amplitude and constant 
phase of the oscillations cannot be predicted by theories based upon 
single-scattering or plane-wave approximations. 


43539 Kinetics of hydrogen absorption by Pd(110). Kay, 
B.D.; Peden, C.H.F.; Goodman, D.W. (Sandia National 
Laboratories, P.O. Box 5800, Albuquerque, New Mexico 
87185). Physical Review [Section] B: Condensed Matter; 34: 
No. 2, 817-822(15 Jul 1986). Contract AC04-76DP00789. 

A coupled high-pressure—ultrahigh-vacuum technique is em- 
ployed to make the first kinetic measurements of high-pressure hy- 
drogen absorption through an atomically clean palladium surface, 
Pd(110). The hydrogen uptake kinetics in the a-phase region are 
found to be rate limited by diffusion of atomic H into the bulk 
rather than by dissociative chemisorption of Hz at the surface as 
previously reported. Our findings strongly suggest that previous 
high-pressure measurements of hydrogen absorption by palladium 
may be suspect due to uncharacterized surface contamination. The 
bulk diffusivity of hydrogen in palladium determined in this study 
has an activation barrier of 5.39 +- 0.30 kcal/mol with a preexpon- 
ential factor of (2.83 +- 0.05) x 10/sup -3/ cm?/s. 


43540 Dislocation studies on deformed single crystals of 
high-purity iron using positron annihilation: Determination of 
dislocation densities. Park, Y.; Waber, J.T.; Meshii, M.; 
Snead C.L. Jr.; Park, C.G. (Department of Material Science 
and Engineering, Northwestern University, Evanston, Illi- 
nois 60201). Ph ysical Review [Section] B: Condensed Matter; 
34: No. 2, 823- $36(15 Jul 1986). 

A new method for determining the total number of disloca- 
tions per unit area, as well as the fraction of screw and edge com- 
ponents, is presented. Single-crystal specimens which have been (a) 
bent over a mandrel, (b) cold rolled at room temperature, and (c) 
deformed in tension at 200 K have been studied. Etch pits were 
studied in connection with this work and were found to be primari- 
ly of the <111> type. The density of emergent dislocations as de- 
termined by the etch pits was found to be smaller than the number 
determined by the positron-annihilation technique. 


43541 Coexistence of superconductivity and long-range 
magnetic order in ErPd.Sn. Shelton, RN: Hausermann- 
Berg, L.S.; Johnson, M.J.; Klavins, P.; Yang, H.D. (Ames 
Laboratory and Department of Physics, Iowa State Univer- 
sity, Ames, Iowa 50011). Physical Review [Section] B: Con- 
densed Matter; 34: No. 1, 199-202(1 Jul 1986). Contract W- 
7405-ENG-82. 


Heat-capacity, magnetic-susceptibility, resistivity, and alloy- 

ing experiments indicate that long-range magnetic order and super- 

pe coexist below —1 K in a well-ordered, homogeneous 

sample of ErPd2Sn. The sample enters the superconducting state at 

T-italic/sub c-italic/ = 1.17 K followed by magnetic order at T- 

italic/sub M-italic/ = 1.00 K. The superconducting state is retained 
to 40 mK, the lowest temperature attained. 


43542 Total: 


-energy local-density studies of the a-y phase 
transition in Ce. Min, B.I.; Jansen, H.J.F.; Oguchi, T.; Free- 
man, A.J. (Department of Physics and Astronomy, North- 
— University, Evanston, Illinois 60201). Physical 


mise B: Condensed Matter; 34: No. 1, 369-378(1 

The ground-state properties of Ce metal are investigated 
using total-energy full-potential linearized augmented plane wave 
and linearized muffin-tin orbital band-structure methods within the 
local spin-density functional approximation. The energetics in- 
volved in the a-y phase transition are determined and discussed. 
For both paramagnetic and ferromagnetic cases, the electronic 
structures, density of states, charge densities, and total energies are 
presented as a function of the lattice parameter in order to assess 
the nature of the transformation with pressure, associated with a 
Mott-type transition in the 4f-italic electrons. Stoner factor and 
electron-phonon coupling parameters are evaluated in order to dis- 
cuss the magnetic and superconducting properties of Ce metal 
under pressure. 


ics Laboratories, 
versity, Stanford, California 94305). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 4: No. 
4, 1949-1951(Jul 1986). 

An ultralow coverage eight-metal evaporator has been de- 
signed, built, tested, and put into use. Based on a geometric factor 
of 1:200, a metal coverage as low as 10~* monolayer is reproducibly 
obtained with an error in coverage less than 20%. Various consid- 
erations during the design of the evaporator are discussed. 


43544 Plasma resonance absorption in diffraction: 
effects of groove depth. i, T.; Goudonnet, J.P.; 
Arakawa, E.T. (Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Journal of the tical Sociey; of Amato tical Physics; 3: 
No. 7, 992-995(Jul 1986). Contract AC05-840R21400. 

Plasma resonance absorption of 633-nm photons in silver 
gratings produced holographically with groove spacing d-italic = 
2186 nm and corrugation amplitudes h-italic = 9, 25, and 41 nm 
were studied in conical (nonplanar) diffraction geometries. Reso- 
nance absorption of p-italic- and s-italic-polarized incident photons 
were measured as a function of the ruling orientation relative to the 
plane of incidence by using the photoacoustic method. It was found 
that the relative intensities of resonance absorption for p-italic- and 
s-italic-polarized light are strongly dependent on the corrugation 
amplitude and that s-italic-polarized photons are converted more ef- 
ficiently to surface plasmons than p-italic-polarized photons as the 
grating grooves become deeper. 


43545 NbsSn(Ti) powder metallurgy processed high field 

a Pourrahimi, S.; Thieme, C.L.H.; Foner, S.; 

M. (Francis Bitter National Magnet ‘Laboratory 

Fusion Center, Massachusetts Institute of Tech- 

aan Cambridge, Massachusetts 02139). Applied Physics 
Letters; 48: No. 26, 1808-1810(30 Jun 1986). 

Powder metallurgy processed NbsSn(Ti) superconducting 
wires were fabricated with Sn x-italic wt. % Ti cores for 0< or 
=x-italic< or =3, 16 or 22 vol % cores, and a Cu 45 wt. % Nb 
composite. The processing used swaging, cold hydrostatic extru- 
sions, wire drawing and heat treatments of 750 °C for two to four 
days. Nominal areal reductions of 10‘ were used. Hydride-dehy- 
dride Nb and rotating electrode processed Nb powders gave the 
same performance. Overall critical current densities J-italic/sub c- 
italic/ were measured between 4.2 and 1.8 K for applied fields up 
to 23 T. J-italic/sub c-italic/ increased with increased Ti and/or Sn 
content. The NbsSn(Ti) wires using a Sn 3 wt. % Ti, 22 vol % 
core gave J-italic/sub c-italic/ >10* A/cm? at 20 T and 4.2 K and 
J-italic/sub c-italic/ = 10* A/cm? at 23 T at 1.8 K. Removal of the 
precompression of the matrix increased J-italic/sub c-italic/ by 
about a factor of 2 at 20 T and 4.2 K. 


43546 In situ study of cascade defects in silver by simul- 
taneous transmission electron microscopy and electrical resis- 
tivity measurements at low temperatures. Haga, K.; Meshii, 
M.; King, W.E.; Merkle, K.L. (Northwestern Univ., Evans- 
ton, IL, USA. Dept. of Materials Science and Engineering; 
Argonne National Lab., IL, USA. Materials Science and 
Technology Div.). Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials 
and Atoms; 16: No. 2/3, 134-142(JJun 1986). (CONF- 
8510160—). 

From ASM metals S-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

A helium-cooled double-tilt specimen stage for transmission 
electron microscopy (TEM) with the capability of simultaneous 
electrical resistivity measurements was constructed and used to 
study defect-production, migration, clustering and recovery proc- 
esses in ion-irradiated silver. Vacuum-evaporated thin film speci- 
mens were irradiated with 1 MeV Kr*-ions up to a dose of 4.0 x 
10° ions/cm’, at T=10 K in the microscope, using the HVEM- 
tandem accelerator ion beam interface system in the Argonne Na- 
tional Laboratory Electron Microscopy Center. Cascade defect for- 
mation during ion bombardment at the low temperature was direct- 
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ly observed both by TEM and electrical resistivity measurements. 
Ion bombardment created groups of defect clusters with strong 
strain fields which gave rise to TEM coutrast. The specimen resis- 
tivity was increased by 16% during the irradiation. Subsequent mi- 
crostructural changes and resistivity recovery during isochronal an- 
nealing were monitored up to room temperature. 58.3% of the irra- 
diation induced resistivity was recovered, while significant reduc- 
tion in the size of black spot defect clusters was observed by TEM. 
A small fraction of clusters disappeared, while no nucleation of 
new defect clusters was observed. 


43547 Dose dependence of the crystalline-to-amorphous 
transformation in UsFe. Parkin, D.M.; Elliott, R.O. (Los 
Alamos National Lab., NM, USA). Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms; 16: No. 2/3, 193-197(Jun 1986). 
(CONF-8510160—). 

From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct — 

The dose dependence of the crystalline-to-amorphous trans- 
formation was investigated in the intermetallic compound UsFe 
using reactor ambient temperature, thermal fission fragment 

. The transformation was measured using calorimetry 
(DSC). The dose dependence is well described by the composite 
model of Dennis and Hale when both direct cascade amorphization 
and cascade overlap amorphization are included. This data is com- 
pared to published data on the transformation in NiTi induced by 
heavy ion irradiation. It is concluded that the UsFe results can be 
explained by a critical defect density model for the transformation 
similar to that proposed for NiTi. 


43548 Theory of amorphization kinetics in intermetallics. 
Simonen, E.P. (Battelle Pacific Northwest Labs., Richland, 
WA, USA). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
Atoms; 16: No. 2/3, — 1986). (CONF-8510160—). 
Contract AC06-76RL018 

From ASM metals S-AIME fall meeting; To- 
ronto, ante Canada (13 Oct 1985). 

An examination of amorphization kinetics in intermatallic 
alloys indicated that both a criterion based on cascade-induced 
point defects and a criterion based on a uniform production of 
point defects rationalized observed amorphization kinetics in ion ir- 
radiated NiTi. The dose dependencies of average defect concentra- 
tions were calculated and the fluctuations in concentration were 
simulated using a Monte Carlo technique. Assumed low interstitial 
mobilities and high sink strengths promoted amorphization. Faster 
interstitial mobilities caused shorter lifetimes for cascades and lesser 
accumulation of damage. ing uniform production of point de- 
fects, the prediced dose exponent for amorphization increased with 
critical defect concentrationand increasing critical cluster size. 


43549 Effect of point defects on the amorphization of me- 
tallic alloys during ion implantation. Pedraza, D.F.; Mansur, 
L.K. (Oak Ridge National Lab., TN, USA). Nuclear Instru- 
ments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 16: No. 2/3, 203- 
2114jun 1986). (CONF-8510160—). Contract ACO05- 
840R21400. 


From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

A theoretical model of radiation-induced amorphization of 
ordered intermetallic compounds is developed. The mechanism is 
proposed to be the buildup of lattice defects to very high concen- 
trations, which destabilizes the crystalline structure. Because simple 
point defects do not normally reach such levels during irradiation, a 
new defect complex containing a vacancy and an interstitial is hy- 
pothesized. Crucial properties of the complex are that the intersti- 
tial sees a local chemical environment similar to that of an atom in 
the ordered lattice, that the formation of the complex prevents 
mutual recombination and that the complex is immobile. The evolu- 
tion of a disorder based on complexes is not accompanied by like- 
point-defect aggregation. The latter leads to the development of a 
sink microstructure in alloys that do not become amorphous. For 
electron irradiation, the complexes form by diffusional encounters. 
For ion irradiation, complexes are also formed directly in cascades. 


The possiblity of direct amorphization in cascades is also included. 
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Calculations for the compound NiTi show reasonable agreement 
with measured amorphization kinetics. 


Thermal impedance to normal and 
ie Yoo, K.; Anderson, A.C. 
and Materials Research Laboratory, University of Illinois, 
Urbana, Illinois). Journal of Low Temperature Physics; 
No. 3, 269-286(1 May 1986). Contract AC02-76ER01198. 

A simple model is presented of the thermal impedance en- 
countered in the transfer of heat between a dielectric solid and a 
superconducting metal containing defects, defects which could be 
introduced by deformation. The model is consistent with new as 
well as published data, and in particular explains an anomalously 
large thermal impedance in superconducting aluminum near 0.1 K. 


ent of Physics 


43551 Work- and effective viscosity in solid be- 
ryllium. Steinberg, D.; Breithaupt, D.; Honodel, C. (Law- 
rence Livermore National Lab., CA, USA). Physica B+C 
(Amsterdam); 139/140: vp(May 1986). (CONF-850759—). 
Contract W-7405-ENG-48. 

From 10. high pressure conference on research in high pres- 
sure science and technology; Amsterdam, Netherlands (8 Jul 1985). 

Results from Hopkinson split-bar, plate-impact, and cylinder 
deceleration experiments on beryllium are compared with hydrody- 
namic computer code simulations. By substantially increasing the 
beryllium work-hardening in the Steinberg-Guinan constitutive 
model, excellent agreement between the experiments and the calcu- 
lations is achieved. A model to estimate effective viscosity is also 
proposed and the resultant calculations are in reasonable agreement 
with those derived from another model advanced by Asay, Chha- 
bildas and Wise. 


43552 An atom probe field ion microscope study of boron 
decorated boundaries in NisAl. Miller, M.K.; Horton, J.A. 
(Metals and Ceramics Div., Oak Ridge National Lab., Oak 


Ridge, TN 37831). Scripta Metallurgica; 20: No. 5, 789- 
79 y 1986). Contract AC05-840R21400. 

NisAl based alloys have recently come into prominence be- 
cause of their potential for high temperature applications. However, 
the stoichiometric binary NisAl intermetallic material is inherently 
brittle and therefore difficult to fabricate. Boron additions to sub- 
stoichiometric (<25% aluminum) alloys substantially improve the 
ductility and alter the fracture mode to a transgranular failure. The 
reasons that boron has such a dramatic effect on the failure mode is 
currently under widespread investigation by a variety of tech- 
niques. Atom probe field ion microscopy a is an excellent 
technique for studying the microstructure and chemistry in these 
materials -2]. While Auger spectroscopy (AES) can analyze bound- 
aries which can be made to fail intergranularly, the APFIM has the 
advantage that it can analyze all boundaries, including the ductile 
ones. Additionally, APFIM can quantify the chemistry of local 
areas, such as boundaries, for all elements. In this paper, the degree 
of boron segregation to 3 types of boundaries, - an antiphase bound- 
ary (APB), a twin boundary, and a high angle grain boundary, - 
will be presented. 


43553 A micromechanistic interpretation of the influence 
of undissolved carbides on the fracture of a low 
alloy steel. Garrison, W.M. Jr. (Sandia National Lab., Liver- 
more, CA 94550). Scripta Metallurgica; 20: No. 5, 633- 
636(May 1986). Contract AC04-76DP00789. 

The author has recently proposed an approach to ductile 
fracture. This approach suggests the same dependence of 5/sub IC/ 
on X/sub 0/ as the Rice and Johnson model, but incorporates a 
measure of local ductility, (R/sub V//R/sub I/)/R/sub O/. For 
steels of having the same value of (R/sub V//R/sub I/)/R/sub O/, 
5/sub IC/ should scale with X/sub O/. Experimental studies sug- 
gest, for steels of similar microstructure and yield strength, the 
toughness is indeed determined by the sulfide spacing. Microstruc- 
ture and yield strength should influence toughness by changing (R/ 
sub V//R/sub I/)/R/sub O/. The purpose of this work was to de- 
termine, for a fixed sulfide spacing, whether a simple microstuctural 
change change believed to degrade resulted in an appro- 
priate change in (R/sub V//R/sub I/)/R/sub O/. Two low alloy 
steels were selected for this work. One (base+ Ni-+Si) contained no 
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strong carbide forming elements, while the other was the 
base+Ni+Si steel modified by additions of 0.3 wt% molybdenum 
and 0.2 wt% vanadium. 


43554 Dilute Mo-Re alloys - A critical evaluation of their 
comparative mechanical properties. Wadsworth, J.; Nieh, 
T.G.; Stephens, J.J. (Dept. of Metallurgy, Lockheed Palo 
Alto Research Lab., 3251 Hanover Street, Palo Alto, CA 
94304). Scripta Metallurgica; 20: No. 5, 637-642(May 1986). 
Rhenium is known to improve the ductility and toughness of 
molybdenum at the 42-47 wt % level. Recent work has claimed 
that recrystallized, dilute Mo-Re alloys, ic., 11-13 wt % Re, also 
show improved ductility by comparison with recrystallized unal- 
loyed Mo. This recent work, incorporating data on ductility, as 
well as data on strength, hardness, modulus and chemical composi- 
tion, has been critically examined. Based on this re-evaluation, the 
present authors feel that improved recrystallized properties in Mo- 
Re alloys, by comparison with unalloyed Mo, have yet to be con- 
clusively demonstrated. Also, the use of room temperature tensile 
ductility as a guide to comparative ductility and toughness in alloys 
is convenient but limited. Obviously, strain rate has a major influ- 
ence on ductility in BCC metals. In order to demonstrate that re- 
crystallized, dilute Mo-Re alloys have superior properties compared 
to recrystallized unalloyed Mo, the notched and unnotched ductile- 
to-brittle transition temperature should be determined as a function 
of strain rate as should fracture toughness parameters. It is most im- 
portant that such evaluations are carried out on alloys that meet 
fundamental criteria related to chemical composition. Specifically, 
the ratios of impurity levels of C to O have to meet established 
minimum levels since an imbalance of these elements is known to 
lead to brittle behavior in Mo. Failure to recognize this effect can 
result in misleading conclusions regarding ductility in Mo alloys. 


43555 On the determination of the hydrogen fugacity in 
an environmental cell TEM facility. Bond, G.M.; Robertson, 
I.M.; Birnbaum, H.K. (Univ. of Illinois, Materials Research 
Lab. and the Dept. of Metallurgy, Urbana, IL 61801). 
Scripta Metallurgica; 20: No. 5, 653-658(May 1986). Contract 
AC02-76ER01198. 

The microscopic aspects of hydrogen embrittlement of a va- 
riety of materials have recently been studied by an in-situ deforma- 
tion technique in the environmental cell of a high-voltage electron 
microscope. Although the pressure of gaseous He or water-saturat- 
ed gaseous Hz introduced into the cell is monitored externally, 
there has been no measure of the hydrogen fugacity in the cell with 
the electron beam present. This fugacity may be significantly great- 
er than the externally recorded because of dissociation 
and/or ionization of molecular He and/or H2O. Evidence for this 
enhanced fugacity comes from the rapid electron-induced reaction 
of water vapor with aluminum, magnesium and silicon. 


43556 Thermodynamic modeling of sensitization 

304 stainless steels nitrogen. Mozhi, T.A.; Betra- 

bet, H.S.; Jagannathan, V.; Wilde, B.E.; Clark, W.A.T. (The 
t. of Metallurgical Engineering, The Ohio State Univ., 

116 West 19th hn Columbus, OH 43210). Scripta Me- 

tallurgica; 20: No. 5, 723-728(May 1986). 

In this paper the effect of nitrogen is incorporated into the 
thermodynamic model by means of the free energy interaction co- 
efficients of nitrogen with chromium and carbon. Results of elec- 
trochemical potentiokinetic reactivation (EPR) tests and analytical 
electron microscopy (AEM) investigations in which the effects of 
nitrogen additions on the sensitization kinetics of AISI 304 stainless 
steels were investigated are also described. The calculations are 
compared with the experimental results, and used to propose a 
mechanism by which nitrogen additions affect the sensitization ki- 
netics of AISI 304 stainless steels. 


43557 Measurement of the induced magnetic field in a 
flawed tube. Nyenhuis, J.A.; Drynan, J.M.; Sabbagh, H.A.; 
Treece, J.C. (Purdue Univ., West Lafayette, IN). 241- 
248 of See nondestructive evaluation: Vo 
Thom: D.O.; Chimenti, D.E. New York, NY; ae 
Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 
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The authors develop instrumentation for the gathering of 
data for the high resolution reconstruction of flaws in non-ferro- 


acd tabha Gaetan date ema temamomnaee 
were measured in an effort to obtain additional information on 
flaws inside the tube. This was done by suitable orientation of the 
magnetic sensors inside the tube. The instrumentation is described 
in detail and some experimental results are presented. 


43558 Pulsed eddy-current crack-characterization experi- 
ments. Fisher, J.L.; Beissner, R.E. (Southwest Research In- 
stitute, San Antonio, TX). 199-206 of Quantitative non- 
destructive evaluation: Vol. 5A. D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1986). (CONF- 
8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

Oe ee ee en ee 
information availabulity and time-domain structure achievabie with 
pulsed eddy current testing. The authors investigate the possibility 
of using the information to determine the depth of surface-breaking 
flaws. The materials of interest are titanium and other low-conduc- 
tivity alloys used in rotating components of turbojet engines. 
Probes, pulse characteristics, and signal processing have been de- 
signed for this purpose. It is demonstrated that consideration of the 
receiver signal decay time using the ramp pulse transmitted signal 
can drastically reduce the difference in response between flaws of 
equal depth but differing surface length. 


Application of Uniform Field Eddy Current tech- 

nique to 3B EDM notches and fatigue cracks. Smith, E. 
(United Technologies Research Center, West Palm Beach, 
FL). pp 177-187 of C Quantitative nondestructive evaluation: 
Vol. 5A. Thom; D.O.; Chimenti, D.E. New York, NY: 
Plenum Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

This paper presents the application of the Uniform Field 
Eddy Current (UFEC) probe to electrical machined 
(EDM) notches and fatigue cracks in the flat surface geometry. 
ee Lae ae ee 
analytical theory by Auld. Novel inversion procedures to 
sles Mice ena Uae ceme Aceeneeies 
controlled robotic system is shown that was used to position a flaw 
into the UFEC probe interrogating field where the electromagnetic 
field was most uniform. The procedure used to determine the im- 
pedance change due to a flaw is described. The UFEC probe was 
also applied to 3-D EDM notches and real fatigue cracks in a flat 
surface geometry. ee 
solution for rectangular and semi-elliptical notches. The experimen- 
tal results and corresponding theoretical values for the impedance 
changes related to these testpieces are given and an excellent agree- 
ment between the experimental results and the theory was ob- 
served. 


43560 Elastic wave 
suggestions. Gubernatis, 
Los Alamos, NM). 
evaluation: Vol. 5A. mpron, D.O i 
York, NY; Plenum Press (1986) (CONF-8506116_-) 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

A review is given beginning from where the state of elastic 
wave scattering theory stood about eleven years ago. Nondestruc- 
tive evaluation is discussed as 2 technology based on scientific un- 


amp! 
complex shapes are illustrated and the result of size determination 
from the spectral components of the diffracted wave is shown. A 
new type of localized function expansion method is described that 
permits the full three-dimensional problem to be addressed. The 
author notes that in spite of the success in calculating increasingly 
more complex and more realistic flaws, some very simple and im- 
portant shapes are beyond the reach of present methods or else 
await attention. Recommendations are given. 
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calculations of ultrasonic field/crack 
interactions. Johnson, J.A.; Tow, D.M. (EG & G Idaho, 
Inc., Idaho Falls, ID). pp 83-91 of Quantitative nondestruc- 
tive evaluation: Vol. 5A. Thompson, D.O.; Chimenti, D.E. 
New —_ NY; Plenum Press (1986). (CONF-85061 10—). 

From Review of progress in quantitative NDE; Williams- 
burg, Bok USA (23 Jun 1985). 

This paper describes an approach which has the potential to 
combine numerical calculations of realistic transducer fields with 
defect scattering theories. The authors calculate the fields in home- 
geneous, isotropic solids due to a transducer coupled to the solid by 
water. Two simple crack interaction models are introduced and the 
authors calculate the transducer response to the crack. The tech- 
nique uses ray tracing to find the field of the transducer. To make 
the ray tracing technique useful, the authors have extended it to 
three dimensions and allowed for oblique incidence. The authors 
have also provided for the correct vector nature of the field in the 
solid. 


43561 Ni 


43562 An automatic control and data logging system for 
the determination of magnetic properties of materials for non- 
destructive Habermehl, S.; Jiles, D.C. (Ames 
Lab., Iowa State Univ., Ames, IA). pp 843-852 of — 
tive nondestructive evaluation: Vol. 5A. be neg 
Chimenti, D.E. New York, NY; Plenum Press (1986) 
peas gs 10—). 
From Review of progress in quantitative NDE; Williams- 
burg, YA! USA (23 Jun 1985). 
This paper describes a magnetic testing system which has 
been designed and built at the Ames Laboratory in the last year. 
This system enables the bulk magnetic properties of ferromagnetic 
materials to be measured rapidly and accurately under both stressed 
and unstressed conditions without problems of demagnetizing ef- 
fects in the samples. A photograph of the experimental system is 
shown. A capability of the system is its ability for reading and re- 
cording data from up to eight instruments at any time. This enables 
the system to continue changing the magnetic field and recording 
results without supervision. Results are presented showing the ef- 


fects of carbon content and microstructure on the magnetic proper- 
ties of the ironcarbon alloy system. 


43563 CR-39 track etching and blow up method. Hankins, 
D.E. (to Dept. of ay US Patent Application 6- 
786,993. 15 Oct 1985 Contract W-7405-ENG-48. 
DE86013755 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013755. 

This invention is a method of etching tracks in CR-39 foil to 
obtain uniformly sized tracks. The invention comprises a step of 
electrochemically etching the foil at a low frequency and a "blow- 
up” step of electrochemically etching the foil at a high frequency. 


43564 Se are 
tion front in steel ingots remelted by the electroslag method 
determined the aid of radioactive 
Georgescu, E.; Benescu, A. Translated from Metalurgia 
(Bucharest) ; 3s: No. 7, 308-312(Sep 1985). 16p. (BR— 
97250). NTIS, PC A02/MF AOl. 

Labeling of metallic baths with Cu**P is described. Com- 
bined with the autoradiographic method, it is possible to obtain a 
visual record on special film (on a 1: 1 scale), the shape and dimen- 
sions of the solidification front, as well as the direction of growth 
of the crystals and their dimensions, as a function of the metal re- 
melting and cooling parameters, and hence to study the crystalliza- 
tion mechanism and the types of defects appearing during the so- 
lidification process and their causes. The method is also interesting 
for investigations of a direct applicative nature or for basic research 
in the field of the solidification of metals and alloys, offering the 
possibility of directing and controling solidification processes. 


43565 Method of synthesizing a plurality of reactants and 
producing thin films of electro-optically active transition 
metal oxides. Tracy, C.E.; Benson, D.K.; Ruth, M.R. (to 
Dept. of Energy). US Patent Application 6-766,169. 16 Aug 
1985. 22p. Contract AC02-83CH10093. DE86013676 NTIS, 
PC A02/MFA0I1; 1; GPO Dep. File Number DE86013676. 

A method of synthesizing a plurality of reactants by induc- 
ing a reaction by plasma deposition among the reactants. The 
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plasma reaction is effective for consolidating the reactants and pro- 
ducing thin films of electro-optically active transition metal oxides. 


43566 Steel refining with an _ electrochemical cell. 
Blander, M.; Cook, G.M. (to Dept. of Energy). US Patent 
Application 6-736,575. 21 May 1985. 12p. Contract W- 
31109-ENG-38. DE86013725 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013725, 

Disclosed is an apparatus for processing a metallic fluid con- 
taining iron oxide, container for a molten metal including an electri- 
cally conductive refractory disposed for contact with the molten 
metal which contains iron oxide, an electrolyte in the form of a 
basic slag on top of the molten metal, an electrode in the container 
in contact with the slag electrically separated from the refractory, 
and means for establishing a voltage across the refractory and the 
electrode to reduce iron oxide to iron at the surface of the refracto- 
ry in contact with the iron oxide containing fluid. A process is dis- 
closed for refining an iron product containing not more than about 
10% by weight sulfur, comprising providing an electrolyte of a slag 
containing one or more of calcium oxide, magnesium oxide, silica 
or alumina, providing a cathode of the iron product in contact with 
the electrolyte, providing an anode in contact with the electrolyte 
electrically separated from the cathode, and operating an electro- 
chemical cell formed by the anode, the cathode and the electrolyte 
to separate oxygen or sulfur present in the iron product therefrom. 


43567 Process for reducing beta activity in uranium. 
Briggs, G.G.; Kato, T.R.; Schonegg, E. (to Dept. of 
Energy). US Patent Application 6-722,023. 11 Apr 1985. 
a Contract AC05-760R01156. DE86013803 S, PC 
/MF A0O1; 1; GPO Dep. File Number DE86013803. 

This invention is a method for lowering the beta radiation 
hazards associated with the casting of uranium. The method re- 
duces the beta radiation emitted from the as-cast surfaces of urani- 
um ingots. The method also reduces the amount of beta radiation 
emitters retained on the interiors of the crucibles that have been 
used to melt the uranium charges and which undergone cleaning in 
a remote handling facility. The lowering of the radioactivity is 
done by scavenging the beta emitters from the molten uranium with 
a molten mixture containing the fluorides of magnesium and calci- 
um. The method provides a means of collection and disposal of the 
beta emitters in a manner that reduces radiation exposure to operat- 
ing personnel in the work area where the ingots are cast and proc- 
essed. 5 tabs. 


43568 Adsorbate-adsorbate interactions and the ordering 
of organic monolayers on metal surfaces. Gavezzotti, A.; = 
monetta, M.; Van Hove, M.A.; Somorjai, G.A. (Di 
mento di Chimica Fisica ed Elettrochimica e Centro 
Milano, Italy). saves Science; 154: 109-120(1985). Contract 
ACO03-76SF0009: 

iii iiscdiainanieeieineesniilienas eeeliaali. 
tal substrates, a molecular cross-section (MCS) is defined, which 
measures the surface area occupied by each molecule. With this 
MCS, a two-dimensional packing coefficient C/sub 2D/ is then de- 
fined for ordered arrays of adsorbed molecules. Values and trends 
for MCS and C/sub 2D/ are discussed for known surface struc- 
tures, especially for benzene adsorbed on metal surfaces. The pack- 
ing is found to be generally less dense at surfaces than one would 
crystals. The Van der Waals packing energy and the repulsive 
dipole-dipole energy are also computed to study this issue. The lack 
of close-packing is attributed to the need to respect structural coin- 
cidence with the substrate and/or co-adsorption of small molecules 
like CO. These concepts are then applied to the prediction of the 
long-range order that a monolayer of adsorbed molecules may 
adopt: thereby possible adsorption structures can be defined, re- 
stricting the number of possibilities in a further structural determi- 
nation. 22 references, 2 figures, 3 tables. 
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43569 (BLL-M-TRANS—6527(5828.4)) Pressure of satu- 
rated steam of refractory metals. Aleev, R.A.Y.; Balkovoi, 
V.; Manokhin, A.A. Translated from Iz. VUZ, Chernaya 
Metall. (USSR), v. 5, 3(1985) Izvestiya Vysshikh Uchebny 
Zavedenii, Chernaya Metallurgiya ; vp(1985). 4p. British Li- 
brary Lending Div., Boston Spa, England. 

The pressure of saturated steam of niobium, molybdenun, 
chromium, zirconium and titanium was determined by evaporation 
from an uncovered surface in a vacuum. The values of the saturat- 
ed steams at a given temperature were calculated from the loss of 
mass in the specimen by the Langmuir equation. The regulations 
for the temperature dependence referring to the solid state of ele- 
ments are presented. 


43570 Debye temperature and static displacements in 
single crystals from energy dispersive X-ray dif- 
fraction. Metzger, T.H.; Vajda, P.; Daou, J.N. (Brookhaven 
National Lab., Upton, NY, USA; Paris-11 Univ., 91 - Orsay, 
France). Zeitschrift fuer Physikalische Chemie (Wiesbaden); 
143: 129-138(1985). (CONF-850303—). 
From International symposium on hydrogen in metals; Bel- 
fast, i Ireland (26 Mar 1985). 

Integrated Bragg intensities of LuHsub(x) along the hexago- 
nal c-direction have been measured by energy dispersive X-ray dif- 
fraction as a function of temperature and hydrogen concentration x 
<= 0.133 H/Lu. From the measurements of the temperature de- 
pendence we show the Debye temperature THETAsub(D) to in- 
crease linearly with the hydrogen content ATHETAsub(D)/ 
Ax=0.75 K/%H/Lu. For pure Lu we find THETAsub(D)=157 
K+-1 K. From static Debye Waller factor measurements (at T = 
17 K) we determined the displacements of the Lu atoms close to 
hydrogen on tetrahedral sites (u(Ist shell) = 0.09+-0.002 A and 
u(2nd shell) = 0.03 +- 0.002 A). We demonstrate that the static 
Debye Waller factor is not very sensitive to pair formation of hy- 
drogen atoms. Therefore the measurements gave no indication of 


hydrogen pairs on adjacent tetrahedral sites. 
Plasma deposition of amorphous metal alloys. 

ALK. (to t. of Energy). US Patent Application 6- 
Hay, 126. ia Jul 1979. 15p. Contract AC04-76DP00789. 
DE86013686 NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86013686. 

Amorphous metal alloy coatings are plasma-deposited by dis- 
sociation of vapors of organometallic compounds and metalloid hy- 
drides in the presence of a reducing gas, using a glow discharge. 
Tetracarbonylnickel, phosphine, and hydrogen constitute a typical 
reaction mixture of the invention, yielding a NiPC alloy. 
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REFER ALSO TO CITATION(S) 3752, 3876, 4646, 4679, 5058, 5071, 5077, 
5084, 5240 


43572 (AD-A—167071/0/XAB) Solvent-evaporation tech- 
nique for depositing thin films on optical substrates. Master's 
thesis. Brown, J.L. (Air Force Inst. of Tech., rae ee 
terson AFB, OH (USA). School of Engineering). Dec 1985. 
63p. NTIS, PC A04/MF A011. 

Interference coating of titanium and zirconium oxide were 
prepared by a solvent evaporation, or sol-gel, process. Solutions of 


suming no absorption. Quarter-wave layers of ZrOz on TiO: were 
produced as an antireflective coating at 465 nm. 


43573 (AD-A—167864/8/XAB) Mold and crucible coat- 
1984-December 1985. Canino, S.J.; 
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and casting DU-0.75 Ti Alloy. Different types of washes were in- 
vestigated: zirconium oxide, zirconium silicate, yttrium oxide, titani- 
um carbide ( used as an undercoat), and boron nitride. The param- 
eters investigated in the application of these coatings were number 


The more thorough the drying of the first coat, the more effective- 
ly the coating protects the crucible. Drying in still air was detri- 
mental to the success of most washes. Both oven or vacuum drying 
of the coated crucibles improved the adherence of most washes. 
Performance of yttrium oxide washes was dependent on the physi- 
cal properties of the CMC binders. Yttria coating of the molds im- 
proved ingot surface quality, compared with zirconia coated or un- 
coated molds. Generally, zirconium oxide washes outperformed ti- 
tanium carbide under coated systems and yttrium oxide washes in 
the elevated temperature tests and in chemistry and ultrasonic re- 
sults. 


43574 (AERE-R—1763) Impurity diffusion in py -_ 
boundaries. Atkinson, A.; Taylor, R.I. 
Energy Research Establishment, Harwell). or 1985. NOD. 
Issuing Activity. 

The diffusion of Ce-139 and Cr-51 in polycrystalline NiO has 
been studied in the temperature range 600-1100C in oxygen at a 
pressure of 1 atm. These impurities were chosen because of their 
different effective charges and segregation behaviour and because 
of their relevance to the oxidation of metals at elevated tempera- 
ture. The solubility of Ce in the NiO lattice is negligible, but Ce is 
soluble at NiO grain boundaries and dislocations. Consequently Ce 
tracer only diffused along these pathways and the resulting profiles 


the order Co, Ni, Cr, Ce as is also found for lattice diffusion 
(except for Ce, which has negligible lattice solubility). The implica- 
tion of the results for the distribution of Cr and Ce in NiO films 
formed by metal oxidation is discussed. 


43578  (AERE-R—1922) Disteibotion of in the 
NPL standard Ta: Os films. E. (UKAEA Atomic 
). Sep 1985. 17p. 


Energy Research Establishment, H 
Issuing Activity. 

Well characterized tantalum pentoxide anodized films were 
produced for use as a thickness and depth resolution standard for 
profiling in surface analytical techniques. Very sharp interfaces for 

Spectroscopy. 


by dynamic 
in the CAMECA IMSS 3F, well defined profiles with a sharp 
interface were obtained with an oxygen primary beam. More com- 


interface and a high concentration of hydrogen in the metal near 
the surface. However, an argon primary beam with an oxygen 
flood gave the same type of profile as that obtained with an oxygen 
primary beam. Elastic Recoil Detection Analysis confirmed that 
there was no high concentration of hydrogen at the metal/oxide 
interface and showed that hydrogen in the tantalum was present at 
1 atom %. 


(CBPF-NF—073/85) TL — 


guise uisas Fisicas, Rio de Janeiro). "1985. 19p. NTIS _— 
ly), PC A02/MF A01. File Number DE867029 
Thermoluminescence (TL) seasitivity of ae quartz 
(beaches, paleobeaches and fixed dunes) to beta and gamma rays 
has been studied in a temperature range between 250-400°C, before 
and after bleaching by solar irradiation. A first TL glow growth 
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curve was obtained through Beta irradiation of ‘as found’ samples 
and a second glow growth curve was obtained by bleaching 
through solar irradiation the TL acquired either through an excita- 
tion gamma dose or through environmental radiation to finally re- 
irradiate the samples under beta rays. Experimental results showing 
the constancy of sensitivity, for doses of until about 10K rads, are 
the basis for a proposal to improve TL dating methodology ex- 
panding its present limits. 


43577 (CONF-860445—21) Nucleation and growth of 
uniform m-ZrO2. Bleier, A.; Cannon, R.M. (Oak Ridge Na- 
tional Lab., TN (USA); Lawrence Berkeley Lab., CA 
(USA)). 1986. Contract AC05-840R21400. 9p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number D) 13413. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

Hydrothermal treatment of zirconyl salt solutions produces 
uniform m-ZrO2 powder on the order of 80 nm. This powder is 
porous, has a 3-nm crystallite size, and exhibits an unusually high 
degree of crystallographic alignment within particles. The genera- 
tion of this powder occurs via a complex process involving nuclea- 
tion, growth, and controlled agglomeration of primary particles. 
Particle formation, crystallographic alignment and particulate uni- 
formity are explained in terms of solution reactions and colloidal 
behavior. 


43578 _ (CSIR-SMAT—21, pp 16-23) Highlights. “3 
(in En; and Afrikaans). NTIS (US Sales Only), PC 
A08, A01. File Number DE86702765. 

In Annual report 1985. 1 July 1984-30 June 1985. 

The effect of high pressure on two-phase systems, spinel 
structures, elastic moduli of stabilized zirconia crystals, alumina ce- 
ramics and the fast sodium-ion conducting solid electrolyte, Nasi- 
con, concerning ceramics, were discussed. In the field of electronic 
materials, liquid phase epitaxial growth of (HgCd)Te, compositional 
uniformity of bulk-grown (HgCd)Te, semi-quantitative mass spec- 
trography of Cd and Te, the depth profiling of metal semiconduc- 
tor interdiffusion and low resistance ohmic contacts on GaAs were 
dealt with. A study of Fe-Mn-Al alloys, chemical analysis in gener- 
al, surface mechanical properties of materials in general, electron 
diffraction, a grain boundary sliding in the deformation of polycrys- 
talline copper and a theory of work-hardening in face centered 
cubic metals are also shortly discussed. 


(CSIR-SMAT—21, pp 24-46) Research activities. 
Ceramics. 1985. (In and Afrikaans). NTIS (US Sales 
Only), PC A08/MF A01. File Number DE86702765. 

In Annual report 1985. 1 July 1984-30 June 1985. 

The aim of the Ceramics Division is to investigate the struc- 
ture, properties and processing of a wide range of inorganic materi- 
als. The materials studied are primarily ceramics, glasses and single 
crystals, thus covering crystalline and amorphous structures. The 
division consists of six groups, namely: Phase studies and structure; 
Solid state chemistry; Ceramic processing; Crystal growth and 
glass; Properties of Materials and Materials Engineering. The ac- 
tivities of each of the groups are discussed. The phase behavior and 
structure of materials over a wide range of temperature and pres- 
sure was investigated, including In2S3. The development of a dia- 
mond anvil x-ray diffraction facility was continued. The major ob- 
jectives of the solid state chemistry group were to establish facili- 
ties for electrochemical testing of materials for use in battery sys- 
tems, and to characterize electrode materials for lithium batteries 
both electrochemically and structurally. In the Ceramic processing 
group emphasis was placed on the development of specialized ce- 
ramic technology and processing, properties and performance rela- 
tions. Work on the growth of crystals from a high temperature 
melt, optical crystals and those used as substrates for semiconductor 
technology were also investigated. Phase separation and sol-gel 
methods were used to develop new glasses and glass ceramics. Ma- 
terials such as porous glasses, glass ceramics and special optical, 
filter glasses were studied and developed. The thermal and mechan- 
ical properties of various materials were studied. 
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43580 (IC—85/209) Heat mirror characteristics of photo- 
lytically produced indium tin oxide thin films. Kuku, T.A. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Oct 1985. 13p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86702903. 

Indium oxide, and indium tin oxide films suitable for heat 
mirror applications have erstwhile been produced by a variety of 
methods which include sputtering, chemical vapour deposition, gas 
phase hydrolysis or spraying. We report for the first time the pro- 
duction of these materials by the photolysis of thin films of vacuum 
evaporated indium tin triiodode Insub(x)Snsub(1-x)Is 
(0.5<=x<=1) in air at relatively low temperatures (100-150 deg. 
C). The determined electrical, optical and crystallographic proper- 
ties of the prepared films are observed to be comparable to those 
prepared by other methods. Attempts have been made to epitomise 
preparative conditions that give films with enhanced heat mirror 
properties. Such a film prepared from Insub(0.9)Snsub(0.1)Is, with 
thickness 0.65 um has a transmittance of about 90% and sheet re- 
sistance of 16 1./sheet. 19 refs, 5 figs, 1 tab. 


43581 (LBL—21207) Electron optical characterization of 
amorphous SiC:H CVD films. Fisher, R.M.; Posthill, J.B.; 
Sarikaya, M.; Reimer, J.A.; Petrich, M. (Lawrence Berkeley 
Lab., CA (USA); Washington Univ., Seattle (USA); Califor- 
nia Univ., Berkeley (USA). t. of Chemical ineer- 
ing). Apr 1986. Contract AC03-76SF00098. 9p. (CONF- 
860445—22). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013446. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

The utility of various electron optical methods to character- 
ize the microstructure and composition of thin films of amorphous 
silicon-carbon films formed by plasma-activated CVD of SiH, and 
CH, has been investigated. The techniques employed include con- 
ventional and high resolution transmission electron microscopy and 
diffraction, non-dispersive x-ray spectroscopy and electron energy 
loss spectroscopy. 


43582 (LBL—21481) Ceramics in fission and fusion tech- 
nology. Olander, D.R. (Lawrence Berkeley Lab., CA 
(USA)). i 1986. Contract AC03-76SF00098. 15p. 
(CONF-8 8—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DES.O13194 
From World congress on high tech ceramics: electronic, en- 
gineering, nuclear, biomedical research and applications in focus; 
Milan, Italy (23 Jun 1986). 

The role of ceramic components in fission and fusion reac- 
tors is described. Almost all of the functions normally performed 
by ceramics, except mechanical, are required of nuclear ceramics. 
The oxides of uranium and plutonium are of predominant impor- 
tance in nuclear applications, but a number of other ceramics play 
peripheral roles. The unique service conditions under which nucle- 
ar ceramics must operate include intense radiation fields, high tem- 
peratures and large temperature gradients, and aggressive chemical 
environments. Examples of laboratory research designed to broaden 
understanding of the behavior of uranium dioxide in such condi- 
tions are given. The programs described include high temperature 
vaporization, diffusional processes, and interaction with hydrogen. 


43583 (N—86-25267) Compensation in epitaxial cubic 
SiC films. Segall, B.; Alterovitz, S.A.; Haugland, E.J.; 
Matus, L.G. (National Aeronautics and Space ‘Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Mar 
ale (NASA-TM—87269; E—2918). NTIS, PC A02/ 
Hall measurements on four n-type cubic SiC films epitaxially 
grown by chemical vapor deposition on SiC substrates are report- 
ed. The temperature dependent carrier concentrations indicate that 
the samples are highly compensated. Donor ionization energies, E/ 
sub D/, are less than one half the values previously reported. The 
values for E/sub D/ and the donor concentration N/sub D/, com- 
bined with results for small bulk platelets with ni donors, 
suggest the relation E/sub D/ (N/sub D/) = E/sub D/(O) - alpha 
N/sub N//sup 1/3/ for cubic SiC. A curve fit gives alpha is approx 
2.6x10/5 meV cm and E/sub D/ (O) approx 48 meV, which is the 
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generally accepted value of E/sub D/(O) for nitrogen donors in 
cubic SiC. 


(ORNL—6128, pp 174-175) Small-angle neutron 
cuntenation of (Er/sub 0.8/Ho/sub 0.2) Rh,B,. Pringle, O.A.; 
Mook, H.A.; Maple, M.B. (Oak Ridge National Lab., 

Mar 1985. S, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The pseudoternary rare-earth (RE) rhodium boride com- 
pounds RERh,B, are useful for studying the interaction between 
superconductivity and long-range magnetic order, as well as for ex- 
ploring the effects of competing magnetic moment anisotropies and 
magnetic order. One example of a pseudoternary system is the (Er/ 
sub 1-x/Ho/sub x/)Rh,B, system, whose low-temperature phase 


diagram is shown. The T/sub c2/(x) phase boundary has a mini- 
mum near x = 0.3. It has been suggested that near x = 0.3 there 
could be a Lifshitz point. In order to verify the existence of the 
modulated phase away from x = 0 and to examine the possibility of 
a Lifshitz point near x = 0.3, the authors made small-angle neutron 
scattering (SANS) measurements on a polycrystalline (Er/sub 0.8/ 
Ho/sub 0.2/)Rh,B, sample at temperatures between 1:36 and 0.49 
K. 


43585 ee pp 73-74) Formation of amorphous 
layers in AkLO; by ion ion, White, C.W.; McHar- 
gue, C.J.; Angelini, M.P.; Farlow, G.C.; Sklad, P.S.; Apple- 
ton, B.R. ( Ridge National Lab., TN). Mar 1985. Ss, 
PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 
Previous work has established that it is difficult to turn the 


near-surface region of a-AlOs amorphous by ion implantation at 
room temperature. In this work the authors have established the 
conditions that are necessary to form an amorphous region in AlOs 
by ion implantation. In general, they find that high doses at room 
temperature or moderate doses at LN2 temperatures are required to 
turn the near surfaces amorphous. These studies have been carried 
out using Rutherford backscattering (RBS)-ion channeling measure- 
ments to characterize the structural property changes resulting 
from ion implantation. Selected crystals have also been examined 
by transmission electron microscopy (TEM). 


- ee een 74-75) Thermal —- f 
greeting Magne = 


Fe-implanted Ak 
— G.C.; McHargue, C.J.; White, C.W.; skied. P- PS, 
leton, BR. (Oak Ridge National Lab., TN). Mar 1985. 
S, PC A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The effects of ion implantation of AlzOs followed by thermal 
annealing in a reducing environment have been studied and com- 
pared with the results obtained by annealing in an oxidizing envi- 
ronment for the case of implanted Fe. Single crystals of Al,Os were 
implanted with Fe at 160 keV to a dose of 4 x 10'*/cm? The sam- 
ples were subsequently annealed in either flowing oxygen or a 
flowing mixture of argon and hydrogen. The annealing was done in 
the temperature range 800-1500°C. The samples were examined 
using Rutherford backscattering and ion channeling techniques and 
transmission electron microscopy (TEM) measurements to deter- 
mine the response of the implanted material to annealing in the dif- 
ferent ambients. 


43587 cae Se pp 109-110) Ordering of carbon 
vacancies nonstoichiometric transition-metal carbides. 
Hauck, J.; Gruht, GR, Larson, B.C.; Darken, L.S.; Bar- 
horst, LF. (Kernforschungsanlage Juelich, West Germany). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 


“eae 30, 1984. 
The ordering of carbon vacancies in nonstoichiometric VC/ 


sub x/ and ZrC/sub x/ single crystals has been measured using x- 
ray superlattice reflections. The ordering structure was determined 
from the reciprocal-space superlattice pattern, and the degree of or- 
dering and the magnitude of lattice distortions were determined 
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using the superlattice intensities. A model has been proposed for 
understanding the ordered structures of these carbides based on an 
equal distribution rule analogous to that proposed for the ordering 
of vacancies and interstitials in interstitial alloys and interstitial 
oxides. The model is compared with experimental results. 


43588 (ORNL—6128, pp 155-156) Optical properties of 
TiC and ZrC from the infrared to the near ultraviolet. 
Modine, F.A.; Allison, C.Y. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC A13/MF AOl1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The transition-metal carbides are extremely hard, stable at 


electronic structure of the materials. In this work the optical prop- 
erties of TiC and ZrC were investigated. Optical properties have 
been previously studied by others. However, sizable inconsistencies 
are found in the earlier optical data for TiC; the only available opti- 
cal data for ZrC are reflectance measurements made on polycrys- 
talline material, from which no optical functions were computed. 
The optical results of this study span the spectral region from the 
far infrared to the near ultraviolet. Information about electronic 
transport is contained in the far infrared spectra, where optical 
properties are contributed by free carriers. At shorter wavelengths, 
the optical properties are contributed by interband transitions that 
yield information about electronic structure. The results here are 
based upon both reflectance and elli measurements. The 
combination allows optical functions to be computed reliably from 
the limited spectra, and it provides a consistency check on the re- 
sults. 


43589 (ORNL—6128, pp 156-157) Electrical properties 
of titanium carbide and zirconium carbide. Modine, F.A.; 
Haywood, T.W. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The electrical properties of the transition-metal carbides are 
so sensitive to crystal structure, crystal perfection, defect content, 
and impurities that they are neither generally known nor well un- 
derstood. In this work, a study of the electrical properties of speci- 
mens of TiC and ZrC was undertaken in conjunction with an inves- 
tigation of the optical properties of the materials. The electrical re- 
sults are of interest per se, and they are an aid to interpreting the 
free-carrier contributions to optical measurements in the infrared. 


(ORNL—6128, pp 157-159) Preparation and char- 
acterization of the (100) surface of tantalum carbide. Gru 
zalski, G.R.; Zehner, D.M.; Ownby, G.W. (Oak Ridge Na- 
tional Lab., TN). Mar 1985. NTIS, PC A13/MF AOl1. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors have been making low-energy electron diffrac- 
tion (LEED) observations and Auger electron spectroscopy (AES), 
characteristic loss spectroscopy (CLS), and x-ray photoelectron 
spectroscopy (XPS) measurements on a (100) single-crystal surface 
of tantalum carbide prepared by argon-ion bombardment at various 
energies and/or by annealing to various temperatures and on this 
same surface simply exposed to air. One objective of these studies 
has been to characterize the surfaces and, hence, to obtain feedback 
about preparation techniques. In this regard, AES and XPS provide 
information on carbon-to-tantalum ratios (denoted herein as x) and 
on the presence of unwanted impurities, and LEED provides infor- 
mation on ordering. A second objective of these studies 
has been to obtain information on electronic structure: KVV AES 
provides information on the valence band, CLS on the conduction 
band, and XPS on the valence band as well as on core-level ener- 
gies. In this article, results regarding surface preparation and char- 
acterization are presented; in the article the authors summarize 
what has been learned about the electronic structure of tantalum 
carbide. 
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eae pp 159-160) ger spectrosco- 
pic studies of tantalum enltie.. Gemniiaa, G.R.; Zehner, 
D.M.; Ownby, G.W. (Oak Ridge Wetonal’ Lab., . Mar 
1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

AES, CLS, and XPS measurements are being made on (100) 
surfaces of tantalum carbide prepared by the various procedures 
discussed elsewhere. One objective of this work is to obtain infor- 
mation on the electronic structure of these surfaces. In this article, 
results are presented for surfaces prepared by argon ion bombard- 
ment (1000 V, 10 pA, 10 min) followed by 10-min anneals at 
2000°C; surfaces thus prepared may be slightly carbon deficient, 
but probably by no more than a few atomic percent. 


43592 (UTIAS—03) Study of low-Z coatings for jet 
under exposure to laser radiation and atomic hydro- 
gen, Haasz, A.A.; Davis, J.W.; Auciello, O.; Stangeby, P.C. 
(Toronto Univ., Downsview, Ontario (Canada)). Feb 1986. 
38p. NTIS, PC A03/MF AO1. 

In an attempt to lower radiation losses due to metal plasma 
impurities in the JET fusion device, the use of low-Z wall coatings 
has been proposed (Si, TiC, SiC, TiOz, AlkOs and MgAlO, on In- 
conel 600). Experimental results obtained by exposing these samples 
to electron, laser radiation and atomic hydrogen impact are present- 
ed. The studies performed include measurements of (1) gases 
evolved due to low energy (3000 eV) electron bombardment, (2) 
inherent gas content in the near-surface region, and (3) retained 
deuterium subsequent to exposure to sub-eV D sup 0. Electron 
impact desorption rates for hydrogen and methane due to electron 
bombardment span the range 10 to the minus 1 power to 10 to the 
minus 3 power H2/e(-) and 10 to the minus 2 to 10 to the minus 4 
power Ch4/e(-). Following normal system bakeout at 500 K for 
24h, the major species released by laser heating were found to be 
He and CO, with levels up to approx. 7 x 10 to the 16th power H/ 
sq cm and approx. 4 x 10 to the 16th power CO/sq cm. A similar 
concentration of argon was found for the TiC coating produced by 
sputter ion plating. Further heating of the samples to 800 to 900K 
for ih resulted in a reduction of hydrogen and CO release levels by 
about an order of magnitude. Subsequent to the 800 to 900 K heat- 
ing procedure, the samples were exposed to sub-eV D sup 0 atoms 
to fluences of approx. 2; x 10 to the 19th power D sup zero/sq cm, 
and deuterium retention levels were measured to be of the order of 
10 to the 14th power - 10 to the 15th power D/sq cm for the vari- 
ous coatings. Implications of these results for JET’s first-wall triti- 
um inventory are discussed. 


Bounds on the properties of fiber-reinforced com- 


posites. Joslin, C.G.; Stell, G. ents of Mechanical 

eering and Chemistry, State University of New York, 
Stony Brook, New York 11794). Journal of Applied Physics; 
60: No. 5, 1607-1610(1 Sep 198 

The microstructure of a Shnatiadeed composite material 
can be characterized in terms of a set of n-italic-point matrix proba- 
bility functions S-italic/sub n-italic/ which give the probability of 
finding n-italic points all in the matrix phase. From a knowledge of 
these functions one can place rigorous upper and lower bounds on 
effective thermal, electrical, and mechanical properties of the com- 
posite. Third- and fourth-order bounds derived by Milton involve 
threefold integrals over the three-point matrix function S-italics. 
Exact analytic determination of S-italics is impossible except in 
idealized cases, and the highly oscillatory nature of the integrands 
makes numerical integration costly and time consuming. In this 
paper we discuss an approximation to S-italics in terms of the two- 
point function S-italice, which is often quite easy to determine. We 
show that in this approximation the bounds can be expressed in 
terms of t-italicw-italico-italicf-italico-italicl-italicd-italic integrals 
for which the integrands are mostly of one sign, and which can be 
evaluated very cheaply to a high degree of precision. For a model 
microstructure in which the inclusions consist of fully penetrable 
cylinders, we compare our approximate results with the exact re- 
sults Agreement is excellent. 
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43594 Effective properties of fiber-reinforced composites: 
eS ee en ee Joslin, C.G.; Stell, 

ents of Mechanical Engineering and Chemistry, 
Suse 2 niversity of New York, Stony Brook, New York 
11794). Journal of Applied Physics; 60: No. 5, 1611-1613(1 
Sep 1986). 

We investigate the effect of polydispersity in fiber cross sec- 
tion on the effective properties of a fiber-reinforced composite. For 
a model microstructure in which the fibrous inclusions are fully 
penetrable cylinders with varying diameters, we compute the mi- 
crostructural parameters zeta/sup ‘/; and eta, which determine 
Milton's upper and lower bounds on transport coefficients and elas- 
tic moduli of the composite. From our results we infer that polydis- 
persity in fiber size has very little influence on these properties. 


43595 Superconducting-transition temperatures of rare- 
earth rhodium boride compounds, R-italicRh,B,. Dunlap, 
B.D. (Materials Science and Technology Division, Ar, 
National Laboratory, Argonne, Illinois 60439). Physical 
Review [Section] B: Condensed Matter; 34: No. 3, 1496-1499(1 
Aug 1986). Contract W-31-109-ENG-38. 

It is shown that the superconducting-transition temperatures 
for all R-italicRh,B, compounds, where R-italic is a rare-earth (RE) 
element, can be combined and analyzed in a systematic way. The 
analysis utilizes an Abrikosov-Gorkov—type expression for pair 
breaking, with modifications for crystalline electric fields and 
changes of T-italic/sub c-italic/ due to nonmagnetic effects, to de- 
scribe T-italic/sub c-italic/ values in concentrated systems, dilute 
alloys, and pseudoternary mixtures. As a result, it is seen that the 
exchange coupling parameter, N-italic(0)s-italicc-italicr-italicJ- 
italic’, is larger for light RE than for heavy RE, with the increase 
being very large near the beginning of the rare-earth series. In view 
of a very similar effect in the R-italicAk system, it is suggested 
such a variation is common to RE systems. 


43596 Morin transition of shock-modified hematite. Wil- 
liamson, D.L.; Venturini, E.L.; Graham, R.A.; Morosin, B. 
(Physics Department, Colorado School of Mines, Golden, 
Colorado 80401). Physical Review [Section] B: Condensed 
Matter; 34: No. 3, 1899-1907(1 Aug 1986). 

Hematite (a-Fe,Os) powder compacts have been subjected 
to controlled, quantitative high-pressure shock loading at peak pres- 
sures from 8 to 27 GPa and preserved for postshock analysis. Anal- 
ysis of broadened x-ray line profiles shows a reduction of average 
ee ee ee 
in the recovered samples. Moessbauer and 
ments show drastically altered behavior of the Morin po sr 
large fractions of the Fe sites do not exhibit the transition, and 
those that do have a significantly reduced transition temperature 
and an increased thermal hysteresis. The Moessbauer quadrupole 
splitting is sensitive to the shock compression conditions and pro- 
vides evidence for a less than 90° spin flip at the Morin transition 
for the higher-pressure shock loading. A small fraction of the hem- 
atite is converted to magnetite (FesQ,) under the most extreme 
shock condition examined. In some cases the observed effects can 
be attributed to either the reduced crystallite size or the large 
defect density associated with the residual strain. 


43597 Mipstvenie and, vnstenel poogertion of BN onl Ee. 
Wentzcovitch, R.M.; Chang, K.J.; Cohen, M.L. 

ment of Physics, University of California, Berkeley, - 
nia 94720; Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Physical Review [Section] B: 
Condensed Matter; 34: No. 2, 1071-1079(15 Jul 1986). Con- 
tract AC03-76SF00098. 

We present a pseudopotential study within the local-density 
formalism of the structural and electronic properties of zinc-blende 
BN and BP. The ground-state properties of these systems such as 
bulk moduli, lattice constants, cohesive energies, and frequencies of 
the TO phonon mode are in good agreement with experimental re- 
sults. The valence charge density of BP shows two local maxima 
along the bond, which is similar to the case of diamond. In con- 
trast, the charge density of BN is similar to that of a typical III-V 
compound semiconductor. The resulting band structures have some 
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important features which are in disagreement with previously pub- 
lished work. Like most III-V compound semiconductors, the funda- 
mental gap in BP decreases with decreasing volume. The corre- 
sponding gap in BN, however, increases with decreasing volume as 
was also found in diamond. 


43598 Dispersion toughened ceramic composites and 
method for making same. Stinton, D.P.; Lackey, W.J.; Lauf, 
RJ. (to t. of Energy, Washington, DC). US Patent 
4,598,024. 1 Jul 1986. Filed date 28 Sep 1984. vp. 

A ceramic structure is described comprising a ceramic sub- 
strate capable of withstanding a temperature of at least about 
1,200°C and - 1,500°C and a ceramic composite coating thereon. 
The coating consists of a matrix phase of silicon carbide and an in- 
termetallic phase of titanium disilicide uniformly dispersed within 
the matrix. 


43599 Oxidation resistant filler metals for direct brazing 
of structural ceramics. Moorhead, A.J. (to t. of Energy, 
Washin DC). US Patent 4,596,354. 24 Jun 1986. Filed 
date 3 Jul 1985. vp. 

A method is described of joining ceramic and metal compo- 
nents to themselves and to one another comprising assembling sur- 
faces of components to be joined in an abutting relationship with a 
brazing filler metal disposed therebetween. The filler metal is trin- 
ickel aluminide consisting essentially of 23 to 25 atomic percent alu- 
minum and the balance nickel, heating the resulting assembly to a 
brazing temperature in the range of 1450°C to 1550°C under non- 
oxidizing conditions and cooling the resulting braze joint. 


43600 Damage accumulation in ceramics during ion im- 
plantation. a C.J.; Farlow, G.C.; Be G.M.; 
Williams, J.M.; te, CW.; Appleton, BR; klad, P.S.; 
Angelini, P. (Oak Ridge Natio: Lab., TN, USA). Nuclear 
Instruments and Meti in Physics Research, Section B: 
Beam Interactions with Materials and Atoms; 16: No. 2/3, 
212-220(Jun 1986). (CONF-8510160—). Contract AC05- 
840R21400. 


From ASM metals congress/TMS-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct —_ 

The damage structures of a-AlOs and a-SiC were examined 
as functions of ion implantation parameters using Rutherford backs- 
cattering-channeling, analytical electron microscopy, and Raman 
spectroscopy. Low temperatures or high fluences of cations favor 
formation of the amorphous state. At 300 K, the mass of the bom- 
barding species has only a small effect on the residual damage state, 
but certain ion species appear to stabilize the damage microstruc- 
ture and increase the rate of approach to the amorphous state. The 
type of chemical bonding present in the host lattice is an important 
factor in determining the residual damage state. 


43601 Four zirconium iodide cluster phases centered by 
boron, aluminum, or silicon. Smith, J.D.; Corbett, J.D. (iowa 
State Univ., Ames). Journal of the American Chemical Socie- 
ty; — 8, 1927-1934(16 Apr 1986). Contract W-7405- 


Well-faceted crystals of Zreli2B, MZrelis4B (M = Cs or K), 
Cs/sub 0.7/ZrelisSi are obtained in good yield from reactions of 
stoichiometric amounts of Zr, Zrl,, CsI, or KI when appropriate 
and B, Si, or Alls at 850°C in sealed tantalum containers after 2 
weeks. The compounds were established to be isostructural with 
Zreli2zC (space group R*) or (Cs)ZrelisC (Cmca), and one crystal 
structure for each of the four examples (M = Cs) was refined with 
use of single-crystal X-ray techniques. All of these compounds con- 
tain Zrel:2-type clusters with an interstitial B, Al, or Si (Z) atom in 
the center of the cluster at full occupancy. Changes in Z cause sub- 
stantial changes in the host lattice, most directly in the size of the 
cluster where anti d(Zr-Zr) ranges between 3.580 A (Si) and 3.195 
A (Zreli2C). The observed anti d(Zr-Z) values are tenths of an ang- 
strom less than those consistently observed in ZrZ/sub x/ phases, 
especially for aluminum. Extended-Hueckel calculations illustrate 
the important role of the interstitial in providing both additional 
electrons and strong Zr-Z bonding to the cluster. Increasing Hi/sub 
i/ values for the interstitial valence orbitals in the order C, Si, B, 
Al reduce Zr-Z bonding and charge transfer to the interstitial atom, 
especially for aluminum 3p orbitals. The bonding in Zr,Al shows 
some comparable properties. 
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43602 (N—86-25420) Manufacture of sintered silicon ni- 
trides. Iwai, T. (National Aeronautics and Space Adminis- 


tration, Washington, DC (USA)). Oct 1985. Translated from 
op. NTI no. gy 1-3(23 
A02/MF 


Japanese Patent no. 5988373 
= 1981). (NASA-TM—77927). 

Sintered silicon nitrides are manufactured by sintering SisN 
powder containing 2 to 15% in wt of a powder mixture composed 
of nitride powder of lanthanide or Y 100 parts and AIN powder 
less than 100 parts at 1500 to 1900 deg. temperature under a pres- 
sure of less than 200 Kg/sq. cm. The sintered SisN has high me- 
chanical strength in high temperature. Thus, SisN, 93.0, Y 5.0 and 
AIN 2.0% in weight were wet mixed in acetone in N atom, molded 
and sintered at 1750 deg. and 1000 Kg/sq. cm. to give a sintered 
body having high hardness. 


43603 New ceramics containing dispersants for improved 
fracture toughness. Nevitt, M.V.; Aldred, A.T.; Chan, Sai- 
Kit. (to Dept. of Energy). US Patent Application 6-750,122. 
1 Jul 1985. 14p. Contract W-31-109-ENG-38. DE86013699 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86013699. 

The invention is a ceramic composition containing a new 
class of dispersant for hindering crack propagation by means of one 
or more energy-dissipative mechanisms. The composition is com- 
posed of a ceramic matrix with dispersed particles of a transforma- 
tion-prone rare-earth niobate, tantalate or mixtures of these with 
each other and/or with a rare-earth vanadate. The dispersants, 
having a generic composition tRBQ,, where R is a rare-earth ele- 
ment, B if Nb or Ta and O is oxygen, are mixed in powder form 
with a powder of the matrix ceramic and sintered to produce a ce- 
ramic form or body. The crack-hindering mechanisms operates to 
provide improved performance over a wide range of temperature 


43604 Boron-carbide-aluminum and _ boron-carbide-reac- 
tive metal cermets. Halverson, D.C.; Pyzik, A.J.; Aksay, 
LA. (to Dept. of Energy). US Patent ‘Application 6-730, 528. 
6 May 1985. 38p. Contract W-7405-ENG-48. DE86013711 

NTIS, PC “A03/MF A01; 1; GPO Dep. File Number 
DE86013711. 

Hard, tough, lighweight boron-carbide-reactive metal com- 
posites, particularly boron-carbide-aluminum composites, are pro- 
duced. These composites have compositions with a plurality of 
phases. A method is provided, including the steps of wetting and 
reacting the starting materials, by which the microstructures in the 
resulting composites can be controllably selected. Starting composi- 
tions, reaction temperatures, reaction times, and reaction atmos- 
pheres are parameters for controlling the process and resulting 
compositions. The ceramic phases are homogeneously distributed in 
the metal phases and adhesive forces at ceramic-metal interfaces are 
maximized. An initial consolidated step is used to achieve fully 
dense composites. Microstructures of boron-carbide-aluminum cer- 
mets have been produced with modules of rupture exceeding 110 
ksi and fracture toughness exceeding 12 ksiVin. These composites 
and methods can be used to form a variety of structural elements. 


43605 Process for preparing fine grain titanium carbide 
powder. Janney, M.A. (to Dept. of Energy). US Patent Ap- 
lication 6-710,881. 12 Mar 1985. 10p. Contract ACO05- 
IR21400. DE86013788 NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013788. 

A method for preparing finely divided titanium carbide 
powder in which an organotitanate is reacted with a carbon precur- 
sor polymer to provide an admixture of the titanium and the poly- 
mer at a molecular level due to a crosslinking reaction between the 
organotitanate and the polymer. The resulting gel is dried, pyro- 
lyzed to drive off volatile components and provide carbon. The re- 
sulting solids are then heated at an elevated temperature to convert 
the titanium and carbon to high-purity titanium carbide powder in a 
submicron size range. 





ety of Metals *(1985). (CONF-851106—). 
From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, oo (6 Nov 198 
and erosion ts of fourteen candidate ceramic 
materials for stationary power-generating gas turbines are present- 
od: ‘Uiuasabisliie cealled otiae widens ecbaethteaen of diaae oi- 
tride, silicon carbide, aluminum nitride, AlO;-ZrO, Al,Os-SiC, 
spinel, and SiAION. One dynamic (1425°C, 305 m/s, 
1000 hr) and nine static (1000°, 1200°, and 1425°C for 100, 300, and 
1000 hr) exposures were conducted at the Morgantown Energy 
Technology Center facility of the Department of Energy. The ex- 
posure environment was coal-derived gas combustion products cre- 
ated in a fixed-bed gasification system. Post-exposure evaluation in- 
volved surface chemistry and scale morphology, weight and dimen- 
sion change, retained room-temperature strength, and fracture sur- 
face analysis. Based upon limited testing and the small sample popu- 
lation available, the materials are ranked according to their proba- 
ble survivability in power turbine applications burning coal-derived 
fuels. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 3719, 4248, 4249, 4646 


43607 (AD-A—167328/4/XAB) Influence of ALO; on 

= ag of yttria-stabilized zirconia-ALO; composites. In- 

terim report, October 1985-April 1986. Buchanan, R.C.; 

- Millinois Univ., Urbana (USA). Dept. of Ce- 

ramic Engineering ). 15 Apr 1986. 43p. (TR—13). NTIS, PC 
A03/MF AO1. 


Composite structures of yttria (4.5 mol%)-stabilized zirconia 
(YSZ) with added ALO; (0.3 to 7.5 wt%) were investigated. 
Pressed YSZ compacts prepared from submicrometer powders of 
>99% purity were sintered in the range 1200 to 1350 ¢ for 0,5 to 
24 h. Uniform-grain-size microstructures (0.2 to 0.4 micrometers) 
were obtained which showed discrete AlOs grains dispersed 
throughout. X-ray-diffraction and Raman spectral analysis indicated 
a combination of both cubic and tetragonal phases. Measured lattice 
parameters were observed to vary irregularly with Al,Os content. 
DC conductivity was found to increase with added Al,Os less than 
3 wt%. Strength vaules obtained for the com were in excess 
of 9 Mpa x the squareroot of M (K sub Ic) and 425 MPa (MOR), 
eee higher thatn reported for cubic phase YSZ. The in- 

creased strength was attributed to small grain size as well as to 
crack deflection and arrest mechanisms associated with the dis- 
persed high modulus and lower-expansion second phase. The pres- 
ence of a monoclinic phase was not detected in the samples either 
before or after fracture, hence the strengthening could not be as- 
cribed to transformation toughening. 


43608 (AD-A—167878/8/XAB) Characterization of ion- 
laser- report, 1 
ebruary 1986. Dillich, S.A. (Worcester 


1984- 
Polytechnic Inst., MA (USA). 


t. of Mechanical Engi- 
neering). 22 Apr 1986. 52p. NTIS, 
SEM/EDX (Scanning Electro 


A04/MF AO1. 


were employed to characterize wear surfaces and debris on friction 
tested, laser-processed metal-carbide composite surfaces. The fric- 
tion and wear of the composite samples were found to be influ- 
enced by the compatibility (degree of mutual solubility) of the car- 
bides with the steel counterface, as well as by local inhomogeneities 
in the carbide distribution. High-fluence Ti implantation resulted in 
increased friction and wear, possibly due to an implantation-in- 
duced softening or degradation of the carbides. Cavitation erosion 
tests were performed on nonimplanted and ion-implanted samples 
of a Co based hardface alloy (Stoody 3). Erosion of the test sam- 


mechanisms in the alloy were altered by both N and Ti implanta- 
tions. Ti implantation, in particular, appeared to significantly in- 
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crease the erosion resistance of the alloy. TEM (Transmission Elec- 
tron Microscopy) studies were made on nonimplanted and ion im- 
planted foils of Stoody 3, to investigate structural changes induced 
by implantation. Ti implantation produced a surface layer with an 
amorphous matrix phase and recrystallized carbides, while N im- 
plantation greatly increased the stacking fault density in the matrix 
phase. 


43609 ee Se ae 
Environment. 


Gu . TD: Hunt, J.J. ee 3 
yenne, uni cy, 75 - 
aris (France)). Nov 1985. eo 3p. CONF a10338 NTI 

PC A A13/MF A 


From 3. = symposium on spacecraft materials in 
space environment; Noordwijk, Netherlands (1 Oct 1985). 

Spacecraft contamination; material behavior in low orbit; 
spacecraft charging; composite materials; and thermal control mate- 
rials were discussed. 


43610 (ESA-SP—32, pp vp) Composite materials for 
space structures. Tenney, D.R.; Sykes, G.F.; Bowles, D.E. 
Nov 1985. NTIS, PC A13/MF ‘AOL. (CONF-8510339—). 

From 3. European symposium on spacecraft materials in 
space environment; Noordwijk, Netherlands (1 Oct 1985). 

The use of advanced composites for space structures is re- 
viewed. Barriers likely to limit further applications of composites 
are discussed and highlights of research to improve composites are 
presented. Developments in composites technology which could 
impact spacecraft systems are reviewed to identify technology 


43611 (ESA-SP—32, pp vp) Measurement of the 
thermo-optical properties of varying paint thickness on carbon 
fiber composites in spacecraft structures. Giommi, M.; Mar- 
chetti, M.; G.; Testa, P. (Rome Univ., Italy). Nov 
1985. NTIS, PC A13/MF A0O1. (CONF-8510339—). 

From 3. European symposium on materials in 
space environment; Noordwijk, Netherlands (1 Oct 1985). 

Diffuse spectral reflectivity for solar radiation at normal inci- 
dence, spectral normal emissivity, and integrated normal emittance 
for PV 100 painted samples having different paint thickness and dif- 
ferent (carbon fiber or non) substrates were measured. Results 
mainly for thickness 70 microns show high spectral reflectivity or 
low spectral absorption coefficient while emissivity has 
medium-high values. Limited effect (order of 10%) of the texture 
and thickness are pointed out. 


43612 (iC—85/78) Study of conduction mechanisms and 
relaxation processes in NiCl-PVA composites. Basha, A.F.; 
a. M.; Abdel Samad, H.A. (International Centre for 
retical Physics, Trieste (Italy); Cairo Univ. Oe Re: 

ioe atte Jul 1985. 34p. NTIS - Sales Only), 

03/MF A01. File Number DE8670277 

Electric conduction EE le siete ila 
temperatures and fields on thin films of NiCl-PVA composites pre- 
pared by casting. The conduction is assumed to be generally ionic 
in nature and polarization contribution is suggested to operate 
mainly at higher temperatures. Space-charge limited conduction 
and relaxation phenomena have been observed. The obtained results 
made it possible to determine a complete set of conduction param- 
eters including carrier mobility, carrier concentration, traps density, 
Fermi energy, activation energy, etc. 32 refs, 14 figs, 4 tabs. 


43613 (N—86-24507) 
ASEE Summer F 


— - S 
coe & . Marshall Space Flight Center). Jan 1986. 
ae ‘A-CR—178709; CONF-8508189—). NTIS, PC A 


rales NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, AL, USA (2 Aug 1985). 

A compilation of 40 technical reports on research conducted 
by participants in the 1985 NASA/ASEE Summer Faculty Fellow- 
ship Program at Marshall Space Flight Center (MSFC) is given. 
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Weibull density functions, reliability analysis, directional solidifica- 
tion, space stations, jet stream, fracture mechanics, composite mate- 
rials, orbital maneuvering vehicles, stellar winds and gamma ray 
bursts are among the topics discussed. 


43614 (N—86-24507, pp vp) Preliminary design methods 
for fiber reinforced composite structures employing a personal 
computer. Eastlake, C.N. Jan 1986. NTIS, PC A99/MF 
E04. (NASA-CR—178709; CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
na AL, USA (2 Aug 1985). 

The objective of this project was to develop a user-friendly 
interactive computer program to be used as an analytical tool by 
structural designers. Its intent was to do preliminary, approximate 
stress analysis to help select or verify sizing choices for composite 
structural members. The approach to the project was to provide a 
subroutine which uses classical lamination theory to predict an ef- 
fective elastic modulus for a laminate of arbitrary material and ply 
orientation. This effective elastic modulus can then be used in a 
family of other subroutines which employ the familiar basic struc- 
tural analysis methods for isotropic materials. This method is simple 
and convenient to use but only approximate, as is appropriate for a 
preliminary design tool which will be subsequently verified by 
more sophisticated analysis. Additional subroutines have been pro- 
vided to calculate laminate coefficient of thermal expansion and to 
calculate ply-by-ply strains within a laminate. 


43615 (N—86-24507, pp vp) Investigations of toughening 
mechanisms 0 xy resins. Koenig, T. Jan 1986. NTIS, PC 
A99/MF E04. (NASA-CR—178709; CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, aa, X USA (2 Aug 1985). 

Composi te material technology was applied to the solid 
rocket secene} by the development of a carbon filament-epoxy resin 
case which yields a net increase of 4000 Ibs. in payload in the shut- 
tle. The question of reusability of the new composite tanks has not 
yet been answered and will depend on the toughness of the matrix 
resin. The present study was aimed at providing conditions where- 
by test specimens of the epoxy resin (EPON/85) and curing agents 
of systematically varied structures could be produced in a con- 
trolled manner. Three sets of conditions were found that might 
allow the isolation of the structural effects on toughness from the 
cure effects. The kinetic methods leading to the determination of 
these conditions are described. 


43616 (PB—86-206356/XAB) Preparation of carbon/ce- 
ramic composite materials by use of raw coke (vy) - carbon/ 
B.C composite materials, Hagio, T.; Ogawa, I.; Yoshida, H.; 
Komke K. (Government Industrial Research Inst. be 
ADI) u, Tosu, Saga (Japan)). 1986. 5p. NTIS, PC A04/MF 


Carbon/B,C were prepared from the mixtures of 
raw coke and B,C with amounts of 0-40 Vol% by pressureless sin- 
tering method at 2000 °C for 1 hour. The addition of ByC to raw 
coke has improved such properties of carbon materials produced 
from raw coke only as bending strength, Young’s modulus, electri- 
cal resistivity, thermal conductivity, and thermal shock resistance. 
The materials prepared from the mixture with 10 vol% of BC 
showed the lowest electrical resistivity and the highest thermal 
conductivity. The densification behavior of the mixture and the im- 
provement of properties of the sintered material were considered to 
be closely related to the diffusion of boron into carbon. 


43617 Mixture for 
eS a ce 

to oO} 
MIs FC A 1 teen 
DE86013798 
A fracture-resistant, fiber-reinforced ceramic substrate is pro- 
duced by a method which involves preparing a ceramic precursor 
mixture comprising glass material, a coupling agent, and resilient 
fibers, and then exposing the mixture to microwave energy. The 
microwave field orients the fibers in the resulting ceramic material 
in a desired pattern wherein heat later generated in or on the sub- 
strate can be dissipated in a desired geometric pattern parallel to 


eek, T.T.; 
). US Patent A 6-719,654. 3 
-71405-ENG-36. DE86013798 
A0l; 1; GPO Dep. File Number 
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the fiber pattern. Additionally, the shunt capacitance of the frac- 
ture-resistant, fiber-reinforced ceramic substrate is lower which pro- 
vides for a quicker transit time for electronic pulses in any conduct- 
ing pathway etched into the ceramic substrate. 


3604 Polymers And Plastics 


43618 (ESA-SP—32, pp vp) Dimensional stability of 
carbon-epoxy composite anlad Baudinaud, V.; Massoni, 
L. Nov 1985. NTIS, PC A13/MF AOl. (CONF-8510339—). 

From 3. symposium on spacecraft materials in 
space environment; ——— Netherlands os Oct 1985). 

Temperature and moisture effects on the dimensional stabili- 
ty of carbon-epoxy composites are discussed, and test facilities to 
quantify the effects are described. To measure thermal expansion 
proper, it proved necessary to implement a laser interferometric 
method. Measurements can be made from minus 80 to plus 80 C. 
Two dilatometers placed in a programmable climatic chamber 
study temperature and moisture effects. 1 reference. 


43619 (LBL—21275) Multiple solutions for profiles in 
film blowing. Cain, J.J.; Denn, M.M. (Lawrence Berkeley 
Lab., CA (USA)). Feb 1986. Contract AC03-76SF00098. 
10p. (CONF-860970—1). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86011318. 

From 3. world congress on chemical engineering; Tokyo, 


een 

sheet equations describing the blown film process 
lead to multiple solutions, some of which are unstable, for Newtoni- 
an and viscoelastic liquids. Steady axisymmetric solutions do not 
exist at all for some operating conditions. The observed behavior is 
consistent with the known sensitivity of the process to small 
changes in operating parameters. 


43620 a pp 182) Deformation of micro- 

structures in polyurethanes. C.R.; Jasinski, 
J.P.; Schneider, N.S.; Lin, J.S. (Army Matava’ and Me- 
chanics Research Center, Watertown, MA). Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In this first quantitative study of polyurethane microstruc- 
ture deformation by small-angle x-ray scattering (SAXS), the au- 
thors investigated the response of microphase structure to deforma- 
tion in three types of polyurethanes. These three distinct classes of 
polymers are amine-cured, triol-cured, and diol-cured polyureth- 
anes. Experimentally, SAXS patterns were obtained in the un- 
stretched state at 50, 100, and 200% elongation and in the recov- 
ered state five minutes after removal of the applied stress. The re- 
sidual deformations in the recovered states were found to be 10, 10, 
and 41% for amine-, triol-, and diol-cured polymers, respectively. 
The iso-intensity contour SAXS patterns for the three types of po- 
lyurethanes deformed to 200% clearly demonstrate that there are 
three different modes of deformation of the polyurethane micros- 
tructure. A shear mode, a tensile mode, and a rotation of independ- 
ent particles are, respectively, proposed for amine-cured, diol- 
cured, and triol-cured polyurethanes. 


43621 ee ad Pp 182-184) Dynamic SAXS crys- 
tallization of polymers. J.H.; Schultz, J.M.; Lin, J.S. 
(Univ. of Pittsburgh, PA). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

With the availability of high-intensity x-ray sources and 
computerized data acquisition systems, considerable versatility is 
now at hand for the experimenter who wishes to study and analyze 
the more intricate and mechanistic aspects of crystallization. Al- 
though there are resolution and time restrictions associated with the 
microscopic and/or molecular details of the morphology and kinet- 
ics, the small-angle x-ray scattering (SAXS) technique allows one 
to follow the development of scattered intensity and measurement 
of crystallite dimension in real time as the crystallization proceeds 
through its primary and secondary stages. The ORNL 10-m SAXS 
camera with its two-dimensional position-sensitive detector and rel- 
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atively high speed data acquisition system enables one to record 
morphological changes, as SAXS curves, during the isothermal or 
nonisothermal crystallization from the polymer melt. Data of these 
kind relate directly to the microstructure or textures formed during 
crystallization. Ancillary facilities are needed to change and control 
the specimen temperature during fusion and crystallization. Sample 
degradation must be minimized during runs of long duration. 


( ; ; 
Labs., Albuquerque, NM (USA), Ful 1986. Contract AC04- 
76DPO00789. 23p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number D. 6013636. 

Ultra-low density (< 0.01 g/cc) microcellular foams were 
required for the NARYA pulsed-power-driven x-ray laser develop- 


thermally induced phase separation technique from solutions 
water soluble polymers. The process involved rapidly freezing the 
solution to induce the phase separation, and then freeze drying to 
remove the water without destroying the foam’s structure. More 
than sixty water soluble polymers were evaluated by attempting to 
make their solutions into foams. The foams were evaluated for 
shrinkage, density, and microstructure to determine their suitability 
for molding and meeting the required density and cell size require- 
ments of 5.0 mg/cc and less than twenty pmeters. Several promis- 
ing water soluble polymers were identified including the polyacty- 
lic acids, guar gums, polyactylamide, and polyethylene oxide. Be- 
cause of thier purity, structure, and low shrinkage, the polyacrylic 
acids were chosen to develop molding processes. The initial re- 
quirements were for 2.0 cm. long molded rods with diameters of 
1.0, 2.0. and 3.0 mm. These rods were made by freezing the solu- 
tion in thin walled silicon rubber molds, extracting the frozen pre- 
form from the mold, and then freeze drying. Requirements for half 
rods and half annuli necessitated using aluminum molds. Again we 
successfully molded these shapes. Our best efforts to date involve 
molding annuli with 3.0 mm outside diameters and 2.0 mm inside 
diameters. 


Temperature-dependent cubic-lattice-model simula- 


ville, Tennessee 37996-1600). Physical Review [Section] B: 
Condensed Matter; 34: No. 3, 1984-1986(1 Aug 1986). 

Motion of a single nonintersecting chain with nearest-neigh- 
bor attractive interactions is simulated on a three-dimensional cubic 
lattice using a Monte Carlo method. The free-draining exponent of 
the terminal relation time is tauroughly-equalN-italic/sup 2.17/ in 
the strong excluded-volume region and tends to tauroughly-equalN- 
italic? at the © point. The translational diffusion constant scales as 
D-italicroughly-equalN-italic/sup -1/ at all temperatures. Results 
are in agreement with theoretical dynamical exponents in the free- 
draining limit. 


43624 Low density microcellular foams. Aubert, J.H.; 
Clough, R.L.; Curro, J.G.; Quintana, C.A.; Russick, E.M.; 
Shaw, M.T. (to Dept. of Energy). US Patent Application 6- 
785,436. 2 Oct 1985. 35p. Contract AC04-76DP00789. 
DE86013759 NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE86013759. 

Low density, microporous polymer foams are provided by a 
process which comprises forming a solution of polymer and a suita- 
ble solvent followed by rapid cooling of the solution to form a 
phase-separated system and freeze the phase-separated system. The 
phase-separated system comprises a polymer phase and a solvent 
phase, each of which is substantially continuous within the other. 
The morphology of the polymer phase prior to and subsequent to 
freezing determine the morphology of the resultant foam. Both iso- 
tropic and anisotropic foams can be produced. If isotropic foams 
are produced, the polymer and solvent are tailored such that the 
solution spontaneously phase-separates prior to the point at which 
any component freezes. The morphology of the resultant polymer 
phase determines the morphology of the reusltant foam and the 
morphology of the polymer phase is retained by cooling the system 
at a rate sufficient to freeze one or both components of the system 
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before a change in morphology can occur. Anisotropic foams are 
produced by forming a solution of polymer and solvent that will 
not phase separate prior to freezing of one or both components of 
the solution. In such a process, the solvent typically freezes before 
phase separation occurs. The morphology of the resultant frozen 
two-phase system determines the morphology of the resultant foam. 
The process involves subjecting the solution to essentially one-di- 
mensional cooling. Foams having a density of less than 0.1 g/cc 
and a uniform cell size of less than 10 ym and a volume such that 
the foams have a length greater than 1 cm are provided. 


Soluble see —. derivatives, their 
ccd and their use as precursors to novel polyacety- 
eee Zeigler, J.M. (to t. of Energy). US 

cation 6-760,433. 30 Jul 1985. 20p. Contract 

ACOA T6l 89. DE86013702 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013702. 

Polymerization of acetylenic monomers is achieved by using 

a catalyst which is the reaction product of a tungsten compound 

and a reducing agent effective to reduce W(VI) to W(III and/or 

IV), ¢.g., WCle x (organo-Li, organo-Mg or polysilanes). The re- 

sultant silylated polymers are of heretofore unachievable, high mo- 

lecular weight and can be used as precursors to a wide variety of 

new acetylenic polymers by application of substitution reactions. 
They can be used as electrodes in batteries. 


43626 Thermal casting process for o preparation of 
membranes. Caneba, G.T.M.; Soo (to Dept. of 
Energy). US Patent ‘Application 6-75 sis, to Jul 1985. 20p. 
Contract AC03-76SF00098. DE86013689 NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86013689. 

Disclosed is a method for providing anisotropic polymer 
membrane from a binary polymer/solvent solution using a thermal 
inversion process. A homogeneous binary solution is cast onto a 
support and cooled in such a way as to provide a differential in 
cooling rate across the thickness of the resulting membrane sheet. 
Isotropic or anisotropic structures of selected porosities can be pro- 
duced, depending on the initial concentration of polymer in the se- 
lected solvent and on the extent of the differential in cooling rate. 
This differential results in a corresponding gradation in pore size. 
The method may be modified to provide a working skin by apply- 
ing a rapid, high-temperature pulse to redissolve a predetermined 
thickness of the membrane at one of its faces and then freezing the 
entire structure. 
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REFER ALSO TO oe 3824, = 3919, 3920, 3955, 3956, 4029, 
4032, 4042, 4044, 4045, 4 > oe 4679, 4694, 4722, 4755, 4756, 4767, 4851, 
5061, 5063, 5066, 5070, S072, 50 3, 5083, 5088 5092, 5238, 5300, 5301, 5402, 
5417, 5839, 6618, 6618, 6719, 618 


43627 (AD-A—167070/2/XAB) Photoluminescence study 
of silicon- and oxygen-implanted gallium arsenides. Master's 
thesis. (Air Force Inst. of Tech., Wright-Patterson AFB, 
OH (USA). School of Engineering). Dec 1985. 90p. NTIS, 
PC A0S/MF AO1. 

The low-temperature photoluminescence properties of Si-, 
O- or (Si + O) - implanted GaAs were analyzed. Liquid Encapsu- 
lated Czochralski (LEC) grown GaAS was implanted with 100-keV 
silicon ions at a dose of 6 x 10'*/sq cm and/or 65 keV oxygen ions 
at a dose of 1.5 x 10" or 3 x 10%? /sq cm. The oxygen ion energy 
was chosen so that its projected range coincided with that of the 
silicon ion. The Si-implanted layers were annealed at 850 C for 15 
minutes. The O- and (Si+O)-implanted samples were annealed at 
400 C for two hours or 900 C for 15 minutes. Electrical measure- 
ments indicated tha GaAs:Si+O layers annealed at 400 C had resis- 
tivities four orders of magnitude larger than the Si-implanted 
layers. In contrast, the resistivity of the GaAs:Si+O layers had in- 
creased by only a factor of one and a half when annealed at 900 C. 
By comparing spectral features of the differently prepared samples 
as a function of sample temperature as well as depth within the 
sample it was found that there was some correlation between the 
electrical and optical properties of these layers. The free-to-bound 
transition (e,SiAs) in the GaAs:Si layers was quenched in the 400 C 
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annealed GaAs:Si+O layers, which in turn exhibited relatively 
high resistivity. However, this particular transition was found in the 
relatively low-resistivity GaAs:Si+O layers annealed at 900 C. 


43628 (AD-A—167280/7/XAB) Physical processes asso- 
ciated with radiation-induced interface states. Technical 
report. Winokur, P.S.; McLean, F.; Boesch, H. Dia- 
mond Labs., Adelphi, MD (USA) a 1986. 27p. L- 
TR—2081). NTIS, PC A03/MF Ai 

The buildup of interface at in Al-SiO2-Si metal oxide 
semiconductor capacitors following exposure to pulsed electron- 
beam irradiation has been previously shown to be a two-stage proc- 
ess. In this work, the buildup was further examined by varying the 
polarity and magnitude of the field across the oxide during the two 
stages of the buildup. Specifically, both early (.000001 to 1 s) and 
late (1 to 10000 s) time regimes are explored. An empirical model 
of radiation-induced interface states at the SiO2/Si interface is pre- 
sented. The formulation, which explicitly addresses the time-de- 
pendent two-stage nature of the buildup process, gives the mathe- 
matical dependencies of the experimentally observed buildup on 
time, field, temperature, and dose. Along with the results of the 
field-switching experiments, the implications of the empirical model 
for the microscopic mechanisms involved in the buildup are dis- 
cussed. In particular, the first stage is attributed to positive-ion re- 
lease in the bulk of the oxide via interactions with radiation-gener- 
ated holes. The second stage is then associated with the transport 
of the liberated ions to the SiO./Si interface (for positive gate bias) 
where a subsequent interaction results in the appearance of electri- 
cally observable interface states. The imental results and 
model are compared to and interpreted in light of recent related 
work in the literature. 


43629 (CBPF-NF—080/85) On some paramagnetic spe- 
cies induced in natural calcites by 8 and y-rays irradiations. 
Rossi, A.; Poupeau, G.; Danon, J. (Centro Brasileiro de Pes- 
er Fisicas, Rio de "Janeiro; Universidade Federal Rural 

lo Rio de Janeiro (Brazil). Dept. de Quimica; Centre Na- 
tional de la Recherche Scientifique, 91 - Gif-sur-Yvette 
(France)). 1985. 12p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86702914. 

The ESR absorption lines of calcite speleothems are studied 
both as monocrystals and powders, after energetic B-rays or ‘y-rays 
irradiation. Both kinds of irradiation produce the same lines. Angu- 
lar variation studies of monocrystals revealed four induced para- 
magnetic species stable at room temperature. Three of these were 
attributed to COs; sup(---) group, CO. sup(-) groups with axial and 
orthorhombic symetry and a fourth one could be due to the CO; 
sup(-) group. Powder spectra show that these lines are activated by 
irradiation in all speleothems we studied and can be present either 
in natural ESR spectra. Their relationships to the lines usually con- 
sidered for ESR dating are discussed. 


43630 (CEA-CONF—7971) Double umbrella structure in 
ee ee ee Guillot, M.; Marchand, 

A.; Tcheou, F.; Roudault, E. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France)). Apr 1984. 13p. (CONF- 
8404132—4). NTIS (US Sales Only), Al ‘A01. File 


Number DE86750760. 
conference (INTERMAG); 


From 22. international magnetics 
—— Germany (10 Apr 1984). 

umbrella magnetic structure of the terbium iron garnet 
(TbIG) has been studied using neutron diffraction experiments pe- 
formed in the 4.2 to 650 K temperature range which covers both 
the Neel temperature (Tsub(N) = 550 +- 10 K) and the compensa- 
tion temperature (Tsub(comp) = 244 +- 2 K). When T > 
Tsub(N), the observed peak intensities originate from nuclear con- 
tribution only. When Tsub(comp) < T < Tsub(N), the results have 


ee a ee Se ee 
ishes near Tsub(comp). The magnetic modes associated to the 
rhombohedral symmetry space group R(-3)c have been calculated; 
the two inequivalent magnetic sites C, and C’: of the Tb* ion have 
been described. The parameters of the “double” umbrella structure 
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are given at 4.2 K. They lead to a perfect agreement with the spon- 
taneous TbIG magnetization measurements for the three main crys- 
tallographic directions: (100), (110) and {111). 


43631 (CEA-CONF—7972) Structural and magnetic 
properties of RE2Fe..B hydrides (RE=Rare Earth Metal). 
Fruchart, D.; Wolfers, P.; Fruchart, R.; L’heritier, P.; Vul- 
liet, P.; Yaouanc, A. (CEA Centre d’Etudes Nucleaires de 
Grenoble, 38 (France)). Oct 1984. 7p. (CONF-8410414—1). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86750781. 

From Meeting on permanent magnets; Brussels, Belgium (25 
Oct 1984). 

We report some preliminary results obtained on the hydrides 
RE,Fe,.BHsub(x) (RE = rare earth metal). These compounds 
absorb up to 5.2 hydrogen atoms per unit formula. The magnetic 
critical temperature increases with the hydrogen content. This in- 
crease is particularly strong for the case of Re = Ce, indicating a 
change of the electronic state of the ion. Neutron diffraction studies 
allow us to determine the intersticial sites filled by deuterium (i.e. 
hydrogen). We have also determined the magnetic structure of 
Y2Fe4.BDsub(x) (x = 0, x = 3.55). The different Fe sites carry a 
magnetic moment comparable to that of metal Fe within a range of 
20%. ™*Dy Moessbauer measurements on Dy2Fe:.BHsub(4.01) 
may indicate that at 4.2 K the transferred magnetic field from Fe 
has a width of distribution (< 10%). Toward 80 K the spectra show 
some relaxation phenomena. 


43632 (CEA-CONF—7991) Properties hydrided 
RE.Feu.B Dalmas de Reotier, P.; A D.; 
Wolfers, P.; Fruchart, R.; L’Heritier, P; Vulliet, P.; 
Yaouanc, A. (CEA Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France)). Jun 1985. 4p. (CONF-8506259—2). NTIS 
(US Sales Only), PC Al AOl. File Number 
DE86750780. 

From Europhysics conference on materials for ap- 
plications —— Grenoble, France (3 Jun oe 

of the hydridation of the 


with RE = Y, Ce, Dy. 


43633 (CEA-CONF—8007) 
nearfield materials in various rigs simulating a geo- 
logical repository. Nogues, J.L.; Vernaz, E.; Jacquet-Francil- 
lon, N.; Pasquini, S. (CEA Etablissement de la Vallee = 
Bagnols-sur-Ceze (France)). Jun 1984. 
(CONF-8506114—5). NTIS ag Sales Only), PC A 
AO1. File Number 1E86750753 
From International seminar on radioactive waste products 
cenity Re St ee ee ee 10 Jun 198 
Lea shoe wake tel Gp to dandy wadiees Gained ananaion. 
Leach tests at 90°C and 10 MPa for 16 months indicated that glass 
alteration was highly dependent on the environmental material. An 


tribute to an understanding of the behavior of these materials in 
long term disposal, and to detection of the corrosion products 
which might react with the glass. The overall results provide valua- 
ble data on glass alterability under integrally simulated conditions 
taking into account the major findings obtained in pure water. This 
work makes it possible to assess the more or less beneficial effects 
of various environmental media encountered in a granitic reposi- 
tory. 


Methodology for evaluating 
the aqueous leach resistance of a glass used in a characteriza- 
tion study. Terki, A.; Pacaud, F.; Jacquet-Francillon, N.; 
oo J.P. (CEA Babiieosent de ie do Rhoas, 

Bagnols-sur-Ceze un 
8506114—4). NTIS (US Sales Only), PC A03 A01. File 
Number DE86750752. 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 





36 MATERIALS 
3606 Other Materials 


Water is one of the most important causes of confined radio- 
nuclide deterioration and dispersion. The leaching process, by 
which these elements pass into the water, covers in reality a variety 
of reactions occurring at the glass surface and due to very different 
mechanisms. In the course of a characterization study, comparative 
accelerated alterability measurements were conducted on active and 
inactive laboratory glasses under static and dynamic leaching condi- 
tions using a stainless steel “Soxhlet” device. The effects of three 
basic parameters (leaching mode, pressure and temperature) were 
investigated. During the tests, the element and mass losses were 
noted together with the pH variation, and the surface layer was 
analyzed. The test results show that glass corrosion is not congru- 
ent, that each element reacts in a specific way, and that certain ele- 
ments (e.g. the rare earths, the actinides, zinc, iron and zirconium) 
tend to remain in the interface layer. 


43635 (CEA-CONF—8009) Quality control pot 
for glass produced by the French continuous vitrification 
process. cacti. J.P.; Ladirat, C.; Jouan, A. (CEA 
Etablissement de la Vallee du Rhone, 30 - ols-sur-Ceze 
rance)). a a 1lp. (CONF-850611 . NTIS (US 
les — > 02/MF AOl. File Number DE86750754. 
From aad seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 198 
French continuous Taihice sotto ‘al will soon be 
tesacittl om, tax lana aetna he Cinta tomlin 
Matieres Nucleaires (COGEMA) in the vitrification facilities at La 
Hague, and by British Nuclear Fuels Ltd (BNFL) at the Windscale 
vitrification plant. The properties.defining the. quality of the refer- 
ence glass selected for high level waste vitrification may be ensured 
by controlling the process parameters affecting raw material quality 
(i.e. glass composition), the vitrification process itself (glass homo- 
geneity) and the container cooling process after casting (glass frac- 
turation). The process control provisions implemented ensure that 
long-lasting deviations are impossible. The facility reverts to stand- 
by status without any further glass production until the process re- 
sumes after the fault condition has been eliminated. Consequently, 
process parameter deviations can only result in secondary effects on 
he oie glass composition. Nevertheless, a comprehensive program has 
been undertaken to define acceptable glass formula variation ranges 
as part of a quality control study with lab measurements of the ef- 
fects of chemical composition changes on the confinement proper- 
ties of the material. 


43636 (CONF-8606101—3) Synthesis of dilute magnetic 
semiconductors by ion implantation. Braunstein, G.H.; Dres- 
selhaus, G.; Withrow, S.P. (Massachusetts Inst. of Tech., 
Cambridge (USA); Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013263. 

From 5. international conference on ion beam modification 


of ; Catania, Italy (9 Jun 19: 
ve ee layers rt CdMnTe by implantation of 
Mn war ‘CaTe. Samples of CdTe have been implanted with Mn 


ions of 60 keV energy to fluences in the range 1 x 10** cm™* to 2 x 
10** cm~? resulting in local concentrations of up to 10% at the max- 
imum of the Mn distribution. Rutherford 

analysis has been used to study the radiation 
tion and after 


-channeling 
after implanta- 
t rapid thermal annealing (RTA). These ex- 
periments reveal that RTA for 15 sec at a temperature T = 700°C 
results in the complete recovery of the lattice order, without affect- 
ing the stoichiometry of CdTe. Photoluminescence (PL) measure- 
ments of a sample showing complete annealing reveal an increase in 


the band gap to the synthesis of very dilute (x = 
0.004) Cd/sub 1-x/Mn/sub x/Te. A shift of the excitonic PL peak 
to lower energies is observed when a magnetic field H = IT is ap- 
plied. These measurements provide clear evidence for the synthesis 
of a DMS by ion implantation of Mn into CdTe. 


i (CSIR-SMAT—21, pp 47-64) Research activities. 
Electronic materials. 1985. (In and Afrikaans). NTIS 
oa Sales Only), PC A08/MF A0Ol. File Number 


86702765. 
In Annual rt 1985. 1 July 1984-30 June 1985. 

The aim of the Electronic Materials Division is to establish a 
local ability in the growth, processing and characterization of semi- 


conductor materials and to develope custom-made semiconductor 
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materials to satisfy specific technological application needs. The 
semiconductor materials project involved the growth, characteriza- 
tion and processing of semiconductor materials. The objectives for 
1984 to 1985 included: semiconductor crystal growth, semiconduc- 
tor characterization, theoretical support, semiconductor device fab- 
rication, surface analysis and trace analysis. 


43638 (ECN—169) Phase transitions in the mixed quad- 
ratic-layer antiferromagnets with competing anisotropies 
K2Cosub(x)Fesub(1-x)F,. Viak, W.A.H.M. (Netherlands 
Energy Research Foundation, Petten; Rijksuniversiteit 
Utrecht (Netherlands)). Sep 1985. 11 NTIS (US Sales 
Only), PC A06/MF AOI. File Number 86702917. 

The magnetic phases of the randomly mixed two-dimension- 
al antiferromagnet K2Cosub(x)Fesub(1-x)F, have been explored, uti- 
lizing neutron diffraction, Moessbauer absorption spectroscopy, and 
nuclear magnetic resonance techniques. Ordered phasce similar to 
those found in KeFeF, and KeCoF, have been detected for low and 
high x, respectively. By virtue of the competition between the or- 
thogonal anisotropies of the Fe** and Co* ions a third ordered so- 
called oblique phase is found for 0.20 < x < 0.32, in which all mo- 
ments are oriented in between the preferential axes of Fe** and 
Co*. Studies have been undertaken of the critical behavior, the 
sublattice magnetization and the magnetization of individual ions, 
and the magnetic excitations, for compositions x and temperatures 
T covering all relevant parts of the phase diagram. In addition, the 
magnetic structure of a system which enters the oblique phase is 
investigated in an external magnetic field. Strong nonequilibrium 
behavior, related to random-field effects, has been observed. 31 
figs., 122 refs., 3 tables. 


43639 (iC—85/79) Exciton distribution function and sec- 
ondary radiation in polar semiconductors. Trallero Giner, C.; 
Sotolongo Costa, O. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1985. . NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86702669. 

An explicit non-equilibrium distribution function for excitons 
in the ground state n=1 in the case when the fundamental interac- 
tion is with acoustical phonons is calculated for polar semiconduc- 
tors. Using it, a general expression for the secondary radiation 
cross-section (valid for Raman, hot and thermalized luminescence 
processes), is obtained. The results are applied to explain the tem- 
perature dependence of the 1LO and 2LO luminescence lines half- 
width in CdS single crystals. The relative contributions of 3LO 
Raman and luminescence intensities and the variation of the second- 
ary emission spectrum as function of exciton life-time are studied. 
Comparison with experimental results yields quantitative agree- 
ment. 12 refs, 3 figs, 1 tab. 


43640 (IC—85/80) Exact wave functions and energy 
er a a electric field. Tral- 
lero Giner, C.; Lopez , J. (international Centre for 
Theoretical Physics, Trieste (Italy). Jul 1985. 18p. NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE86702670. 

The exact wave functions and eigenvalues in an isolated infi- 
nite quantum well structure with an applied electric field F perpen- 
dicular to the interfaces are reported. The obtained results for the 
ground-state energy are compared with those reported using per- 
turbation theory and variational calculations. The finite band dis- 
continuities are considered in the infinite quantum well model fit- 
ting the ground state energy to the finite QW case without applied 
field. A good agreement between theoretical results and experimen- 
tal data relative to the Stark shift for the heavy-hole excitons and 
for different GaAs-Gasub(1-x) Alsub(x)As structures is obtained. 
We predict for the energy shift, as a function of the applied field, a 
functional dependence Fsup(p), being p a certain parameter which 
depends on the specific structure considered. 17 refs, 4 figs. 


~~ dC—85/91) boy 


in liquid Si and 
a Se. 


transport 

M. (International Centre for Theo- 

ysics, goo ‘(taly)). Jul 1985. 14p. NTIS (US 

re aay Only), PC A02/MF AO0Ol1. File Number DE86702672. 
We report on the electrical resistivity and thermoelectric 

power of liquid Si and Ge. The basic ingredients of the calculations 
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are obtained by using a variational procedure based on a third- 
order perturbation theory. In the calculations we employ an on- 
Fermi-sphere model potential suitable for these systems. The refer- 
ence structure factors used in the final calculations are obtained by 
introducing softness in the hard-sphere description of the structure 
factors through a scaling procedure. The calculated resistivities and 
thermoelectric power are comparable to the experimental as well as 
to the available theoretical results. 23 refs, 2 figs, 2 tabs. 


(IC—85/108) Bond charge approximation for va- 
lence electron density in elemental semiconductors. Bashenov, 
V.K.; Gorbachov, V.E.; Marvakov, D.I. ternational 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1985. 
2lp. NTIS (US Sales Only), PC A02 AOl. File 
Number DE86702643. 

The spatial valence electron distribution in silicon and dia- 
mond is calculated in adiabatic bond charge approximation at zero 
temperature when bond charges have the Gaussian shape and their 
tensor character is taken into account. An agreement between 
theory and experiment has been achieved. For this purpose Xia's 
ionic pseudopotentials and Schulze-Unger’s dielectric function are 
used. By two additional parameters Asub(B) and Zsub(B)sup(’) we 
describe the spatial extent of the bond charge and local-field cor- 
rections, respectively. The parameter Zsub(B)sup(’) accounts for 
the ratio between the Coulomb and exchange correlation interac- 
tions of the valence electrons and its silicon and diamond values 
have different signs. 30 refs, 4 figs, 3 tabs. 


43643 (iC—85/119) Possibility of using de conductivity 
for inv transition in amorphous semiconduc- 
tors. El-Mously, M.K.; Mina, N.K. (International Centre for 
Theoretical Physics, Trieste (Italy); Ain Shams Univ., Cairo 
(Egypt). Faculty of Science). Jul 1985. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702646. 

Different formulas have been applied to deduce the effective 
or the generalized electrical conductivity of double phase systems. 
These formulas have been revised and fitted to the experimental 
data of the binary systems amorphous-crystal (a-c) and liquid-crys- 
tal (l-c) for pure elementary selenium and selenium doped by other 
elements. Both connected medium and statistical mixture theories 
can be applied depending on the nature of the system under investi- 
gation. 12 refs, 7 figs. 


43644 (iC—85/134) Fluid phases of hydrogen-bound 
states and thermodynamical properties. Ebeling, W.; Kraeft, 
W.D.; Kremp, D. (International Centre for Theoretical 
Physics, Trieste vn Ernst-Moritz-Arndt-Universitaet, 
Greifswald (German Democratic Republic). Sektion 
Physik/Elektronik). i. 1985. 16p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86702650. 

The fluid phases of hydrogen and especially the existence of 
two critical points, the density dependence of the two - particle 
states and the effective interactions are discussed. An effective 
Schroedinger equation and a Saha equation are given. 14 refs, 7 
figs. 


43645 (IC—85/147) Electrical conduction in a double- 
phase system. Kotkata, M.F.; Kandil, K.M.; Wafik, AH. 
ternational Centre for Theoretical Physics, Trieste 
taly); Ain Shams Univ., Cairo (Egypt). Faculty of Sci- 
daoahahan 1985. 26p. NTIS (US Sales Only), PC A03/MF 
AOl. File umber DE86702654. 

Depending on the fractional volumes of the amorphous (a) 
and the crystalline (c) phases, a series of compressed powder sam- 
ples of a double-phase selenium mixture were prepared and the dc 
ee eee eee 
pg Faience. ~pte yatiean 
sample of 90% a and 10% c) to 0.67 eV (for 10% a and 90% > 
For the same range of the fractional volumes, the conductivity of 
the mixture osub(m) at room increases from approx. 
10-* ohm~? cm™! to 10-7 ohm™! cm™}, and the pre-exponent factor 
C of the Arrhenius conductivity increases from approx. 
10-* ohm~! cm™! to approx. 3 ohm=? cm™*. An equation 
has been found to fit the measured conductivity data in the whole 
range of the double-phase system. Moreover, this formula has been 
tested for massive selenium samples of different known degrees of 
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crystallinity, defined from X-ray measurements, and very satisfac- 
tory results are found. 16 refs, 8 figs. 


43646 oe eet ea 
formula for amorphous-crystalline selenium mixture. Fang, 
P.EL; Kotkata, M.F.; Kandil, K.M. (International Centre for 
Theoretical Physics, Trieste (Italy); Boston Coll., Chestnut 

(USA). Dept. of Physics; ; Ain Shams Univ., Cairo 
Cove. Faculty of Science). Aug 1985. 6p. NTIS Ss 

Oaly), PC A02/MF AOl1. File Number DE86 

The structure of an electrical conductivity formula for a 
mixed system of amorphous and crystalline selenium is analyzed by 
the derivation of a distribution function of the concentration ratios 
of the mixture. 5 refs. 


Con een ie ein oe 
with an electric field. Jayakumar, K.; Balasubramanian, S.; 
Tomak, M. (International Centre for Theoretical Physics, 
Trieste (Italy); Madurai Kamaraj Univ. (India)). Aug 1985. 
14p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702657. 

Variational calculations of the binding energy of a hydro- 
genic donor in a quantum well formed by GaAs and Gasub(1- 
x)Alsub(x)As with a constant electric field are performed for dif- 
ferent electric fields and well widths. A critical electric field is de- 
fined and its variation with well width is presented. 6 refs, 7 figs. 


43648 (iC—85/156) Study of non-isothermal phase trans- 
formation in As,Ses-As:Te; glasses. El-Den, M.B.; tan 
Mously, M.K. (International Centre for Theoretical Ph 
Trieste (Italy); Ain Shams Univ., Cairo (Egypt). Faculty of 
Science). Aug 1985. l1p. NTIS (Us Sales Only), PC A02/ 
MF AO1. File Number DE86702658. 

The kinetic parameters for the crystallization processes of 
the system AsSesub(1.5-x)Tesub(x), with 0< =x< =1.15 have been 
determined based upon the analysis of DTA plots. The composi- 
tional dependence of the crystallization activation energy, 
Esub(cryst), shows a minimum at equal ratio of selenium and tellu- 
rium, Esub(cryst)=36 Kcal/mole for AsSesub(0.75)Tesub(0.75). 
The value of Esub(cryst) depends on the ratio of selenium or tellu- 
rium. 15 refs, 4 figs, 2 tabs. 


43649 eS Cae of semi-empirical 
ee ae % Ii. Khwaja, F.A.; 
Naqvi, S.H. tre for Theoretical Physics, 
Trieste (Italy). Ane 1985, 1985. on NTIS ow Sales Only), PC 
A02/MF AO1. File Number DE86702 

A ceeacaee tee aa imenaccianen teantaite 
potentials is carried out through the calculation of the cohesive 
energy, relative stability and pressure induced solid-solid phase 
transformations in alkali halides. The theoretical values of these 
properties of the alkali halides are obtained using a new set of van 
der Waals coefficients and zero-point energy in the expression for 
interionic potential. From the comparison of the present calcula- 
tions with some previous sophisticated ab-initio quantum-mechani- 
cal calculations and other semi-empirical approaches, it is conclud- 
ed that the present calculations in the simplest central pairwise 
interaction description with the new values of the van der Waals 
coefficients and zero-point energy are in better agreement with the 
experimental data than the previous calculations. It is also conclud- 
ed that in some cases the better choice of the interionic potential 


much superior to the ab-initio quantum mechanical approaches. 35 
refs, 3 tabs. 


43650 (iC—85/170) Proteins in the experiment. Yang, 
Y.S. ye sg = gg a Ray wg scien, Tule 
Ginly. A 1985. 6p. NTIS (US Sales Only), Pc A02/MF 
A01. File Number DE86702675. 

The backbone of ferredoxin and hemoproteins are described 
by SAWs in two and three dimensions. But the spin-lattice relax- 
ation process of Fsub(e)** ions cannot be described by pure fractal 
model. The dimensions observed in experiment is defined 
through dsub(s)=dsub(f)/a, a is given by the scaling form of the 
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low frequency mode w(bL)=bsup(a)w(L) of the whole system con- 
sisting of proteins and the solvent upon a change of the length 
scale. 14 refs, 1 fig. 


(IC—85/172) Band inversion in GaAs-Alsub(x) 
Gasub(1-x)As superlattices induced b: y & magnetic field. Dios 
Leyva, M. de; Sabin del Valle, J.; Lopez Gondsr, J. Unter 
national Centre for Theoretical Physics, Trieste (italy). 
Aug 1985. 9p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86702664. 

Using the transfer-matrix method the symmetry properties of 
the envelope functions in GaAs-Alsub(x) Gasub(1-x)As superlattices 
in the presence of a magnetic field, applied along the superlattice 
axis, are studied. It is shown that, in general, with increasing magni- 
tude of the magnetic field the band inversion phenomenon occurs. 4 
refs. 


43652 (IC—85/177) Low temperature hopping conduction 
in amorphous Gesub(x)Sesub(1-x). Mehra, R.M.; Kumar, H.; 
Agarwal, S.C.; Sikka, P.; Mathur, P.C. (international Centre 
for Theoretical Physics, Trieste (Italy); Delhi Univ. (India). 

t. of Physics and Astrophysics). Aug 1985. 4p. NTIS 

Sales Only), PC A02/MF AOl. File Number 
DE86702665. 

Bulk amorphous samples of Gesub(x)Sesub(1-x) (0.5 <= x 
<= 0.7) were prepared by quenching. Dc conductivity measure- 
ments were carried out in the temperature range 77-300 K. In the 
low temperature region, the conduction occurs due to variable 
range hopping in the localized states near the Fermi level. The re- 
sults are explained by Mott, Pollak and Butcher's models. Butcher's 
model which is based on the equivalent of conduction network is 
compatible with the results. 8 refs, 2 figs, 1 tab. 


43653 (IC—85/178) Effect of surface distortions on the 
pressure. Riveros, O.J.; Claro, F.H. 
for Theoretical Physics, Trieste (I 


Centre 
y)). Aug 1985. 6p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86702666. 

We show that the pressure in a solid can be expressed as a 
sum of two contributions: a bulk pressure Psub(int) and a surface 
term Psub(sur). The first is a translationally invariant virial of the 
forces acting on each atom and the second arises from deformations 
at the surface. This splitting allows a direct comparison of a term 
that may be computed accurately, Psub(int), with a term that de- 
pends strongly on surface detail and is therefore a test on models of 
the surface. 3 refs. 


43654 (IC—85/182) Photoelectric effect in surface-bar- 
rier structures. Kononenko, V.K.; Tupenevich, P.A. ag 
national Centre for Theoretical Physics, Trieste (Italy); AN 
Belorusskoj SSR, Minsk. Inst. Fiziki). Aug 1985. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702667. 

Deviations from the Fowler law were observed when inves- 
tigating photoelectric emission in p-type ZnTe surface-barrier struc- 
tures. The revealed peculiarities of the structure photosensitivity 
spectrum are explained by the electron transitions involving surface 
states at the metal-semiconductor interface. 23 refs, 4 figs. 


43655 (IC—85/196) Polarizability of a with impu- 
rities. poe ternational Centre for Theoretical 
Physics, Trieste (Italy)). Sep 1985. 17p. NTIS (US Sales 
a PC A02/MF ‘A 1. File Number DE86702900. 

The expression for the complex frequency- and wavevector- 
dependent longitudinal electronic polarizability due to the presence 
of a weak static disorder (e.g. impurities) in a crystal with an arbi- 
trary band structure is derived. The quantum kinetic equation in the 
self-consistent-field approximation is solved, expanding the one-par- 


termined by the induced electronic charge density quadratic in the 
imperfection field and linear in the perturbing field, averaged over 
the statistical distribution of imperfections. The obtained expression, 
which accounts properly for the collective effects in the electronic 
plasma, takes also into account the polar coupling of the plasma 
with longitudinal optical phonons. The conductivity in the optical 
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limit (q-vector—) is calculated, and the correspondence with one- 
band effective-mass approximation is established. 10 refs. 


43656 (iC—85/200) Self diffusion of — ion in 
sodium chloride. Haridasan, T.M.; Lawrence, N. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Sep 
1985. 13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702918. 

The problem of cation self diffusion in NaCl for a single va- 
cancy mechanism is attempted using a reaction coordinate approach 
employing the phonons in the system. The vacancy is given an 
active role by estimating the displacements of its nearest neighbour 
Cl- ions in the environment of the vacancy through the lattice 
Green's functions and the t matrix formalism. The jump frequency, 
the isotope effect and diffusion coefficients estimated by this ap- 
proach agree well with the experimentally deduced values. These 
results support the experimental conclusion of about 30% of vacan- 
cy pairs in the cation diffusion in NaCl. 9 refs, 2 figs, 3 tabs. 


impurity states in a quan- 
tum well. Balasubramanian, S.; Tomak, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1985. 
10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702902. 

The position of a resonant state relative to a localized donor 
state and the width of the resonant state are calculated for a hydro- 
genic donor in a GaAs-Gasub(1-x)Alsub(x)As quantum well as a 
function of the width of the well. The results are compared with 
experiments and earlier theoretical estimates. 6 refs, 1 fig, 2 tabs. 


43658 (iC—85/203) Effect of non-parabolicity 
binding energy of a hydrogenic donor in quantum well with a 
magnetic field. Jayakumar, K.; Balasubramanian, S.; Tomak, 
M. (International Centre for Theoretical Physics, Trieste 
(Italy); Madurai Kamaraj Univ. (India)). Aug 1985. 7p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702919. 

A hydrogenic donor in a quantum well in the presence of a 
magnetic field perpendicular to the barrier is considered in the ef- 
fective mass approximation. The non-parabolicity of the subband is 
included in the Hamiltonian by an energy-dependent effective mass. 
The donor binding energy is calculated variationally for different 
well widths and the effect of non-parabolicity is discussed in the 
light of recent experimental results. 6 refs, 1 fig, 1 tab. 


43659 (iC—85/216) Optical properties of a and 8B Snl. 
Kuku, T.A. (International Centre for Theoretical a 
Trieste (Italy)). Oct 1985. 25p. NTIS (US Sales Only), PC 
A02/MF A01. File Number 86702905 

Optical measurements have been taken in the spectral range 
360 to 2,500 nm for thin films of red (a) and yellow (8) polymor- 
phic forms Snl. Excitonic transitions in both polymorphs are due 
to allowed indirect and nearby direct ones, with indirect excitation 
energies of 2.163, 2.275 eV and direct transition energies of 2.365 
and 2.451 eV for the a and 8 polymorphs, respectively. The band 
gap energies and the calculated refractive index are related to the 
relative densities of the polymorphs. The optical transitions are in- 
terpreted to be due to the cations. 24 refs, 8 figs, 1 tab. 


43660 @C—85/243) - - for 


pind) 1985. 7p. NTIS Gs Sales Only), 
A01. File Number 


space group 
as follows: (1) CuAsSes: asub(o)=5.5125 +- 0.0036 
aoe U=167.47 Angstrom’ Z=2; Dsub(m)=5.56 +- 0.06 
gm cm™§ Dsub(x)=5.88 gm cm™*. (2) CusAsSe,: asub(o)=5.5303 
+- 0.0052 Angstrom; U= 169.11 Angstrom’ Z=1; Dsub(m)=5.51 
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+- 0.05 gm cm™% Dsub(x)=5.75 gm cm™* (3) CusAsSes: 
pr =5.7577 +- 0.0094 Angstrom; Vomnie Angstrom* 
Z=1; Dsub(m)=5.15 +- 0.09 gm cm~*% Dsub(x)=4.45 gm cm™*. 17 
refs, 2 tabs. 


43661 (IC—85/251) Theory of hopping conduction in a 
2D impurity band. Tomak, M.; Godwin, V.E. (International 
Centre for Theoretical Physics, Trieste (Italy)). Oct 1985. 
9p. NTIS (US Sales Only), PC A02/MF A01. File Number 
DE86702908. 

The subband structure, impurity levels and variable range 
hopping in GaAs-Gasub(1-x)Alsub(x)As and Si-Si, i the presence 
of a magnetic field are studied. 16 refs. 


43662 (IFUSP-P—520) Optical absorption spectroscopy 
of natural and irradiated pink tourmaline. Camargo, M.B.; 
Isotani, S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 
57p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86702677. 

The Brazilian natural pink tourmaline is studied through the 
polarized optical absorption measurements. The effect of increasing 
doses of y-rays from ©Co in the spectra were determined (maxi- 
mum of 20MGy). The following optical absorption bands were ob- 
served: 8,500 and 14,800 cm™' assigned to d-d transitions of Fe* in 
b- and c-sites, respectively; 19,500 and 25,500 cm™? assigned to °E 
— 5A; and 5B, — 5A, d-d transitions of Mn*, respectively. 


43663 _— af emg he e7 X-ray photoelectron and ba 
ray-induced Auger electron spectroscopic data, 3. Graphii 

st. SIC, SisNs aa Sion Sasaki, Teikichi; Baba, Yuji. ier 

Atomic Energy Research Inst., Tokyo). Jun 1985. gas 

NTIS (US Sales Only), PC A03/MF AOl. File Teeniar 

DE86702678. 

The intrinsic data of the X-ray photoelectron spectra(XPS) 
including valence-band region and X-ray-induced Auger electron 
spectra(XAES) are presented for graphite, Si, SiC, SisNe and SiO,. 
Soft ion-etching subsequently performed after heating at 350°C 
under high vacuum was employed for removing adsorbates on the 
sample surface. Chemically clean surfaces were easily obtained by 
etching with 8 keV Ar*-ion beam of ca. 4 »A/cm?, and chemical 
shifts of Si2p line were determined to be 0.9 eV for the carbide, 2.1 
eV for the nitride and 4.0 eV for the oxide. Using the data obtained 
in the present work, chemical states of the surfaces exposed to Ha* 
ions were studied. The observations suggest formations of C-H 
bonds on graphite and SiC surfaces, and Si-H bonds on Si, SisN, 
and SiO: surfaces, respectively. 


(JAERI-M—85-097) Research on y-ray irradiation 
ics of concrete. Muraoka, Sa. Hikes Na- 


Yokota, Norio; Washino, Masamitsu. Longe — a 
Research Inst. -» Lokyo; — Atomic En Researc’ 
Inst., Tokai, Ibaraki. Tokai Research Establ t). Jul 
1985. 17p. (In Japanese). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702773. 

In order to obtain the fundamental data of concretes, which 
are used in the construction of storage facilities of HLW, the ef- 
fects of y-ray irradiation on the characteristics were evaluated. This 
work followed the research carried out in 1981 -- ‘82 fiscal year. 
Evaluations of irradiation effects on the characteristics with total 
dose of -- 2 x 10?°R and the effects of environmental factors such 
as moisture and temperature under irradiation field -- 1 x 10°R/hr 
estimated in the storage facilities were emphasised. No effects of ir- 
radiation corresponding to total ‘y-dose estimated for the storage fa- 
cilities were identified at room temperature, and neither effects of 
irradiation on corrosion of steel in concrete moistured by ground 
water seepage. However, the compressive strength decreased by 
heating at 160°C. 


43665 (KVI—1984, pp 86-87) Formation and properties 
of isolated molecules in copper: SnFsub(x) and SnCisub(x) 
Waard, H. de; Andreasen, H.; Niesen, L. (Rij Sheenivensinex 
Gronin Netherlands. Natuur Lab.). 1985. Library 
KNAW, Kloveniersburgwal 29, 1011 Amsterdam. 

In. KVI annual report 1984. 

Isolated molecules can be formed in metals by the oxidation 
of dilute impurities. In this case, the oxygen penetrates into the 
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metal through the surface and reaches the impurities by diffusion. 
The authors have implanted such atoms into the bulk, using ener- 
getic ion beams, to avoid reactions with the bulk. The experiments 
show that even very reactive atoms like fluorine and chlorine can 
migrate over some distance inside the metal before they are bound 
to sinks. Impurity atoms, already present in the lattice, effectively 
act as such sinks and form molecules with the migrating halide 
atoms. The hyperfine interaction of these (radioactive) impurities 
allows us to study the properties of these molecules. In this way 
they have produced for the first time isolated molecules of general 
composition “SbF and ™°SbC1 in copper by subsequent implanta- 
tion of radioactive 49Sb and of °F or *Cl. Chemical changes of 

ities were followed by measuring Moessbauer spectra of 
119Sn, emitted in the decay of 1°Sb. 


43666 (LBL—20161) Atomic structure of the silicon/sili- 

con dioxide interface. Mazur, J.H. (Lawrence Berkeley Lab., 
CA (USA); California Univ., Berkeley (USA). Dept. of Ma- 
terials Science and Mineral ). Dec 1985. Con- 
tract AC03-76SF00098. 144p. Ss, A07/MF AO; 1; 
GPO Dep. File Number DE86013462. 

The atomic structure of the Si-SiO2 interfaces obtained by 
thermal oxidation of singular and vicinal surfaces of silicon in dry 
Os: at temperatures above 960°C has been studied in cross-section 
by high resolution electron microscopy (HREM). The interface be- 
tween the silicon substrate and amorphous SiO. was very abrupt 
and flat over the entire area observed. Oxidized singular (111) Si 
surfaces revealed steps one (111) interplanar distance (0.314 nm) 
high. Width of the terraces between positive and negative steps was 
dependent upon defocus. Dry oxidation of vicinal (111) 3° [1 anti 
10] Si surfaces resulted in an interface with atomically flat terraces 
about 6 nm wide with ledges 0.314 nm high, all with the same sign. 
For less inclined vicinal (111) 2° [1 anti 12] Si surfaces, ledges of 
both signs were observed. Observations of the Si-SiO. interface 
structure resulting from oxidation of exact (100) and (100) 2° [011] 
Si surfaces can be interpreted in terms of (100) terraces separated 
by ledges up to about one Si unit cell high, or as small (111) facets 
protruding into the SiO.. These observations suggest a terrace- 
ledge-kink model for the Si-SiO. interface structure and a ledge 
mechanism for high temperature oxidation. The structure of the Si- 
SiO, interface suggests a very abrupt Si crystal to amorphous SiO: 
transition but requires the existence of Si atoms in incompletely oxi- 
dized states at oxidized Si surfaces for all orientations. Ratios of the 
Si**:Si*:Si** can vary depending on interface morphology for a 
given Si substrate orientation, and therefore might be affected by 
the oxidation kinetics. In the model, dangling bonds normal to (111) 
terraces are present on singular and vicinal (111) surfaces. The dan- 
gling bonds on a (100) substrate are located in a different “topologi- 
cal” environment corresponding to models of P/sub b0/ and P/sub 
b1/ EPR centers. 


43667 (NAC-AR—85-01, pp 223-230) Solid state and 
materials research: metal-semiconductor interactions. 1985. 
NTIS (US Sales Only), PC A1l3/MF AO0Ol1. File Number 
DE86702790. 

In Annual report June 1985. 

This section of the report is concerned with the study of the 
metallisation, oxidation and doping of materials which are of impor- 
tance to the micro-electronics industry. The Van de Graaff acceler- 
ator and radioactive tracers are used for studying surface and sub- 
surface behaviour of these materials. 


43668 (NAC-AR—85-01, pp gee Solid state and 
research: laser irradiation of solids. 


materials 1985. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86702790. 

In Annual report June 1985. 

A high-power pulsed ruby laser is being used to melt sur- 
faces very rapidly in order to incorporate dopants and allow epitax- 
ial regrowth without defects, or to produce glassy surfaces which 
have very valuable properties. 





a aps pp 175) Modification of cation-ex- 
of activated carbon 4 treatment with nitric 
Johnson, 18. Jr.; Sweeton, F.H.; Hagaman, E.W.; 
Westmoreland, C.G.; Kraus, K.A.; Eatherly, W.P.; Child, 
H.R. (Oak Rid National Lab., TN). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
The uptake of inorganic cations by high-surface-area activat- 
ed carbon can be increased by an order of magnitude by controlled 
to high concentrations of nitric acid at elevated tempera- 
tures. Distribution coefficients of cations are also increased. Oxida- 
tion treatment causes some loss in particle strength. Acid strength 
of the functional groups from the nitric acid treatment is greater 
than those of the starting material. Surface area measurements from 
small-angle neutron scattering indicate that the increase in effective 
ion-exchange capacity is not accompanied by gross changes in the 
structure of the material. *C-NMR on solid samples suggests that 
the concentration of carboxyl and phenolic functional groups in the 
carbon is increased by the treatment. 


43670 (ORNL—6128, pp 185-187) Lattice dynamics of 
layered structure compounds: PdTe:. Finlayson, T.R.; Rei- 
chardt, W.; Smith, H.G. (Monash Univ., Clayton, Austra- 
lia). Mar 1985. NTIS, PC A13/MF AO1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Discussion of the superconductivity of the TMDCs has em- 
phasized the highly anisotropic, partly two-dimensional character 
of these compounds, an aspect which is further exemplified by the 
occurrence of superconductivity among some intercalated TMDCs. 
Existing data for the phonon dispersion of most of the TMDCs 
suffer from the disadvantage that crystals have invariably been 
small, and thus there is no complete data set for these compounds. 
PdTez, on the other hand, crystallizes very readily, and the avail- 
ability of a large, roughly cylindrical sample, ~ 60 mm long and ~ 
12 mm in diameter, provided the initial stimulus for measuring the 
dispersion curves by neutron scattering techniques in the hope of 
gaining some understanding of the superconductivity in this materi- 
al. The experiments were carried out primarily on the HB-3 spec- 
trometer at the High Flux Isotope Reactor. The data obtained at 
room temperature for each of the symmetry directions [zeta OO], 
[zeta zeta 0], and [00 zeta] are shown and discussed. The assign- 
ments made on the figure have been accomplished with the aid of 
structure factor calculations using a model for the lattice dynamics 
of PdTen. 


43671 ye ing pp 187-188) Intercalant pees 
and lattice dynamics in potassium m 

takahara, W.A.; Eklund, P.C.; Delong, L.E.; Nicklow, RM R. M. 
(Iowa State Univ., Ames). Mar 1985. NTIS, PC Al3/MF 
A01. File Number "DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The interplay of dimensionality with physical properties 
such as normal state conductivity, superconductivity, phase transi- 
tions, and phonon spectra is a central theme of research on graphite 
compounds. A degree of freedom unique to these systems lies in the 
ability to vary the degree of anisotropy through changes in stage 
number. Elastic and inelastic scattering experiments have been car- 
ried out on samples of KHgC, and KHgCs, revealing their interca- 
lant ordering and low-frequency vibrational spectra. These materi- 
als exhibit unusual superconducting properties, including very an- 
isotropic critical fields, moderate T/sub c/’s (1.5 K for stage-one 
KHgC, and 1.9 K for stage-two KHgCs), and a dramatic sharpen- 
ing of the transition and a slight increase in T/sub c/ for KHgC, 
under pressure. The higher T/sub c/ for stage two is interesting in 
that greater anisotropy of the electronic structure and lower Hg 
content ought to decrease rather than increase T/sub c/. Synthesis 
of a pure stage-three sample and proper characterization of its 
super-conducting behavior would be of further interest, since its 
electronic structure should be nearly two-dimensional. 
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43672 (ORNL—6128, pp 194-195) Magnetic behavior of 
VBr. at very low temperatures. Arthur, J.R.; Kawarazaki, S.; 
Hirakawa, K. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO0O1. oFile Number DE85008766. 

‘In Solid State Division progress report for period ending 
September 30, 1984. 

Vanadium dibromide, along with VCl and Viz, has a hexag- 
onal crystal structure (Cdl: structure) in which the magnetic cou- 
pling of vanadium ions within the c planes is much stronger than 
the interplane coupling. These systems are of interest as possible ex- 
amples of highly frustrated two-dimensional triangular lattice anti- 
ferromagnets. This interest is encouraged by high-temperature mag- 
netic susceptibility measurements, which yield Weiss constants of 
several hundred degrees Kelvin. In fact, magnetic transitions do not 
occur in these substances until temperatures of less than 50 K are 
reached, indicating that the antiferromagnetic interactions are frus- 
trated. A search for possible new transitions at very low tempera- 
tures was conducted with a VBr2 single-crystal sample mounted in 
the dilution refrigerator neutron diffraction facility at HFIR. The 
crystal was not of very good quality, but three distinct magnetic 
reflections were observed at 4.2 K and below. 


Cae cee t + PP 195-197) Observation of a dis- 
ordered ae te sub 0.725/Co/sub 0.275/Chk. 
wh ; Cable, J.W. (Schlumbenger-Doll Research, Rid- 
—_ CT). Mar 1985. NTIS, PC A13/MF AOl. File 

umber DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

To understand problems associated with anti-ferromagnetism 
in uniaxial materials better, it is essential to study carefully the 
nature of the ordered states in both high and low fields by neutron 
scattering. Although much work has been done in recent years to 
study the low-field phase, because of its to the 
random-field Ising model, there has been little effort to study the 
ordering in the high-field phases. Here the authors report a neutron 
scattering study of the high-field phase in the random antiferromag- 
netic system Fe/sub 0.725/Co/sub 0.275/Ch. 


43674 (ORNL—6128, pp 215) EPR a of the 
trivalent state of hafnium and zirconium in LuPQ,, YPQu, 
and ScPQ, single crystals. Abraham, M.M.; Rappaz, M.; 

Boatner, L.A.; Ramey, J.O. (Oak Ridge National Lab., TN). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 


In Solid State Division progress report for period ending 


platinum crucible is slowly cooled from a temperature of 1360°C. 

The electron paramagnetic resonance (EPR) spectrum of what was 

eventually identified as trivalent zirconium was first observed as a 
parasitic signal in undoped flux-grown single crystals of ScPOx. 

Subsequently, single crystals of LuPO, and YPO, 

naturally abundant Zr and isotopically enriched 

pared. Investigations of these samples revealed that 

stable at room temperature in LuPO, but not in 

phate crystals doped with hafnium were also 

due to hafnium were only observed, however, w! 

were gamma irradiated at 77 k and maintained at 77 K during 

EPR observations. 


43675 (ORNL—6128, pp 215-216) Crystal-field 

of Tm** and Yb* in YPO, and LuPQ,. Bec 3 
moff, G.; Edelstein, N.; Hayhurst, T.; Conway, peat 
Boatner, LA.; Abraham, "MM. (Lawrence Berkel 
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Tm, the spectral region from 500 to 38,000 cm™! was examined, 
and Zeeman spectra were obtained in the visible region. The ob- 
served transitions were assigned and fit to a semiempirical Hamil- 
tonian with adjustable parameters via a least-squares procedure. 
These calculations were made using a full diagonalization of the 
Hamiltonian matrix in the (L, S, J, J/sub z/) representation. Good 
agreement was obtained between the observed and calculated ener- 
gies and g values. In the case of Yb** in YPO, and LuPO,, scans 

made at both pumped liquid He and Nz temperatures from 

to 11,000 cm™*. Linear polarization of the spectra was ob- 

in the directions perpendicular and parallel to the crystal 


(ORNL—6128, pp 216) Ninefold coordination in 
LaPO,: tetrahedral 


Ds: pentagonal ix polyhedron. 
Mullica, D.F.; Grossie, D.A.; W.O.; Beall, G.W.; 
Boatner, L.A. (Baylor Univ., Waco, TX). Mar 1985. NTIS, 
PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

The crystal structure of LaPO, has been determined from 
three-dimensional single-crystal x-ray diffraction data. The respec- 
tive residual indices Ri and Re have been refined to 0.020 and 
0.021, based on 625 unique reflections. ization of LaPQ, 
occurs in the monoclinic group P2;/n (No. 14) with a = 
6.825(4), b = 7.057(2), c = 6.482(2) A, and B = 103.21(4) and Z 
= 4, The lanthanum metal atom is to oxygen 
pen gemma dio ity ol 
distorted tetrahedral phosphate groups. 


43677 (ORNL—6128, pp 216-217) EPR studies of some 
f/sup n/ and d/sup n/ electronic in KTaO; single 
crystals. Abraham, M.M.; Olson, D.N.; Boatner, L.A.; 
Hoechli, U.T. (Oak Ridg: e National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Recent investigations of hydrogen diffusion in potassium tan- 
talate (KTaOs) and the interactive role played by transition-metal 
impurities have led to renewed interest in the solid state properties 
of doped tantalate crystals. In the specific case of Fe* in single 
crystals of KTaOs, recent results have shown that the conditions 
resulting in the formation of OH™ in KTaQs also produce a signifi- 
cant change in the relative intensities of cubic- and axial-site Fe** 
EPR spectra. In order to investigate the relationships between the 
properties of other transition-metal impurities and the diffusion of 
hydrogen, a series of investigations has been carried out that pro- 
vides fundamental information regarding the local environments of 
f/sup n/ and d/sup n/ electronic impurities in KTaO3. These re- 
sults represent a basis for future studies of the effects of hydrogen 
in doped tantalate crystals. 


43678 (ORNL—6128, be 218) Critical quasielastic light 
scattering in KTa/sub 0.968/Nb/sub 0.032/03. Lee, E.; 
Chase, L.L.; Boatner, L.A. (Indiana Univ., Bloomington). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The dynamical behavior of crystalline solids near second- 


order phase transitions has been a subject of great interest for well 
over a decade. A striking experimental manifestation of this behav- 
ior is the occurrence of central peaks (CP) that reflect relaxational 
responses of the media, distinct from the coexisting, damped period- 
ic responses inherent in the soft phonon or magnon modes. Intense 
quasielastic light scattering has been observed in KTN at tempera- 
tures near the ferroelectric transition at T/sub c/ ~ 40 K. The CP 

i See eee 
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ably well for the relative intensities of the CP and phonon and the 
large renormalized frequency of the phonons near T/sub c/. 


Se 


; Chen, Y. (Universi 
de Spain), Ma Mar 1985. NTIS, PC A13/MF AOl. 
File Number D 


as ais ales Wieeaibcalinidin eed: Gidataia. ities 


September 30, 1984. 

Thermolumi measurements have been performed on 
both MgO and CaO single crystals, as well as on single crystals of 
each material doped with Li, all of which were X irradiated at 80 
K. The results obtained are summarized below. 


43680 (ORNL—6128, pp 219) Optical properties and in- 
frared-stimulated luminescence from oxygen 


mers, G.P.; Chakrabarti, K. (Univ Complutense, 
Madrid, Spain). Mar 1985. NTIS, PC A13/MF AO0l1. File 
Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

Optical absorption measurements show that substitutional H™ 
ions, that is, protons with two electrons on anion sites, are thermal- 
ly more stable than anion vacancies when thermochemically re- 
duced CaO crystals are annealed in a reducing atmosphere. The H™ 
ions are identified by the infrared vibrational modes observed at 
880 and 911 cm™* 


(ORNL—6128, pp 219) a Se from 


ee eee 
at high temperatures. Summers, G.P.; Jeffries, B.T.; Pa 

Y.; Wilson, T.M.; Tohver, H.T.; Al M.M. (Oklaho- 
ma State Univ., Stillwater). Mar 1985. NTIS, PC A1l3/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Experimental measurements and theoretical calculations, 
which may resolve some of the remaining difficulties associated 
with photo-emission from anion vacancies in thermochemically re- 
duced MgO crystals, have been performed. The intensities of the 
2.3- and 3.2-eV luminescence bands are found to be strongly influ- 
enced by both the concentrations of H™ ions and anion vacancies 
present and also by the intensity of the ~ 5.0-eV exciting light. 
Theoretical calculations that for a 'A/sub 1g/ relaxation of 
the surrounding ions, the 'T/sub lu/ and *T/sub 1u/ electronic 
states of the F center are almost degenerate and ~ 0.05 eV above 
the *A/sub 1g/ state. The 'T/sub lu/ — *A/sub 1g/ and the *T/ 
sub lu/ — 'A/sub 1g/ transition energies are predicted to be 2.2 
and 2.9 eV. 


43682 adored Bae 219-220) Effect of ionizing ra- 


diation on nickel-doped . Boldu A., J.L.; Tsang, K.L.; 
Munoz P., E.; Abraham, M.M.; Chen, Y. (Universidad Na- 
cional Autonoma de Mexico). Mar 1985. NTIS, PC A13/ 
MF A0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
The recent demonstration that Ni-doped magnesium oxide 
(MgO:Ni) crystals can be used as a versatile and commercially 
viable laser material, which is tunable in the infrared region, has 
provided the impetus for characterizing these crystals. The purpose 
of the present study is to investigate point defects in the MgO:Ni 


ionizing radiation was provided by ®Co yy rays with a dose of 1.0 x 
10° R, which is too low to produce displacements of ions. There- 
fore, only impurity valence changes and trapping of electrons or 
holes at existing vacancies can occur. 


43683 (ORNL—46128, 27-28) Ion damage in —_ 
line silicon. Oen, O.S. (' Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AO1. File Number DE85008766. 
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In Solid State Division progress report for period ending 
September 30, 1984. 
The use of ion implantation for the controlled introduction 


of dopants into semiconductors has stimulated much interest in the 
lattice damage introduced by the implanted ions. A detailed under- 
standing of the nature of this damage and its spatial extent is 
needed in order to help develop techniques to remove it efficiently. 
To date, virtually all calculations on the damage or energy loss 
profiles have assumed the slowing down of an ion in a random or 
amorphous solid. An exception is the Beco tw op program MAR- 
LOWE, which treats crystalline material. In the present work 
MARLOWE has been used to make some illustrative damage pro- 
duction calculations in crystalline silicon by various incident ions. 


43684 (ORNL—6128, a - channeling in elasti- 
cally strained superlattices. H. (Oak Ridge Nation- 
al Lab., TN). Mar 1985. NTIS, Pe A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In the last few years ion channeling and backscattering have 
been used in a number of studies of semiconductor superlattices. 
These studies, as well as many others by other methods, resulted 
from the general interest in these superlattice materials because of 
their potential use in optical and electronic devices. Elastic strains 
within the layers have been shown to be the source of the unusual 
ion dechanneling observed in several semiconductor superlattice 
materials. These strains occur because of the slight mismatch be- 
tween the lattice constants of the two materials and cause the rows 
and planes of atoms in the crystal that are inclined to the surface 
normal to have small directional misalignments at the interfaces be- 
tween the layers. The effects of these misalignments have been 
studied by computer simulations of ion trajectories in the crystal 
and have been shown to account in a reasonable manner for the ob- 
served dechanneling behavior. 


43685 (ORNL—6128, pp 29-30) Structure study of a 
GaSb/AISb strained — superlattice. Pan, C.K.; Finstad, 
T.G.; Speriosu, V.S.; ee D.C.; Chu, W.K.; Nicolet, 
M.A; Barrett, J.H. (Univ. North Carolina, Chapel Hill). 
Mar 1985. NTIS, PC A13/MF AOI. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Due to the lattice mismatch, a superlattice consisting of al- 
ternating layers of GaSb and AlSb will be strained. The specimen 
used in the present study was grown by molecular beam epitaxy on 
a GaSb (100) substrate and had ten 30-nm thick layers of each ma- 
terial. For layers of this thickness, the strain is expected to be 
purely elastic with no misfit dislocations. Because of the substrate’s 
thickness, it and the GaSb layers are unstrained, and the strain in 
the AlSb layers is easily calculable from elasticity theory. The dif- 
fering strains will cause crystallographic axes inclined to the 
growth direction to have slightly different directions in the two 
types of layers. For (110) this difference or kink angle is calculated 
to be 0.374%. Measurements to determine this angle were performed 
by ion channeling and backscattering and by X rays. 


43686 (ORNL—6128, pp 31-32) Bulk nucleation and 
amorphous formation in undercooled molten sili- 
con. Wood, R.F.; Lowndes, D.H.; Narayan, J. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Rapid solidification of molten materials has been a topic of 
long-standing interest in materials science and metallurgy. Recent 
work on the pulsed laser annealing of semiconductors has refocused 
attention on the subject. For example, the laser-induced conversion 
of crystalline Si (c-Si) to amorphous Si (a-Si) by way of ultrarapid 
melting and solidification has been widely studied. The convention- 
al thermodynamic interpretation of this phenomenon apparently re- 
quires undercoolings of 200-400 deg in liquid Si (Si) for the > 
phase transition to occur. However, recent work in which highly 
undercooled 1-Si was formed by pulsed laser melting of a-Si layers 
on c-Si substrates bears on this interpretation because it indicates 
that bulk nucleation occurs in the undercooled liquid at tempera- 
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tures above that of the 1 — a transition. In this paper they demon- 
strate by model calculations that the release of latent heat by nucle- 
ation and growth during melting is essential in determining the ob- 
served melt-front penetration. 


43687 (ORNL—6128, pp 32-33) Modeling of solidifica- 
in highly undercooled silicon and 


tion processes 

Wood, R.F.; Solomon, A.; Geist, A.; Giles, G.E. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Recently available experimental data and computer simula- 
tions using modified versions of the HEATINGS program indicate 
that the solidification of undercooled molten silicon prepared by 
pulsed laser melting of a-Si is a complex process. Time-resolved re- 
flectivity and electrical conductivity measurements and the calcula- 
tions provide information about surface melting and suggest the 
presence of buried molten layers. Transmission electron micro- 
graphs show the formation of both fine- and large-grained poly- 
crystalline regions if the melt front does not penetrate through the 
a-Si layer. The results of calculations with the new program, which 
has been given the name LASER-8, show all of the general features 
seen in the experimental results. 


43688 (ORNL—6128, pp 33-35) Lifetime of an electron- 
hole plasma of silicon in the picosecond range. Rasolt, M.; 
Kurz, H. (Oak Ridge.National Lab., TN). Mar 1985. NTIS, 
PC Al13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The temporal and spatial evolution of the e-h plasma in Si, 
during and after excitation with intense picosecond laser pulses, is 
central to understanding the pulsed-laser annealing mechanism and, 
in particular, to the energy transfer from the e-h plasma to the lat- 
tice. Reflectivity and transmission measurements in the ps and fs 
range, which contain the signature of the e-h plasma, have aroused 
intense interest in several recent studies. Here the authors present 
such measurements in the ps range, which clearly show loss of the 
e-h plasmon signature, at roughly 15 ps after the pump laser pulse, 
for densities (equivalently plasma frequencies omega/sub p/) com- 
parable to or greater than the indirect gap energy E/sub i/(T). The 
authors attribute this plasmon loss to a new recombination channel 
with a lifetime tau similarly ordered 100 fs. 


43689 (ORNL—6128, pp 35) Electron-hole plasma for- 
mation in semiconductors due to the absorption of pulsed 
laser light. James, R.B. Mar 1985. NTIS, PC A13/MF AO1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
cone Sa 

In many semiconductors the absorption of light with a fre- 

quency less than the band gap but greater than the lattice absorp- 
tion region is dominated by free-carrier transitions. At high light in- 
tensities, the absorption associated with the free carriers becomes a 
function of the light intensity due to a modification in the carrier 
distribution. This research was initiated to calculate the nonequili- 
brium carrier distribution of several semiconductors due to the 
presence of high-intensity optical excitation in the 9-11-~m region. 


43690 (ORNL—6128, PP 35-36) Moy induced inter- 
eo a germanium of 
1,06-.m picosecond pulses. James, ReB. Mar 1985, NTIS, PC 
Al3 A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The optical properties of high-density electron-hole plasmas 
in germanium have been extensively investigated both experimen- 
tally and theoretically in the recent past. Results of studies of the 
time-resolved transmission of picosecond optical pulses through 
germanium by the excite-and-probe technique have been reported 
by several groups. A model which has been successful in reproduc- 
ing several of the basic features of the pulse transmission experi- 
Gusts ap 0 ka andes tenes ditties 4 eek ela 
proposed. For greater energy densities, the model predicts that the 
pulse transmission continues to increase with increasing excitation, 
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which is in conflict with experiment. Some of the limitations of the 
model were subsequently removed, but the agreement with experi- 
ment was still not satisfactory. In this work, the intervalence-band 
absorption coefficient was calculated in a way which realistically 
accounts for the nonparabolic and anisotropic nature of the valence 
bands in germanium. The calculated results for the absorption cross 
section differ considerably from results of the earlier theoretical 
treatments. The largest differences occur for hole temperatures less 
than about 500 K and hole densities less than about 107° cm™ 


43691 (ORNL—6128, pp 36-37) Interaction of a tunable 
probe beam with a high-intensity pulsed CO. laser beam in p- 
type germanium. James, R.B.; Smith, D.L. Mar 1985. NTIS, 
PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Experimental attempts have been made to understand the re- 
sponse of the free-hole distribution to a high-intensity pump of 
fixed wavelength by measuring the transmission of a weak tunable 
probe also resonant between the heavy- and light-hole bands. By 
measuring the transmission of the probe beam as a function of de- 
tuning of the pump and probe, one can investigate modification of 
the free-hole distribution by the high-intensity pump for states 
nearly resonant with the pump laser. The specific features of the 
spectral linewidths of the probe absorption also yield valuable in- 
formation on the relaxation times. In this report, the authors present 
calculations of the absorption line shape of the probe beam as a 
function of the intensity of the pump beam. The absorption coeffi- 
cient of the probe beam is found to consist of two separate contri- 
butions. One part is due to the decrease in the distribution of free 
holes in the resonant region of the heavy-hole band induced by the 
saturating beam. 


43692 (ORNL—6128, pp 62-63) Ion implantation and 
ion beam logical instabilities and ion beam 


processing: morpho 
mixing in Ge. Ma B.R.; Poker, D.B.; Holland, O.W.; 


Narayan, J.; F D. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Correlated ion scattering/channeling and cross-section elec- 
tron microscopy were utilized to study the mixing and structural 
alterations of the Au/Ge and Al/Ge systems under a variety of 
mixing conditions. Thin films of Al and Au were deposited on 
Ge(100) and Ge(111) single crystals and on crystals which were de- 
morphized by Ge* bombardment at liquid nitrogen temperature 
prior to deposition. In addition, Au, Al, and Ge films were pre- 
pared in layered structures on Al,O; substrates. These composite 
samples were then mixed by ion bombardment with Ge* or Xe* at 
substrate temperatures from 4 to 350 K. The Au/Ge system mixed 
very efficiently under ion irradiation, even to temperatures as low 
as 4 K, to a well-defined composition and on annealing to near 
room temperature, this amorphous mixture formed a metastable 
crystalline phase. In contrast, even though Au/Ge and Al/Ge are 
simple eutectic systems with similar phase diagrams and, arguably, 
similar defect properties, the Al/Ge systems showed virtually no 
mixing and no metastable phase formation under ion irradiation. 


43693 Pe pp 65) aes See ee 
a e graphite. Poker, D.B.; Roth, J.; Roberto, J.B.; 
Moeller, W. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
So 
The process of ion beam mixing has been shown to depend 
critically upon parameters such as the chemical potential of the 
mixing species, radiation-enhanced diffusion, and cascade and ballis- 
Ge StL ites questions. SURbIES 4p eutnine the seuden of tan eatite 
with calculations are hindered by the difficulty of including the ef- 
fects of chemical potentials in purely collisional models. Therefore, 
it would be desirable to be able to study ion beam mixing in a 
system in which there are no effects of chemical potentials. The use 
of thin surface layers enriched in an uncommon isotope of the sub- 
strate element provides such a system. For this study, %C on 
graphite was chosen. 
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43694 (ORNL—46128, 65) Effect of boundary condi- 
tions in ion mixing of Ni-Si samples. Hewett, 
C.A.; Suni, IL; Lau, S.S.; Poker, D.B. Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In metal/semiconductor systems, ion mixing of bilayer sam- 
ples initially leads to the formation of equilibrium phases. However, 
in multilayer samples, where the average composition is fixed, ion 
irradiation at high doses can lead to metastable (or amorphous) 
phase formation. The metastable phase appears to form at a critical 
ion dose, without the formation of any compounds at subcritical 
doses. The purpose of this study was to investigate the effect of 
layer thickness on the reaction product. Five types of samples were 
prepared for ion irradiation. A sample of Ni on Si was used to 
measure the bilayer conditions. Multilayer samples of two, three, or 
five layers of Ni interposed with an equal number of Si layers on 
SiOz were used for the multilayer case. The average composition 
was fixed at Ni/sub 1.65/Si. The fifth sample type was obtained by 
annealing one of the five-layer samples at 300°C for 30 min in 
vacuum to promote the nucleation of NieSi and NisSie. The samples 
were ion irradiated at room temperature with 175 keV **Si to vary- 
ing doses, and the mixing was determined from Rutherford backs- 
cattering and x-ray diffraction. 


43695 (ORNL—6128, pp 66) Comparison between ther- 
mal annealing and ion mixing of alloyed and multilayer Ni-W 
films on Si. Pai, C.S.; Lau, S.S.; Poker, D.B. (Univ. of Cali- 
fornia, San Diego, La Jolla). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Ion beam mixing is considered to be a transient process, 
while furnace thermal annealing is a steady state process. However, 
the initial silicide phases induced by these two processes on samples 
consisting of a single metal layer on Si substrates (M/Si) have been 
observed to be similar. In this study, a comparison between ion 
beam mixing and furnace thermal annealing of both Ni-W cosput- 
tered samples (NissWe2/Si and Nis7W:3/Si) and Ni-W multilayer 
samples (Ni/W/Si and W/Ni/Si) has been carried out. 


43696 (ORNL—6128, pp 67-68) Enhanced depth of 
of semiconductors molecular 


amorphization 

due to residual gas scattering. Hansen, D.A.; Poker, D.B.; 
Appleton, B.R. Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The range of implanted atomic and molecular ions in semi- 
conductors is of interest to the semiconductor industry due to the 
use of ion implantation in the doping of semiconductor devices. 
Since the depth of the doped region is a critical parameter in 
device fabrication, the precise prediction of ion ranges is important. 
Measurements of the depth of amorphization resulting from implan- 
tation of atomic and molecular species had indicated that the range 
of the molecular species varies from 1.2 to 2.5 times the range of 
the corresponding atomic species. The purpose of this study was to 
determine the cause of this difference. Single crystals of Si cut from 
(111) wafers, Ge single crystals cut from (100) wafers, and GaAs 
single crystals cut from (111) wafers were used for these measure- 
ments. Implantations were made using the Varian/Extrion model 
200-1000 ion implanter. All implantations were performed at liquid 
nitrogen temperature to eliminate effects due to crater formation, as 
has been observed in Ge. The samples were preamorphized with 
self ions to a depth of 1000 A to eliminate channeling effects. SiF; 
at 180 keV was used in all molecular implants; the energy per unit 
mass (59 keV for Si and 40 keV for F) and the total number of 
implanted atoms were identical for the corresponding monoatomic 
implants. The amorphized depth as a function of dose for implanta- 
tion of molecular and atomic SiFs on Si is shown. 
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43697 (ORNL—6128, pp 68-70) Influence of substrate 
temperature on the formation of buried oxide and surface 
—<_ high-dose oxygen implantation into sili- 
con. Holland, O.W.; Fathy, D.; S T.P.; Narayan, J. 
Mar 1985. NTIS, PC ‘A13/MF  AO1. File Number 
DE85008766. 
In Solid State Division progress report for period ending 
Speer 30, 1984. 

The authors have studied the influence of substrate heating 
on the crystal quality of the surface layer. Optimum implant condi- 
tions were found which produce a uniform SiO, layer with sharp 
interfaces and an excellent crystal surface layer. The quality of the 
surface layer is superior to any that has been reported, even after 
host implantation annealing. Not only does in situ annealing avoid 
postimplantation treatment, but it also results in a more suitable sur- 
face to accommodate epitaxial growth of a Si overlayer by chemi- 
cal vapor phase deposition. Such epitaxial layers should have fewer 
grown-in dislocations since the seed for growth is more perfect. 


gE 2h 70) Search for solute drag. 
yo M.J.; Jellison, G.E. Jr.; Tsao, J.Y.; Peercy, P.S.; 
Lowndes, DH; White, C.W.; Thompson, . Christie, 
W.H. (Oak Rid ze National Lab., TN). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Galvin et al. have shown that during resolidification subse- 
quent to pulsed-laser melting, the solid-liquid interface slows down 
when it encounters a doped region. This was predicted by Aziz on 
the basis of theoretical considerations of free energy dissipation. 
Several possible sources of this velocity reduction have been identi- 
fied. In order to distinguish between these effects and to make a 
quantitative comparison between theory and experiment, a system 
whose thermodynamic and hysical parameters are well 
known must be used; at present, Si-Ge is the only such semiconduc- 
tor system. The authors are investigating this phenomenon by the 
ion implantation of Ge into Si and of Si into Ge. The interface ve- 
locity v has been measured by the transient conductance technique. 


43699 (ORNL—6128, pp 70-71) Pressure dependence of 
the diffusivity of arsenic in crystalline Si. Nygren, E.; Turn- 
bull, D.; Jacobson, D.C.; Aziz, M.J.; Poate, J.M.; Hull, R. 
(Harvard Univ., Cambridge, MA). Mar 1985. NTIS, PC 
A13/MF A0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
Sopa 30, 1984. 
Measurements of the pressure dependence of the diffusivity 
of arsenic in Si are being made. The results are expected to have a 
direct bearing on whether the primary point defects involved in 
this process are vacancies or interstitials. Wafers of (100) Si have 
been implanted with 5 x 10** As/cm? at 100 keV and are first an- 
nealed by standard rapid thermal annealing techniques to 1100°C to 
restore crystallinity by solid phase epitaxy. Subsequent anneals 
were done either under pressure in a Boyd-England-type piston-cyl- 
inder press or in evacuated ampules in a furnage. The arsenic depth 
distribution before and after treatment has been examined by RBS 
techniques. To data the authors have investigated the arsenic diffu- 
sivity over the temperature range 850-950°C at pressures of 0, 20, 
and 30 kilobars. Preliminary analyses of the results are discussed. 


43700 (ORNL—6128, pp 71-72) Ion implantation effects 
in silicon carbide. Williams, J.M.; McHar C.J.; Kim, 
H.J.; Appleton, B.R.; Begun, G.M.; Davis, F. (Oak Ridge 
Na tional » TN). Mar 1985. NTIS, PC A13/MF AGl. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Studies on production and annealing of lattice disorder by 
ion implantation of SiC were continued. Results may be classified 
into three areas of interest: production of disorder at room tempera- 
ture, annealing of disorder after ion implantation at room tempera- 
ture, and production of disorder by ion implantation at elevated 
temperatures. Single-crystal samples of a SiC, grown by the Carbo- 
rundum Company, were polished to present (0001) planar surfaces 
for study. Single crystals of 8 SiC were grown with (100) orienta- 
tions by chemical vapor deposition onto Si substrates. Samples 
were implanted with either B, N, Al, or Cr ions at the respective 
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energies, 46, 62, 130, and 260 keV. Ion energies were chosen so 
that the projected ranges and calculated damage-energy profiles (in 
normalized form) would be about the same regardless of ion mass. 
Lattice damage was detected by RBS/He-ion channeling tech- 
niques and by Raman spectroscopy. Production of disorder at room 
temperature was studied over fluence ranges of nearly four orders 
of magnitude (e.g., 10** to 10’7/cm?) for each ion, with the actual 
relevant fluence range being relatively lower for ions of higher 
mass. Annealing was done after selected fluences at room tempera- 
ture. Implantations at elevated temperatures were done for selected 
fluences. 


43701 (ORNL—6128, pp 72-73) Ion-induced decomposi- 
tion and mixing effects in LiNbO;. Appleton, B.R.; Christie, 
W.H.; Ashley, P.; Beardsley, G.M.; Eby, R.; Bahr, C. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC "A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

One of the most promising materials for the fabrication of in- 
tegrated optical elements is LiNbO; because of its large electro- 
optic and acoustic-optic coefficients and low optical loss. Wave- 
guides, waveguide couplers, modulators, switches, and other more 
complex elements have been made by the in-diffusion of elements 
such as Ti, V, and Ni; the out-diffusion of Li; the use of ion ex- 
change techniques; and the use of ion-induced damage to form 
buried layers of reduced index of refraction. However, our initial 
ion implantation studies revealed an ion-induced decomposition of 
the near surface of LiNbO; which had not been observed in previ- 
ous ion bombardment studies. In this paper, the authors character- 
ize this effect and report initial results of ion beam mixing. They 
have utilized ion scattering/channeling, secondary ion mass spec- 
trometry (SIMS), and optical microscopy to characterize the im- 
planted and ion-mixed LiNbOs. 


43702 (ORNL—6128, pp 75-76) Behavior of implanted 
a-AkO; in an oxidizing annealing environment. Farlow, 
G.C.; McHargue, C.J.; White, C.W.; Appleton, B.R. (Oak 
Ridge National Lab., TN). Mar 1985. S, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A series of first-row transition-metal ions, Fe, Mn, Ni, Cu, 
and also Ga, were implanted into single-crystal AlOs with a mean 
range of 50 to 100 nm and to a dose of 4 x 10'*/cm?. These samples 
were subsequently annealed in flowing oxygen at temperatures in 
the range 600-1600°C. Helium Rutherford backscattering and chan- 
neling techniques and Knoop microhardness measurements have 
been used to characterize the response of these samples to anneal- 
ing. Results from Ti- and Cr-implanted Al,Os samples which were 
annealed in oxygen are included in this discussion. 


43703 Pra pp 78-79) ee and stopping 

power information from ion channeling in Ge. Culbertson, 
RJ: Withrow, S.P.; Barrett, JH. (Oak Ridge National 
Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Planar channeled ions can be steered by the ion-atom inter- 
action potential into oscillating trajectories that periodically ap- 
proach the walls of the planes. At depths where the approaches 
a ee ee ee ee an ee 

increased backscattering yield. Because of energy loss as the ions 

ee ee 

the backscattering energy spectrum. Results for planar channel- 

ing of 1.0 and 20 MeV Hee in three low-index planes of Ge were 

obtained, and comparisons were made between the two methods of 

interpreting the spectra. Computer simulations were used to study 
the interaction potential in Ge. 


43704 (ORNL—6128, pp 79-80) Subsurface strain in 
semiconductor surfaces: 
R.J.; Kuk, Y.; Fel 


idman, (! idge Nati 
TN). Mar 1985. NTIS, PC Ai3/MF AOl. File Number 
DE85008766. 
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In Solid State Division progress report for period ending 
September 30, 1984. 

Ion scattering was used to characterize the subsurface strain 
in the (001) and (111) crystallographic surfaces of Ge. The results 
were compared with previous work on Si(001) and Si(i11), and a 
strong correlation in the nature of the displacements was found for 
these two elemental semiconductors: large, in-plane displacements 
for Ge(001)-c(4x2) extending to 3 monolayers deep and large dis- 
placements perpendicular to the surface for Ge(111)-(2x8) surface. 
Also, measurements were made for the deuterium uptake on these 
two Ge surfaces, and direct compari of the rate of deuterium 
adsorption for these surfaces and for Si(111)-(7x7) from a previous 
study was made. 


43705 (ORNL—6128, AF Seaplane Pulsed-laser and thermal 
review of effects in silicon. 
B.C. (Oak ee. 2 Netonal Labo » TN). Mar 1985. 
NTIS, PC A13/MF AOL File Number x DEBSOOSTE. 
In Solid State Division progress report for period ending 
Captain 5 30, 1984. 
short review of the lattice heating, dopant redistribution, 
est sicah dead pone andes elkidabeeioe 
ing in silicon is given. The mechanism of pulsed-laser annealing in 
silicon has been discussed in terms of the thermal melting and 
plasma fluid models. Although a heated controversy arose as to the 
appropriate model, evidence establishing thermal melting as the 
mechanism of defect removal and dopant redistribution is now 
overwhelming. Time resolved x-ray diffraction, transient electrical 
conductivity, and thermal particle emission played central roles in 
distinguishing between the two models. 


43706 (ORNL—6128, pp a X-ray measurement of 
overheating and undercooling in Si during aga irra- 
diation. Larson, B.C.; Tischler, J.Z.; Mills, D (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC AL ME 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Many of the fundamental aspects of crystal growth involv- 
ing rapid melting and recrystallization encountered in pulsed-laser 
processing of semiconductors are not well understood. Detailed mi- 
croscopic models do not exist for solute trapping during rapid crys- 
tal growth, nor is there agreement on the mechanism of amorphiza- 
tion in silicon that occurs at growth velocities > 15 m/s. In this 
study the authors have used time-resolved x-ray measurements to 
investigate lattice overheating and undercooling as the driving 
forces for rapid melting and crystal growth in laser-irradiated Si. 


43707 (ORNL—6128, pp a Germanium laser an- 
Tischler, J.Z.; ; Mills, D.M. (Oak 

Ridge National Lab., TN). Mar 1985, ‘NTIS, PC Al3/MF 
A01. File Number DE85008 766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

This experiment used time-resolved x-ray diffraction to 
measure thermal strain in germanium crystals during pulsed-laser ir- 
radiation. Lattice temperatures were obtained from Bragg profiles 
measured during and immediately after the laser pulse, thus observ- 
ing both melt-in and regrowth. Temperature profiles in the crystal 
were computed from the measured Bragg profiles. These tempera- 
ture profiles provide information on the thermodynamic properties 
of germanium associated with heat flow and crystal growth. The 
authors found that the temperature gradients near the liquid-solid 
interface were two or three times larger than those expected from 
heat-flow calculations using published thermal conductivity data. 
These results are surprising in view of the results from the silicon 
investigations, in which the calculated and measured temperature 
profiles were in good agreement. 


43708 eee ony pp = = laser enue of 
in silicon: comparison of 


two processes. Fogarassy, 
E.P.; Narayan, J.; Lowndes, D.H.; White, C.H. Mar 1985. 
NTIS, PC A13/MF A01. File Number DE85008766. 
In Solid State Division progress report for period ending 
on 30, 1984. 
The rapid deposition of pulsed-laser energy into the near-sur- 
face region of silicon leads to melting of crystal, followed by liquid 
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phase epitaxial regrowth from the underlying substrate at a growth 
velocity of several meters per second. During rapid solidification, 
implanted or deposited group III and V impurities can be incorpo- 
rated into substitutional sites in the silicon lattice with concentra- 
tions far in excess of their equilibrium solubility limit. The authors 
have investigated and compared the incorporation of implanted or 
deposited antimony into the silicon lattice during laser annealing 
with a pulsed KrF UV laser (A = 0.249 ym, Z = 35 ns). The sur- 
face melting dynamics resulting from laser irradiation have been 
studied by time-resolved reflectivity. In the two cases, the sharp 
transition to the high reflectivity phase (R = 72%, at A = 0.633 
pm of the HeNe laser probe) is characteristic of molten silicon. 
Surface melt durations measured on implanted Sb (150 KeV, 5 x 
10'* cm~*) and deposited Sb (80 A thick on crystalline silicon) are 
significantly larger than those for virgin silicon. 


43709 (ORNL—6128, pp 86-87) UV laser-induced oxida- 
tion of heavily doped silicon. F , E.P.; Lowndes, 
D.H.; White, C.W. Mar 1985. NTIS, PC A13/MF A01. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In this work the authors have investigated the incorporation 
of oxygen into heavily doped silicon by laser treatment. Different 
dopants from geoupe INE and 'V Gack es As, Sb, and Ie) wore ime 
planted into (100) silicon to doses in the range 1-5 x 10"* cm 
Ce nie ee sue ech aed eae Oran 
(~ 1 Hz) provided by excimer lasers, XeCl (A = 0.308 pm), or 
KrF (A = 0.243 ym). The pulse durations were about 35 ns, and 
the energy density per pulse was in the range 1-1.3 J/cm?, sufficient 
to melt the silicon surface layer to a depth of several thousand ang- 
stroms, for a time period not exceeding approximately 150 ns. The 
authors observe in all cases, after one laser shot, incorporation of a 
small amount of oxygen localized in the surface as a thin silicon di- 
oxide layer 50-60 A thick, as deduced from ellipsometry measure- 
ments (native oxide ~ 30 A). Below the oxide layer, ion-implanted 
Si is recrystallized, and the different dopants (As, Sb, and In) are 
incorporated in substitutional sites into silicon lattices at very high 
concentration levels when compared with their ity limit at 
thermal equilibrium. By repetitive laser irradiation (50 to 500 shots) 
at the same energy density, they observe that the amount of oxygen 
incorporated depends markedly on the dopant. 


43710 (ORNL—6128, pp 87-88) Formation of partially 
coherent antimony precipitates in ion-implanted 


an- 

nealed silicon, Pennycook, S.J.; Narayan, J.; Holland, O.W. 

(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC A13/ 
MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

Su silicon alloys can be produced by ion implan- 
tation followed by thermal processing techniques which trap the 
dopant in substitutional sites but do not allow time for its precipita- 
tion. Such systems are metastable, however, and additional thermal 
processing may cause the precipitation of the dopant in excess of 
the solubility limit. Here the authors present a detailed characteriza- 
tion of Sb precipitates in Si with respect to structure, shape, orien- 
tation, and coherency with the matrix. (100) and (111) Si were im- 
planted with ™Sb* (200 keV, 4.4 x 10% cm™*) and recrystallized 
by solid-phase growth at 550°C for 20 min and then 
heated at 900°C for 40 min. The process of precipitation was found 
to start with homogeneous nucleation within the SPE-grown layer 
(which was free of extended defects), which produced precipitates 
5-10 nm in diam, centered at the depth corresponding to the mean 
projected range of the implanted Sb ions. Then dislocation loops 
Se ee ee 
a planar dislocation network. Precipitates associated with these dis- 
locations coarsened. 


43711 (ORNL—46128, pp 88-89) Point defect supersatur- 
diffusion in silicon 


ation and enhanced alloys. 
Pennycook, S.J.; Narayan, J.; Holland, O.W. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 
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The authors have studied (100) Si implanted with *'Sb* 
(200 keV, 4.4 x 10% ae ee 
growth (furnace annealing under flowing dry He gas at 550°C for 
20 min) or by LPE growth (pulsed ruby laser annealing, 1.4 J cm™? 
and 15-ns pulse duration). The dopant profile obtained in the SPE 
case was approximately 80-nm broad at a depth of 70 nm, with a 
peak concentration of 1 at. %, but in the LPE case an approximate- 
ly uniform concentration of 0.5 at. % was obtained down to a 
depth of 140 nm. The retrograde maximum solubility is 0.16 at. %. 


43712 (ORNL—6128, pe soem Mechanism for tran- 
sient-enhanced diffusion in 


tiee National Lab. 
S.J.; Narayan, J.; Holland, O.W. Tao 
TN). Mar 1985. NTIS, PC A1l3/MF A0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

High-dose ion implantation followed by solid-phase-epitaxial 
pia eect a ating ea et cam gente yt ae 
tion of supersaturated silicon alloys. However, these alloys also 
contain a high supersaturation of silicon interstitials, which give rise 
to transient, greatly enhanced dopant diffusion with subsequent 
heating. In this contribution, the authors present a study of a series 
of Si-Sb alloys of various concentrations which were made by Sb 
implantation under various conditions to deduce the origin of the 
observed transient diffusion. A multiple implant scheme was em- 
ployed to produce samples with an.approximately uniform dopant 
concentration from 40 to 150 nm in depth, but with the amorphous 
layer extending to a depth of 380 nmi: By scaling the implant doses, 
alloys with different concentrations in the uniform region were pro- 
duced, allowing an accurate measure of diffusion coefficients as a 
function of concentration. Diffusion coefficients during the transient 
enhanced diffusion were measured by precipitation and are shown 
on an Arhennius plot. 


43713 (ORNL—6128, pp 91-92) Prediction of transient- 
aed clio te thermal annealing of ion-im- 
aoe S.J.; Narayan, J.; Holland, O.W. 
Foal Rides Ni Lab. TN). Mar 1985. NTIS, PC Al3/ 
MF AO. File aor DE85008766. 

In Sclid State Division progress report for period ending 

pee a oot 
There have been several reports of transient-enhanced diffu- 
sion during furnace or rapid thermal annealing of ion-implanted sili- 
con and some reports of no enhancement. In this contribution, the 
authors show that many of the observed effects can be accounted 
for by an interstitial trapping mechanism, in which large numbers 
of Si atoms are trapped by group V dopant atoms in the amorphous 
material during implantation. These atoms are retained 
during solid-phase-epitaxial (SPE) growth, but can be released later 
during thermal processing to give the transient-enhanced diffusion. 
The authors present a model which can predict the transient effects 
(or lack of them) for any concentration of Sb, Bi, or As dopants 
sufficient to amorphize the silicon and any thermal processing tech- 
nology which relies on SPE growth (furnace, cw laser, or rapid 

thermal annealing). 


43714 (ORNL—6128, pp 105-107) Atom location by 
electron — Pennycook, S.J. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOI. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

For many years the orientation dependence of the character- 


analysis. However, this orientation 

extract i on the lattice location of foreign atoms within 
the crystalline matrix. Close to a Bragg reflection, a standing wave 
pattern is set up by the electron wavefront, which results in chan- 
neling of the electron current along or between the Bragg reflect- 
ing planes. When a standard two-beam condition is set up with the 
incident beam just outside the Bragg reflecting electron 
current is channeled predominantly between these planes depending 
on the exact incident beam orientation. This effect can be used as 
the basis for atom location studies by comparing the variations seen 
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in the x-ray yield from the matrix and impurity atoms, when the 
beam is tilted between these two channeling conditions. Sample re- 
sults are shown for Si-Sb alloys. 


43715 (ORNL—6128, pp 107-108) Atom location by 
axial electron channeling analysis. Pennycook, S.J.; Narayan, 
J. (Oak Ridge National Lab., TN). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Axial electron channeling analysis is a new technique for de- 
termining the lattice location of dopant or impurity atoms from 
small regions of a crystal examined by a transmission electron mi- 
croscope. The analysis uses the strong variation in characteristic x- 
ray intensity seen for small changes in crystal orientation close to a 
zone axis. It is a quantitative technique which is simple to use and 
can be applied to any crystal structure. All previous techniques 
have used a planar channeling geometry, when the variation of x- 
ray yield with crystal orientation is rather small. In axial geometry 
the effects are much larger, allowing higher sensitivity and much 
more convenient lattice location analysis. A similar advantage of 
axial geometry is seen in the closely related technique of ion chan- 
neling analysis. 


(ORNL—6128, pp 108-109) Direct imaging of 
— distributions in silicon by scanning transmission elec- 
. Pennycook, si, Narayan, J. (Oak Ridge 
National Lab., TN). Mar 198 . NTIS, PC A13/MF AOl1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Conventional transmission electron microscopy (TEM) relies 
on diffraction or phase contrast mechanisms to form the image and 
can, therefore, only image the dopant in semiconductors when it 
forms a separate distinct phase, such as a precipitate. With scanning 
transmission electron microscopy (STEM), incoherent imaging 
modes, which allow the formation of images showing strong atomic 
number (Z) contrast, are available. The image intensity simply re- 
flects the number of atoms under the beam, and it is not critical 
whether the atoms are isolated or in precipitate form. The authors 
have directly imaged Bi concentrations of 0.2-1 at. % and Sb con- 
centrations of 0.6-6 at. % in ion-implanted silicon using cross-sec- 
tion samples. These results represent the first direct images of 
dopant distributions in semiconductors by electron microscopy. 


43717 (ORNL—6128, pp 110-111) Phase determination 
of X-ray structure factors by observations of multiple beam 
effects. Shen, Q.; Tischler, J.Z.; Colella, R. 
Rafayette, IN). Mar 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

All common x-ray methods for determining electronic 
charge distributions in crystalline materials make use of only the ab- 
solute value of the complex x-ray structure factors, F(H). Since 
only the complex structure factors can be directly Fourier trans- 
formed to give the charge distribution, the best one can do with the 
absolute value of the structure factor absolute value F(H) is to get 
the auto-correlation function of the charge distribution. This is suf- 
ficient for determining the basic structure of most inorganic crys- 
tals. However, to determine accurately the charge distribution in 
many crystals (e.g., silicon and germanium), the phase of F(H) is 
also needed. One method for determining phases that has received 
much discussion in recent years uses the interference of multiple x- 
ray beams. In this experiment, the authors have demonstrated the 
utility of using such multiple beam effects for direct phase determi- 
nation. 


(Purdue Univ., 
1985. NTIS, PC A13/MF AOl1. File 


43718 (one. —<i28, p 111) 
MgO. 


vacancy in 
Y.; Picone, E.M.; Abraham, M.M. (Uni 
Autonoma de Mexico, Mexico City). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 
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Two species of radiation-induced paramagnetic defects exist 
in MgO crystals which possess identical electronic g values: g/sub 
perpendicular to/ = 2.0386(2) and g/sub parallel to/ = 2.0033(2). 
While investigating the effects of y irradiation on paramagnetic de- 
fects in nickel-doped MgO crystals, a new defect was discovered 
that has the same g values. The new defect has the following char- 
acteristics. First, no electron nuclear double resonance (ENDOR) 
of aluminum or any other nuclei with nonzero nuclear spin (I not 
equal to 0) was detected at 4.2 K. Second, motional averaging of 
the hole was not observed. Third, this defect was observed after a 
dose of only 1 x 10° R. On the basis of these results, it appears that 
a third species exists, involving a charge compensator which is not 
far beyond the next nearest neighbor. 


43719 (ORNL—6128, pp ace Time dependence of 
the current injection phenomena in nickel-doped MgO crys- 
tals at high temperatures. Tsang, K.L.; Tohver, H.T.; Chen, 
Y. (Univ. of Alabama, Birmin ). "Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The electrical conduction mechanisms in MgO:Ni with Pt 
electrodes at 1473 K have been studied over electric-field ranges up 
to ~ 10 kV/cm. The current transients induced by pulsed changes 
of the applied voltage, as well as transient short-circuit currents, 
have been measured and analyzed to yield two electron-hole re- 
combination lifetimes of 10 and 250 s. The main features of the re- 
sults are consistent with the double-injection model of the electrical 
breakdown of MgO at high temperatures. 


43720 (ORNL—6128, pp 113-115) Physical 

associated with the dielectric breakdown of MgO 

high temperatures. by K.L.; Chen, Y.; Tohver, H. T. 
(Univ. of Alabama, B ). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Dielectric breakdown is a serious problem i in the application 
of insulating materials at high temperatures in electric fields. The 
mechanisms involved depend on the material and conditions such 
as temperature, geometry, electric field, ambient atmosphere, elec- 
trode material, and impurity content. Electrical breakdown, there- 
fore, is a complicated phenomenon. In this work, the authors stud- 
ied the prebreakdown electrical characteristics induced by these pa- 
rameters individually. The results are found to be compatible with 
the double injection model. 


43721 (ORNL—6128, pp. 115-116) EPR powder pattern 
analysis for cubic sites of Fe** in MgO. Boldu, J.L.; Chen, 
Y.; Munoz, E.; Abraham, M.M. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
ene 30, 1984. 

The angular variation in the (110) plane for Fe** in an MgO 
single crystal was studied by verifying the local cubic symmetry. It 
was observed that the only stationary values for the magnetic field 
positions of the transitions with M not equal to 1/2 occur at the 
<100>, <110>, and <111> crystallographic directions. The 
EPR spectra obtained with the field parallel to the <100>, 
<111>, and <110> directions are shown. 


43722 (ORNL—6128, Optical properties of 
ion-implanted silicon. Jelliven, G.E. Jr.; Modine, F.A.,; 
White, C.W. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The optical properties of amorphous silicon formed by ion 
implantation are of great interest for pulsed-laser annealing applica- 
tions. However, the study of the optical properties of ion-implanted 
amorphous materials is complicated by the fact that those proper- 
ties are often a function of sample preparation variables. The study 
of the optical properties of ion-implanted materials is further com- 
plicated by the fact that, in general, the optical properties may vary 
significantly with the depth from the surface of the sample. One 
possible way of reducing the number of layers that must be consid- 
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ered is to implant the surface using several different ion energies, 
resulting in an evenly damaged front surface region. In this case, 
the surface can be modeled with only three media: air, oxide, and 
amorphous silicon. The real and imaginary parts of the dielectric 
function of amorphous silicon prepared by ion implanting Si* into 
Si at several implantation energies, resulting in a uniformly dam- 
aged layer ~ 230 nm thick are shown. Also shown are the dielec- 
tric functions of crystalline silicon and silicon implanted with 10'* 
B/cm? As can be seen, the B implantation results in only a slight 
alteration of the optical spectra, while the optical spectra are com- 
pletely changed when the implantation atom is silicon. 


43723 gant pp 117-118) eae 
ent reflectivity and transmission measurements of 

ductors. Jellison, G.E. Jr.; Craven, L.K.; Burke, H (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC Al3/MF 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In response to the need for data related to pulsed laser an- 
nealing, the authors have constructed a system for accurate meas- 
urements of the reflectivity (R), the transmission (T), and the inci- 
dent light intensity G) siusitensously for: tamperstares up to 
1000°C. The incident light sources are common cw lasers (Ar* ion 
458, 488, and 514 nm; HeNe: 633 and 1152 nm). Because part of the 
incident beam is split off and measured continuously, an accurate 


excimer laser ir- 
radiation. ; Lowndes, D.H.; Wood, R.F. 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC Al3/ 
MF AOl. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Several improvements have recently been made in our meas- 
urement system to allow accurate measurements of the reflectivity 
(on the nanosecond time scale) and the pulse energy density. The 
reflectivity of silicon versus time during and after pulsed irradiation 
with an excimer (KrF) laser is shown for energy densities below 
and just above the melting threshold. Also shown for comparison is 
the time profile of the laser pulse. For all energy densities shown, 
the reflectivity begins to rise when the laser pulse turns on and con- 
tinues to rise monotonically to ~ 42% before it goes into the high- 
reflectivity phase (this value corresponds to crystalline silicon at 
the melting point). The lowest energy density shown does not 
produce a high-reflectivity phase, while the three intermediate 
energy densities produce reflectivity jumps less than that of the 
highest energy density shown, indicating incomplete melting (over 
the first 200 A for these energy densities). 


43725 (ORNL—6128, pp 119-120) Stress effects of 
Raman line position pulsed-laser annealing. Jellison, 
G.E. Jr.; Wood, R.F. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

It has been found that when a uniaxial tensile stress is ap- 
plied to silicon, the optical phonon shifts its frequency and splits 
into a singlet and a doublet. Both the shift and the splitting are 
found to be proportional to the applied stress. The authors have 
performed a calculation to determine the phonon frequency shift 
and splitting for the case of pulsed-laser-annealed silicon. The re- 
sults are shown for <100> silicon in and for <111> silicon. 


(ORNL—46128, pp 121-122) Radial concentration 
ceiieate te PGs eet Rented T.W.; Jellison, G.E. 
Jr. (EG and G Ortec, Oak Ridge, TN). Mar 1985. NTIS, 
PC A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
ey oy 

Se ee eee ene enene Be » 
ray and gamma-ray detectors show substantial radial carrier con- 
centration gradients, and devices made from such crystals invari- 
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ably exhibit charge carrier trapping. The radial gradient appears to 
originate from deep rather than shallow levels; therefore, a deep- 
level transient spectroscopy (DLTS) study was performed to deter- 
mine the origin of the radial concentration gradient and the trap- 
ping. 


43727 ten pp 123-125) Effects of pulsed ex- 
cimer and CO, laser irradiation on the wide band gap semi- 
conductors ZnO and SiC. Lowndes, D.H.; Sonder, E.; 
Choyke, W.J.; Modine, F.A.; Chen, Y.; Williams, J.M. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A1l3/MF 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors recently initiated a study of PLP of ZnO and 
SiC, in order to compare the effects of CO2 and excimer lasers and 
to address several fundamental issues that are of concern in connec- 
tion with PLP of wide band gap compound materials in general. 
The lasers used in this study were a pulsed KrF excimer laser (248 
nm, ~ 35 ns FWHM pulse duration) at energy densities E/sub I/, 
ranging from 0.5-2.0 J/cm?, and a pulsed COs laser (10.6 » m, ~ 60 
ns FWHM) with E/sub 1/ = 0.3-6.0 J/cm? All the SiC specimens 
were of the 6H crystalline poly-type (including undoped, nitrogen-, 
and aluminum-doped specimens); both poly- and singl 
samples of ZnO were used. These experiments provide evidence (1) 
that melting does occur for SiC but not for ZnO (which is vapor- 
ized) and (2) that PLP is accompanied by irreversible changes in 
the near-surface region for both SiC and ZnO. 


43728 (ORNL—6128, pp 125-126) Time-resolved studies 
of ultrarapid solidification of highly undercooled molten sili- 
con formed by pulsed-laser irradiation. Lowndes, D.H.; 
Wood, R.F.; Jellison, G.E. Jr.; Carpenter, R. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors recently reported new results of nanosecond 
resolution time-resolved optical reflectivity measurements taken 
during pulsed excimer (KrF, 248 nm) laser irradiation of Si-implant- 
ed amorphous (a) silicon layers which, together with model calcu- 
lations and postirradiation TEM measurements, have allowed us to 
study both the transformation of a-Si to a highly undercooled liquid 
() phase and the subsequent ultrarapid solidification process. A 
number of improvements were made in both experimental and cal- 
culational techniques the our current studies. As a result of these 
improvements, they can now accurately monitor the heating of a-Si 
during absorption of the initial part of a laser pulse while still in the 
solid phase. Together with measurements of the precise time t/sub 
m/ of the onset of melting during the laser pulse, measurements in 
the solid phase provide data which can be used to determine the 
thermal conductivity K/sub a/ of a-Si. For example, model calcula- 
tions show that experimental data for t/sub m/ (E/sub 1/) imply a 

temperature-averaged K/sub a/ ~ 0.02 W/cm-K, compared with 
K/sub c/ (300 K) ~ 1 W/cm-K for c-Si. 


43729 (ORNL—6128, pp 126-127) Improved glow dis- 
charge implantation equipment. Westbrook, R.D.; Young, 
R.T.; Wood, R.F. (Oak Ridge National Lab., Mar 
1985. NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Gas discharge ion implantation using a simple dc glow dis- 
charge is an effective and inexpensive way to implant shallow 
layers of doping elements into a semiconductor surface. In contrast 
to conventional high-energy, low-current ion implantation systems, 
glow-discharge equipment provides a low-cost means to implant 
large areas of material with a high-current (up to milliamps), low- 
energy (<5 keV) ion beam in a short (<5 min) time. Also, as the 
implanted layer is very shallow, it is ideally suited for solid state 
devices requiring very thin, high sheet conductivity emitter regions. 
The authors describe here the latest version of the gas discharge 
equipment developed at ORNL and discuss its operating character- 
ae 
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43730 (ORNL—6128, pp 130-131) Ionic conduction and 
water diffusion in Li B Wang, J.C.; Bates, J.B.; 

Dudney, N.J. (Oak Ridge National Lab., . Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The properties of Li 8-alumina such as the c-lattice parame- 
ter, the activation energy for conduction, and the diffusivity of HzO 
are exceptions to the trends set by other alkali-metal B-aluminas. In 
this work the authors review and analyze these results. It is con- 
cluded that all these may be attributed to the small size of the Li* 
ion. 


43731 se BP a 131-132) Hydration thermody- 
namics of Na f- and lumina, Dudney, N.J.; Brun- 
cage, W.E.; Bates, iBs * Wan mc. (Oak Ridge National 

TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Nuniber DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Water is often suspected of contributing to deterioration of 
the electrolytic properties of Na B- and 8”-alumina. Both materials 
have a layered crystal structure, and water is readily adsorbed from 
the atmosphere into the so-called conduction layers which contain 
the mobile sodium ions. This work was undertaken to determine 
the thermodynamic parameters of the hydration reactions. 


43732 (ORNL—6128, pp 133-134) Reaction of polycrys- 
ee eS es er ee ee ee ee 

of hydroxyl groups. Bates, J.B.; Dohy, D.; Anderson, R.L. 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC A13/ 
MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The results of several previous studies suggest that B- and 
f”-alumina react with water vapor and COs, causing the formation 
of a carbonate on the surface of these materials. It is concluded 
from this study that sodium f-alumina reacts with CO. and H2O to 
form NaHCOs at high CO: pressures or NazCO; x xH2O at low 
COz pressures. The bicarbonate or carbonate produced in the reac- 
tion forms a 20-50-ym-thick crust or scale on the Na ”-alumina, 
which eventually retards further corrosion of the surface. The 
HsO* ions in the Na 8”-alumina grains dissociate by an endother- 
mic process to produce OH™ species. At high temperatures, ~ 
600°C, the OH™ is rapidly removed from Na f”-alumina, probably 
by the formation and evolution of HzO. The net result of reaction 
with CO, and H2O, dissociation of HsO*, and removal of OH™ ac- 
cording to the processes discussed above is to change irreversibly 
the composition of the grains in the degraded region near the sur- 
face. 


43733 (ORNL—6128, pp 135-136) Hydrogen diffusion in 
Pb 8”-alumina. Bates, J.B.; Dudney, N.J.; Wang, J.C. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The mobile Na* ions in Na 8”-alumina can be completely 
exchanged with Pb* ions by treatment in molten PbCl. When this 
exchange was carried out in the presence of air, protons in the form 
of OH™~ were introduced into the conduction layers along with lead 
ions. Although the concentration of OH~ was low, on the order of 
5 x 10°* per formula unit of Pb/sub 0.84/Mg/sub 0.67/Al/sub 
10.33/O;7, the distribution of OH™ after ion exchange indicated that 
the proton mobility in Pb 8”-alumina is high. The potential use of 
Pb f*-alumina as a fast proton conductor that is stable at 400°C 
motivated further studies of hydrogen diffusion. In this report, the 
results of tracer diffusion measurements by isotope exchange will be 
presented. 


Sibiame ie bal Soe ~~ model calcula- 
stoichiometric J.C. (Oak 
A13/MF 


43734 
tions for 
Ridge National Lab., TN). ay oo NII 
A01. File Number DE85008766. 





5983 / ERA-11/19 


In Solid State Division progress report for period ending 
September 30, 1984. 

Walker and Catlow recently reported the results of their 
shell model calculations for the structure and transport of Na A-alu- 
mina (Naf). The main computer programs used by Walker and 
Catlow for their calculations are PLUTO and HADES III. The 
latter, a recent version of HADES II written for cubic crystals, is 
believed to be applicable to defects in crystals of both cubic and 
hexagonal symmetry. PLUTO is usually used in calculating proper- 
ties of perfect crystals before defects are introduced into the struc- 
ture. Walker and Catlow claim that, in some respects, their models 
are superior to those of Wang et al. Yet, their results are quite dif- 
ferent from those observed experimentally. In this work these dif- 
ferences are investigated by using a computer program designed to 
calculate lattice energies for s Naf using the same shell model pa- 
rameters adopted by Walker and Catlow. The core and shell posi- 
tions of all ions, as welf as the lattice parameters, were fully re- 
laxed. The calculated energy difference between aBR and BR sites 
(0.33 eV) is about twice as large as that reported by Walker and 
Catlow. The present results also show that the relaxed oxygen ion 
positions next to the conduction plane in this case are displaced 
from their observed sites reported. When the core-shell spring con- 
stant of the oxygen ion was adjusted to minimize these displace- 
ments, the above-mentioned energy difference increased to about 
0.56 eV. These results cast doubt on the fluid conduction plane 
structure suggested by Walker and Catlow and on the defect struc- 
ture and activation energy obtained from their calculations. 


43735 (ORNL—6128, pp 139) Model for the enhanced 
conductivity of an ionic conductor co submicron insu- 
lator particles. Wang, J.C.; Dudney, N.J.; Bates, J.B. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The ionic conductivity of several silver and alkali halides 
such as Lil can be enhanced by several orders of magnitude by the 
addition of small particles of an insulator material such as Al,Os. 
Several models have been proposed to explain the phenomenon. In 
general it is assumed that the enhancement is caused by the exist- 
ence of a high conductivity layer surrounding each particle. In this 
work the authors adopt this idea and calculate the composition de- 
pendence of the conductivity using a very simple model. 


43736 (ORNL—6128, pp 140-141) Enhanced ionic con- 
ductivity in composite materials due to interfacial space 
charge layers. Dudney, N.J. (Oak Ridge National Lab., TN). 
Mar 1985. NTIS, PC Al3/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The ionic conductivity of a number of salts (e.g., B-Agl, Lil, 
CuCl, Hglz, etc.) can be enhanced by one to three orders of magni- 
tude with the addition of fine particles of an insoluble and noncon- 
ducting material such as Al,Os or SiOz. Typically the conductivity 
increases with addition of the inert particles and reaches a peak at 
10-40 vol % of the particles. The mechanism responsible for the en- 
hanced conductivity of the composite is not understood at this 
time. Some claim that this effect is due to an increased concentra- 
tion of charge carriers in a diffuse space charge layer near the 
charged surface of the particle. The goal of the present study is to 
test this proposed mechanism by calculating the maximum space 
charge layer effect and then using this result to estimate the con- 
ductivity of a composite with a random distribution of AlOs parti- 
cles. Also, the conductivity of composite systems has been investi- 
gated assuming an ordered distribution of particles which are sur- 
rounded by a high conductivity layer. 


43737 (ORNL—6128, PP. gr -142) Optical investigations 
ites, 


on AgCl. Chu, Y.T.; Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC Al13/MF AO1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

Preliminary SERS experiments on AgCl films have been 
conducted. The metal substrate was prepared by microlithograph 
techniques toe produce a rough surface. Nichols and Hexter predict- 
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ed that the stretching vibration frequency of Ag-Cl on a silver sur- 
face depends on the surface coverage of the AgCl layer. At full 
coverage, the mode was predicted to occur at 240 cm™! while it 
shifts to lower wave numbers at partial coverage. This frequency 
dependence is due to the interaction between dipoles arising from 
the absorbed molecules and their induced image dipoles. The au- 
thors observed a strong Raman peak at 240 cm™' in a scattering ex- 
periment using a 50-A AgCl film. When the thickness of AgC! film 
was reduced to less than a single molecular layer, a weak and 
broad Raman peak at 220-240 cm™' was observed. Although the 
exact thickness of the AgCl film was not known, the authors be- 
lieve that the shift of the Raman peak to lower wave numbers was 
a result of only partial coverage because the Raman peak shifted 
back to 240 cm™ after redeposition of AgCl onto this sample. 
These experimental results support Nichols and Hexter’s predic- 
tions, but more quantitative measurements are still in progress. A 
theoretical investigation has been made of the surface polaritons at 
the interface between air and a thick AgCl crystal. 


43738 ae =? a of surface 
polaritons in uniaxial ALOs. Ch ; Bates, J.B. (Oak 
Ridge National Lab., TN). io 1983. Wis. PC Al13/MF 
AO01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Nonradiative surface polaritons can be investigated experi 
mcateliy thes aa ene eee ae eo 
(ATR). In this method, a prism is separated from a sample by a 
small air gap. The intensity of the internally totally reflected beam 
is measured as a function of frequency and angle of incidence; 
when the frequency and the wave vector parallel to the prism-air 
interface match those of a surface polariton of the sample, the re- 
flected beam has a minimum intensity. This occurs because the eva- 
nescent tail of the reflected field can couple to the field of the sur- 
face polariton in the sample. This method can be used to measure 
surface dispersion curves very accurately. 


43739 SS pp tent, en < the 
FLL Si. Christen, D.K.; 
Kerchner, H.R.; Sekule S.T. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Measurements of the flux-line lattice (FLL) morphology in 
Vs3Si using small-angle neutron diffraction have revealed correla- 
tions between the symmetries of the FLL and the real crystal, as 
well as a curious and somewhat complex dependence on the magni- 
tude of the magnetic flux density. At the same time, determinations 
of the FLL form factor indicate that the low-field (B = 1T) FL- 
FL interaction is quite simple, as evidenced by a London-like be- 
havior, with linear superposition of individual FL microscopic 
fields. In the London picture the FL core is assumed to be negligi- 
bly small, so that the FL-FL interaction depends only on the mi- 
croscopic fields and supercurrents and is parametrized only by the 
magnetic field penetration depth A. For VsSi, this model should be 
a very good approximation for well-separated flux lines (i.e., at low 
flux density). Conceptually, it is appealing to envision anisotropic 
FL interactions as arising from an anisotropic penetration depth A 
(r) in a generalized London model. Presently, the authors have ana- 
lyzed the observed FLL morphology data using such a phenome- 
nological approach and find the qualitative agreement presented. 


43740 (ORNL—6128, pp 147-148) Absolute determina- 
tion of the depth in super- 
conducting V;Si. Christen, D.K.; Sekula, S.T.; Kerchner, 
H.R.; Chang, Y.K. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

The temperature-dependent penetration depth A(T) is the 
fundamental length that describes the spatial variation of a static 
magnetic field within a superconductor, including the field decay 
from the core of an isolated flux line (FL) in a type-II supercon- 
ductor in the mixed state. The penetration depth has been the sub- 
ject of extensive investigation in a number of superconducting pure 
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materials and alloys. Few experimental techniques enable an abso- 
lute determination of A; usually one may obtain only relative 
changes with temperature. The authors have shown that for an ex- 
treme (high-kappa) type-II superconductor, such as VsSi, it is possi- 
ble to measure A(T) absolutely from the low-field flux-line lattice 
(FLL) form factor F/sub hk/, which is extracted from the intensity 
of neutrons diffracted at small angles from the FLL. Since this 
technique provides an absolute determination, it enables a direct 
comparison to the predictions of microscopic theory. Here the au- 
thors compare the observed A to the BCS theory and its modifica- 
tions due to many-body effects. 


43741 Geese pp 148-150) gy ion modi- 
fication, and annealing of VN films. Thom: 
son, J.R.; Christen, D.K.; Sekula, S.T.; Beardsley, G. 
Lowndes, D.H. (Univ. of Tennessee, Knoxville). Mar 1988, 
NTIS, PC A13/MF AO01. File Number DE85008766. 

‘In Solid State Division progress report for period ending 


September 30, 1984. 

Recently there has been a growing interest in the supercon- 
ductive cniaeail vanadium nitride. Several factors contribute to 
this interest including a recent theoretical calculation concluding 
that spin fluctuations severely suppress the onset of superconducti- 
vity in this material. Also, VN/sub x/ crystallizes in a NaCl, B1 
phase for x = 0.7; when damaged by neutrons, these materials tend 
to have smaller reduction in the superconductive transition temper- 
ature T/sub c/ than other high-T/sub c/ materials, especially those 
from the A15 family. For these reasons and others, the authors 
have investigated the formation and subsequent modification of VN 
using the techniques of ion implantation, ion damage, laser quench- 
ing, and thermal ing. A variety of material properties were 
investigated including T/sub c/, the electrical residual resistance 
ratio (RRR) and resistivity rho, and in some cases, the upper criti- 
cal magnetic field, H/sub c2/(T). 


43742 (ORNL—6128, pp 152) Magnetic investigation of 
CePQ,. Ellis, J.T.; Sekula, S.T.; Thompson, J.R.; Boatner, 
L.A. Mar 1985. NTIS, PC A13/MF A0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The magnetic properties of rare-earth orthophosphates have 
been a subject of interest for some time. Wang and Feigelson have 
reported quite high Neel temperatures (225 to 505 K) for GdPO,, 
TbPOQ,, and DyPQ,, while a Neel temperature of 88K has been re- 
ported for CePOQ,. In view of the many interesting properties of 
Ce-based compounds and alloys and the technical importance of 
the rare-earth orthophosphates, the authors have investigated the 
bulk magnetic properties of CePO,. 


43743 (ORNL—6128, pp 162-163) Cation transport in 
MgO. Martinelli, J.; Weeks, R.A.; Sonder, E.; Zuhr, R.A. 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, PC A13/ 
MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The nuclear reaction 18Q(rho, proportional to )'*N can be 
used to measure the thickness of a layer of Mg'*O produced by Mg 
motion to the cathode face of an MgO sample and reaction with 
18Q ambient at that face. By use of this method, parameters such as 
cation vacancy diffusion coefficients, transference numbers, and 
magnesium diffusion coefficients can be obtained. The authors have 
measured the buildup of Mg**O films as a function of time, electric 
field, and temperature for the range 800-1000°C. Ionic transference 
numbers and values for the vacancy mobility are given. Magnesi- 
um-ion self-diffusion coefficients are plotted vs inverse temperature. 


(ORNL—6128, pp 163) Diffusion of oxygen in 


MgO. Martinelli, J.; Weeks, R.A.; Sonder, E.; Zuhr, R.A. 
(Vanderbilt Univ., ‘Nashville, TN). Mar 1985. NTIS, PC 
A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The reaction '*O(rho, proportional to )**N can be used to 
detect the presence of '*O as a function of depth below the surface 
of a solid sample. Therefore, its use permits measurements of diffu- 
sion profiles produced by annealing a solid sample in **O2 gas. The 
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authors have used this technique to obtain data on oxygen diffusion 
rates in MgO for the temperature range 800-1000°C. The close 
agreement between this data and results obtained by a different 
method gives confidence that the measured diffusion coefficients 
are reliable. 


43745 (ORNL—6277) Stefan-type problem with void for- 
mation and its solution, Solomon, A.D.; Wilson, 
D.G. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 26p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86013521. 

The density of most materials changes under melting and 
freezing. For certain materials being considered as potential latent 
heat storage materials for use in a space station, this density change 
may be large. A density change induces a change of volume of the 
material occupying a given container gad this creates vapor “bub- 
bles” or “voids.” We have formulated a problem that models a 
phase change process with such a void and that has an explicit so- 
lution. We examine the solution to gain a further understanding of 
the thermal and phase change performance of a material in which 
such voids form. We also look at the related problem of melting a 
material in which a void is initially present. Examples are given of 
the performance of a lithium fluoride phase change material subject 
to melting and freezing. 3 refs., 5 figs. 


43746 (RSRE-MEMO—814) Transient annealing of 
semiconductors by. laser electron-beam and radiant heating 
techniques. Cullis, A.G. (Royal Signals and Radar Establish- 
ment, Malvern (UK)). 1985. 172p. NTIS, PC A08/MF AOI. 

Annealing techniques which rely upon transient energy dep- 
osition in semiconductors from Q-switched and scanning continuous 
wave laser, electron beam, ion beam, and other radiant sources are 
reviewed. Advances achieved using transient annealing methods in 
fundamental and applied physics are described. 


43747 (SAND—85-2868C) Effects of Si/Ge multilayered 
structures on Bi projected range distributions. Picraux, S.T.; 
Tose ie J.Y.; Brice, D.K. (Sandia National Labs., Albuquer- 

NM (USA)). 1986. Contract AC04-76DP00789. 15p. 
CONF- 8606101—5). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86014144. 

From 5. international conference on ion beam modification 
of materials; Catania, Italy (9 Jun 1986). 

Ion range distributions in Si/Ge multilayered structions were 
studied by glancing angle Rutherford backscattering analysis. Alter- 
nating layers of silicon and germanium with thicknesses ranging 
from 25 to 60 nm were prepared by uhv deposition and then im- 
planted with Bi at energies ranging from 70 to 385 keV. Experi- 
mental results exhibit the expected discontinuities at Si/Ge inter- 
faces and depend strongly both on whether Si or Ge is the first 
layer in the sequence and on projected range to layer thickness 
ratio. results are compared to a recent theoretical approximation, 
the method of equivalent atomic stopping (MEAS), for determining 
ion depth distributions in multilayer targets. 


43748 Single-crystal, optical interference filters and inte- 
grated high reflector/photodiode using multilayers of GaP 
and GaAs/sub x-italic/P/sub 1-//sub x-italic/. Gourley, 
P.L.; Biefeld, R.M.; Zipperian, T.E. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Applied Physics 
Letters; 49: No. 5, 242-244(4 Aug 1986). Contract AC04- 
76DP00789. 

Using metalorganic chemical vapor deposition, we have pro- 
duced single-crystal optical interference filters (high reflectors and 
antireflectors) with al ing quarter-wave thick layers (in the 
range 300—600 A-circle) of GaP and GaAs/sub x-italic/P/sub 1-// 
sub x-italic/, We have measured reflectance values from 0.08 to 
0.90 at selected wavelengths from 460 to 750 nm. These filters have 
the unique feature that their design wavelength can be shorter than 
that corresponding to the energy band gap of the multilayer. In ad- 
dition, we have produced an integrated optical detector in which a 
photodiode and an electrically active high reflector were grown se- 
quentially in a single growth run. The spectral characteristics of the 
filters and integrated detector are reported here. 
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43749 Metal halide saturable absorbers at 248 nm. 
Kaplan, R.D.; Gibson, R.B. (Los Alamos National Labora- 
tory, Mail Stop E543, Los Alamos, New Mexico 87545). 
Applied Physics y vt 49: No. 5, 251-2524 Aug 1986). 

transmissions of CsI and NaBr vapor are measured 
at 248 nm. Absorption of these representative alkali metal halides 
saturates at 10—100 mJ cm~? fluence. Ratio of small-signal to satu- 
rated absorption coefficients is of order 10. 


43750 Measurements of the critical resolved shear stress 
for indium-doped and undoped GaAs single crystals. Tabache, 
M.G.; Bourret, E.D.; Elliot, A.G. (Center for Advanced 
Materials, Lawrence "Berkeley Laboratory, Berkeley, Cali- 
fornia 94720). Applied Physics Letters; 49: No. 5, 286-291(4 
Aug 1986). Contract AC03-76SF00098. 

Direct measurements of the critical resolved shear stress of 
undoped and indium-doped GaAs single crystals at high tempera- 
tures have been performed using dynamical compression tests. At 
the melting point the critical resolved shear stress of GaAs:In is 
only twice that of undoped GaAs. At low temperatures, the activa- 
tion energy for the motion of dislocations is not affected by indium 
doping. From these findings we conclude that crystallographic 
glide is not the only cause of dislocation formation in these GaAs 
crystals and solution hardening is not responsible for the reduction 
in dislocation density in GaAs:In. 


Conditions for uniform growth of GaAs/sub 1-// 
sub ee x-italic/ superlattices. yo A.E.; 
Kibbler, A.; Wanlass, M.W.; Biefeld, R.M. (Solar ae 
Research Institute, —_—. Colorado 80401). Journal of 
plied Physics; 60: No. 3, 1206-1208(1 Aug 1986). Contract 
4.002-83CH 10093. 

Nonplanar morphology and compositional inhomogeneity 
are observed in GaAs/sub 1-//sub x-italic/P/sub x-italic/ superlat- 
tices when the phosphorus content is substantially different in adja- 
cent sublayers. The main characteristic feature of the distortion is a 
series of ribbonlike regions running through the superlattice which 
etch at a faster rate and contain more phosphorus than the sur- 
rounding material and are also the source of clusters of dislocations. 
Morphological stability and a general decrease in dislocation densi- 
ty can be effected by decreasing the interlayer strain, i.e., composi- 
tional difference, between the superlattice sublayers. 


43752 ae eae 
pensated Ge:Be. Germer, T.A.; Hae; 

(Lawrence Berkele Laboratory University of Califor- 
nia, Berkeley, ‘ornia 94720). Journal of Applied Physics; 
60: No. 3, 1055-1058(1 Aug 1986). Contract AC03- 
76SF00098. 

The temperature of the free-carrier concentra- 
tion in germanium doped with the double acceptor Be has been in- 
vestigated using the photo Hall-effect technique and found to be 
strongly temperature dependent when the residual shallow impuri- 
ties are closely com: Close compensation (N-italic/sub A- 
italic/aN-italic/sub D-italic/) of shallow levels was achieved by 
controlling the concentration of a beryllium—hydrogen acceptor 
complex A-italic(Be,H) which is present in crystals grown under a 
Hg atmosphere. This complex can be removed with high-tempera- 
ture annealing. An increase of up to two orders of magnitude in 
free-carrier lifetime as a function of temperature is found to occur 
between 5 and 11 K in closely compensated material due to the 
population inversion of ionized centers created by optical pumping. 


(inGa)As/GaAs 
er superlattice diodes. Myers, D.R.; Arnold, 

; Zipperian, T.E.; Dawson, L.R.; "Biefeld, RM; Fritz, 
LJ.; Barnes, C.E. (Sandia National Laboratories, Albuq juer- 
gee, New Menico 87185) . Journal of Applied Physics; 60: No. 

1131-1134(1 Aug 198 ee 76D 89. 

We have examined the properties of (InGa)As/GaAs 
strained-layer superlattices (SLSs) that have been disordered by im- 
sleatetion of 5 = 10°Yem* 250 keV “Zn* followed by controlled 
atmosphere annealing at 680°C for 30 min. Ion channeling tech- 
niques indicate that the Zn-disordered regions of the SLS contain 
extensive crystalline damage after annealing. Simulations of the dis- 
ordering process using an analytic ion range code predict that the 


of closely com- 
N.M.; Haller, E.E. 
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electrical junction resulting from the implantation process is located 
outside the disordered region of the SLS in both the vertical and 


age SLS composition; this result is consistent with the results of the 
simulations. This study demonstrates that i disordering 
can be as useful for strained-layer systems as for less severely mis- 


nematic-liquid-crystal 
D.J.; Scott, J.F. (Los Alamos National Los 
Alamos, New Mexico 87545). Review eview [Section] B 
Condensed Matter; 34: No. 3, 1815-1819(1 Aug 1986). 

The transmission electron micrographs of submicrometer- 
thick specimens of incommensurate barium sodium niobate obtained 
by Xiao-qing e-italict-italic a-italicl-italic. exhibit textures with lines 
of disclinations ending in vertices of Friedel index m-italic = +1. 
These are similar to those observed in nematic-li 
with continuously degenerate 
the vertices at which these lines meet permits us to examine 
physical and topological basis for the equivalence of the two sys- 
tems. A four-state clock model, in two dimensions, is shown to pre- 
dict the observed structure. 


43755 Pressure dependence of proton glass freezing in 

Rb/sub 1-//sub x-italic/(NH,)/sub x-italic/H2PO,. Samara, 

G.A.; Schmidt, V.H. (Sandia National oe Albu- 

= ue, New Mexico 87185). Physical Review [Section] B: 
lensed Matter; 34: No. 3, 2035-2037(1 Aug 1986). 

Studies of the frequency-dependent dielectric properties of a 
Rb/sub 0.52/(ND,)/sub 0.48/D2 PO, (72% deuterated) crystal have 
shown that the deuteron glass-freezing temperature (T-italic/sub g- 
italic/) is suppressed by hydrostatic pressure at a rate of -2.0 K/ 
kbar. This is explained in terms of the influence of pressure on the 
hydrogen bond potential. It is suggested that the glassy state should 
be completely suppressed (i.c., T-italic/sub g-italic/--0 K) at a 
pressure of less than 10 kbar in undeuterated crystals of similar 
composition. 


strained-layer superlattices. 
Zipperian, T.E.; Dawson, L.R. (Sandia National 
ries, Albuquerque, New Mexico 87185). Applied Physics Let- 
ters; 49: 4, 212-214(28 Jul 1986). Contract AC04- 
76DP00789. 

The impact ionization coefficients for electrons and holes 
have been measured in In/sub 0.2/Ga/sub 0.8/As/GaAs strained- 
layer superlattices (SLS’s) for transport perpendicular to the super- 
lattice. The pure electron and hole initiated primary photocurrents 
were produced in p-italic* n-italic mesa photodiodes having In/sub 
0.1/Ga/sub 0.9/As alloy photon absorption and an SLS 
active region carrier concentration of 7.4 x 10"* cm~*. The impact 
ionization coefficient for electrons is found to be than for 
holes with a ratio that varies from 1.8 at 2.7 x 10° V/cm to 1.4 at 
3.8 x 10° V/cm. 


21 Jul 1986). 


the — axis (Aa-italic/a-italic = 6.4%). X-ray oscillation 
that the superlattices are three-dimensional crystals. 





Transferable nonorthogonal tight-binding param 
aon for silicon, Allen, P.B.; Broughton, J.Q.; McMahan, 
A.K. (Department of Physics, State University of New 
York at Stony Brook, — Brook, New York 11794-3800). 
Physical Review [Section] B: Condensed Matter; 34: No. 2, 
859-862(15 Jul 1986). 

Nonorthogonal Slater-Koster (‘‘tight-binding”) parameters 
have been fitted to linear muffin-tin orbital band structures of sili- 
con in the hypothetical sc, foc, and bec structures at the density of 
ordinary diamond-cubic silicon. First- and second-neighbor param- 
eters are used for all three structures. When the eight parameters 
(H-italic/sub s-italic//sub s-italic//sub o7/,...,S-italic/sub p-italic// 
sub p-italic//sub 2/) are plotted as a function of neighbor distance, 
they describe approximate smooth curves which align well with the 
values found by Mattheiss and Patel for diamond-cubic Si, even 
though local coordination is entirely different. This suggests an ap- 
proximate transferability of tight-binding parameters, at least if the 
volume is constant and coordination number is four or higher. 


43759 Dielectric function and plasmon structure of stage- 
a _ graphite. Shung, K.W.h. (Solid State Division, 
Ridge National Laboratory, Oak Ridge, Tennessee 
S783 Department of Physics, University of Tennessee, 
Knoxville, Tennessee 37916). Physical Review [Section] B: 
Condensed Matter; 34: No. 2, 979-993(15 Jul 1986). 

In this paper, we carefully study the dielectric function of 
stage-1, acceptor-type graphite intercalated compounds (GIC’s). 
We model the system by a superlattice of an infinite number of 
graphite layers, each of which has the band structure described by 
the two-dimensional calculation of Blinowski e-italict-italic a-italicl- 
italic. Tunneling between graphite layers is neglected, and so are 
effects due to intercalants except that of determining the Fermi 
level. However, we have retained a Coulomb term that describes 
the interaction between electrons on different layers. With this 
model, we are able to express the result in analytical form, and our 
treatment is essentially exact. Because of the Coulomb interaction 
along the c-italic axis, the excitation spectrum has a plasmon band 
in the (q-italic,w) plane, where q-italic is the in-plane momentum 
transfer and w the energy transfer. This plasmon band is typical for 
the superlattice structure and contains a three-dimensional mode. 
We find that, despite the presence of a complicated band structure 
in GIC’s, the three-dimensional characteristics of the plasmons still 
dominate. A quantitative comparison of plasmon structure between 
our theory and electron scattering experiments is made in this 
work. We obtain reasonable agreements between our theory and 
the measurement, concerning the plasmon energy, the plasmon 
width, and the plasmon intensity. The agreement suggests that our 
dielectric function is reliable in describing the dynamic screening 
mechanism for GIC’s. 


between the Auger line shape and the 
electronic properties of graphite. Houston, J.E.; Rogers J.W. 
Jr.; Rye, R.R.; Hutson, F.L.; Ramaker, DE. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] B: Condensed Matter; 34: No. 2, 
1215-1226(15 Jul 1986). tract AC04-76DP00789. 

The experimental carbon Auger line shape for graphite has 
been obtained, corrected for the effects of the secondary-electron 
background and extrinsic losses, and placed on an absolute energy 
scale through the use of photoelectron measurements. The resulting 
line shape is compared to a model which consists of the self-convo- 
lution of the graphite one-electron density of states including 
atomic values for the symmetry-determined Auger matrix elements. 
A poor comparison results from this simple model which is consid- 
erably improved by the inclusion of dynamic initial-state screening 
effects. Further improvement results from accounting for final-state 
hole-hole interactions. The final state is characterized by effective 
hole-hole interaction energies of 2.2 eV corresponding to two holes 
in the o band, 1.5 eV for one hole in the o and one in the 7 band, 
and 0.6 eV for both holes in the 7 band. The remaining discrepan- 
cies in our model comparison are suggested to be due to a plasmon 
emission intrinsically coupled to the Auger final state. 
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43761 F-italic -center production in alkali halide crystals 
by monochromatic x-ray and ultraviolet radiation. Sever, 
Bi R.; Kristianpoller, No Brown, F.C. (Department of Phys- 
ics, University of Illinois at Urbana-Champaign, 1110 W. 
Green Street, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: Condensed Matter; 34: No. 2, 1257-1263(15 Jul 1986). 

The spectral dependence of the F-italic-center production ef- 
ficiency was observed in the hard-x-ray region at the K-italic edge 
of bromine in KBr and in the near-ultraviolet part of the spectrum 
corresponding to the exciton region of several alkali halides. Evi- 
dence of a definite increase at the core threshold was observed as 
well as a significant wavelength dependence of the F-italic-center 
production efficiency in the near-uv region. These studies were 
made possible by the development of an extremely sensitive method 
of detecting F-italic centers in ultralow concentrations, which uti- 
lizes the luminescent properties of these centers. 


43762 Lifetime effects in low-stage intercalated graphite 
systems. Shung, K.W.h. oor State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831; _— 
ment of Physics, University of Tennessee, Knoxville, Ten- 
nessee 37916). Physical Review [Section] B: Condensed Matter; 
34: No. 2, 1264-1272(15 Jul 1986). Contract ACO0S5- 
840R21400. 

Based upon a superlattice model for graphite intercalated 
compounds (GIC’s), we present in this paper a detailed calculation 
of the lifetime of a conduction electron in a stage-1, acceptor-type 
GIC. Both intraband and interband processes, as well as intervalley 
processes, are included in this calculation. We find that it is very 
important to include the dynamic screening in the scheme, because 
the Coulomb interaction can generate plasmons that provide an effi- 
cient way for electrons to decay. The calculated electronic lifetime 
is then applied to the examination of the broad edge structure 
found in optically induced interband transitions. There, only partial 
success is found, possibly because of inaccurate determination of 
the Fermi energy. Improvements of our present calculation are sug- 


Submicron silicon powder production in an aerosol 
seed. Wu, J.J.; Flagan, RC: Gregory, O.J. (Division of 
Engineering and Applied Science, California Institute of 
Technology, Pasadena, California 91125). Applied Physics 
Letters; 49: No. 2, 82-84(14 Jul 1986). 

Powder synthesis by thermally induced vapor phase reac- 
tions is described. The powder generated by this technique consists 
of spherical, nonagglomerated particles of high purity. The parti- 
cles are uniform in size, in the 0.1—0.2 ym size range. Most of the 
particles are crystalline spheres. A small fraction of the spheres are 
amorphous. Chain agglomerates account for less than 1% of the 
spherules. 


43764 Diffusion dynamics of holes in In/sub x-italic/Ga/ 
sub 1-//sub x-italic/As/GaAs strained-layer superlattices. 
Gourley, P.L.; Wiczer, J.J.; Zipperian, T.E.; Dawson, L.R. 


(Sandia National Laboratories, Albuq uquerque, New Mexico 
87185). Applied Physics Letters; 49: No. 2, 100-102(14 Jul 
1986). Contract AC04-76DP00789. 

We investigate the diffusion dynamics of minority-carrier 
holes in In/sub 0.2/Ga/sub 0.8/As/GaAs strained-layer superlat- 
tices by measuring their diffusion lengths, both parallel and perpen- 
dicular to the layers, and recombination lifetime for temperatures 
between 78 and 300 K. From these data we determine a phenome- 
nological hopping time for interlayer motion. We also estimate the 
valence-band barrier heights which govern this motion, by studying 
the interband quantum well optical transition energies over the 
same temperature range. 


43765 Pee ot Re See spent, See a omnes 


using synchrotron x-ray topography. Lu, Y.; ee mn, a 
Route, R.K.; Rek, "ZU. (Center for Ma 
Stanford University, Stanford, California 94305). a > 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 4: No. 4, 2190-2194(Jul 1986). 

Synchrotron x-ray topography has been used to study struc- 
tural defects in CdTe crystals. Substrates from six commercial 
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sources as well as crystals grown in our own laboratory by the ver- 
tical Bridgman method were studied. X-ray topography is known 
to be very sensitive to lattice strain and it reveals a broad range of 
defects. Extensive subgrain structure was detected in virtually all 
substrate material studied, in basic agreement with chemical etch- 
ing, cathodoluminescence, and double crystal rocking curve 
(DCRC) analysis. Dislocations, dislocation tangling, and micropre- 
cipitates were revealed as well. In addition, we found extensive slip 
systems and large, long-range misorientations (average 200—500 arc 
s). These findings suggest there may be serious problems with me- 
chanical and/or thermal stresses during the growth of CdTe. We 
also include results from preliminary studies on ZnCdTe substrates. 


43766 Thermal and ion-assisted reactions of GaAs(100) 
with molecular chlorine. Balooch, M.; Olander, D.R.; Siek- 
haus, W.J. (Center for Advanced Materials, Lawrence 
Berkeley Laboratory and the Department of Nuclear Engi- 
neering, University of California, Berkeley, California 
94720). Journal of Vacuum Science and on B: Micro- 
electronics Processing and Phenomena; 4: No. 4, 794-805(Jul 
1986). Contract ‘ACO3-76SF00098. 

Reaction of single-crystal GaAs with molecular chlorine was 
studied with and without simultaneous bombardment by energetic 
argon ions. The reaction was detected by an i-italicn-italic s-italici- 
italict-italicu-italic mass spectrometer; reflected chlorine and reac- 
tion product signals were measured as functions of crystal tempera- 
ture. A modulated molecular beam of intensity 1 x 107 cm™? s™? 
was used for the purely thermal reaction tests. At temperatures 
greater than 550 K, the monochlorides of Ga and As were ob- 
served in equal quantities. At lower temperatures, only the trichlor- 
ides were observed. A maximum reaction probability for trichloride 
production of 0.3 was observed at 450 K. The effect of modulated 
ion bombardment with a steady Cl, beam was also examined. The 
shapes of the waveforms of the desorbed products observed in this 
experiment suggested that the gallium-chloride-producing reaction 
was stimulated by ion bombardment. In the absence of ion-assisted 
desorption, the gallium chloride surface builds up to a saturation 
coverage of —10** Ga atoms/cm* This layer prevents reaction of 
the substrate GaAs with the Cl, beam. A quantitative model of. the 
ion-assisted reaction was proposed and compared with the data. 


43767 Neutron diffraction evidence for unusual cohesive 
H-bonding interactions in 8-(BEDT-TTF).X organic super- 
conductors. Emge, T.J.; Wang, H.H.; Geiser, U.; Beno, 
M.A.; Webb, K.S.; Williams, J.M. (Argonne National Lab., 
IL). Journal of the American Chemical Society; 108: No. 13, 
3849-3850(25 Jun 1986). Contract W-31-109-ENG-38;AC02- 
76CHO00016. 

In order to determine the nature,and exact geometries of the 
interionic interactions that are responsible for crystal cohesion be- 
tween the sheetlike networks of radical cation molecules and the 
halide-containing anions in the layered organic conductors of the 
type B-(ET)X, the authors have undertaken low-temperature (20 
K) neutron diffraction studies of the X- = Aula~ and I;~ salts. For 
these synthetic organic superconductors, B-(ET),Auls has the high- 
est T/sub c/ (~ 5K) at ambient pressure, and B-(ET)ls has the 
highest T/sub c/ (~ 8 K) under a nonhydrostatic pressure of 1.3 
kbar. The discovery of very short H...I contacts in B-(ET),Aul: is 
surprising because such interactions are generally assumed to be 
weak. There are important implications for the design and synthesis 
of new systems where the X/sub n/~ anions contain 
halide (1, Br, Cl, F) atoms, namely, that H-bonding interactions of 
the type H...X play a major role in determining the crystal cohesive 
forces between donors and anions thereby controlling compound 
formation. 


43768 mene of superconducting transition tempera- 
ture on pressure in primitive hexagonal Si. Erskine, D.; Yu, 
P.Y. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratories and ent of Physics, 
University of California, Berkeley, California 94720). Physi- 
cal Review Letters; 56: No. 25, 2770-2770(23 Jun 1986). Con- 
tract AC03-76SF00098. 

A Comment on the Letter by K. J. Chang e-italict-italic a- 
italicl-italic., Phys. Rev. Lett. 54, 2375 (1985). 


Alloy-stabilized semiconducting and magnetic zinc- 
blende phase of MnTe. Wei, S: Zunger, A. (Solar Energy 
Research Institute, Golden, ‘Colorado 80401). 

Review Letters; 56: No. 22, 2391-2394(2 Jun 19 
AC02-77CH00178. 

While MnTe has the stable NiAs structure with a direct 
band gap of 1.30 eV and a Mn-Te bond length of 2.92 A-circle, ex- 
trapolation of the data for the zinc-blende alloy Cd/sub 1-//sub x- 
italic/Mn/sub x-italic/Te to x-italic = 1 suggests an alloy-stabilized 
MnTe phase with very different ies: a band gap of —3 eV 
and a Mn-Te bond length of 2.73 A-circle. We model the structur- 
al, magnetic, and electronic properties of such a hitherto unknown 
zinc-blende-like MnTe phase through spin-polarized total-energy 
calculations, and report its unusual properties in both ferromagnetic 
and antiferromagnetic spin ordering. 


43770 Growth of fractally rough colloids. Keefer, K.D.; 
oe D.W. (Sandia National Laboratories, 

ue, New Mexico 87185). Physical Review Letters; 56: No. 
2, 2, 2376-23792 Jun 1986). ‘Contract AC04-76DP00789. 

We report the growth and structure of fractally rough sili- 
cate particles in solution. Using small-angle x-ray scattering, we 
find fractal surfaces both in solution and in a porous solid made 
from the solution precursor. Finally, we develop a simple model 
which both is consistent with silicate chemistry and generates frac- 
tally rough structures. 


43771 Fine diamond turning of KDP crystals. Fuchs, 
B.A.; Hed, P.P.; Baker, P.C. (Lawrence Livermore National 
Laboratory, Materials Fabrication Division, 

P.O. Box 808, Liv California 94550). 

25: No. 11, 1733-1735(1 Jun 1986). Contract err G- 
48. 


Frequency doubling optical components for the Nova laser 
system are made from single-crystal potassium dihydrogen phos- 
phate (KDP). hey a pe = ea for these 
components, we found that single-point diamond sae oa 
used to directly produce finished parts with no need for additional 
surface polishing. A surface roughness of better than 8-A rms and 
ob. LV teu Renta een eee widens 
machine and tool parameters. Further improvement in surface finish 
may be possible by employing refined diamond turning procedure 
and equipment. 


43772 Effect of microstructure on the arsenic profile in 
implanted silicon. Co W.A.; Rhee, M.H.; Williams, 
J.M.; Streit, L.A.; Williams, P. (Arizona State Univ., 
Tempe, USA. Mechanical and Engineering; Oak 
Ridge National Lab., TN, USA. State Physics Div.; 
Arizona State Univ., Tempe, USA. Dept. of Chemistry). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; 16: No. 2/3, 
171-176(Jun 1986). (CONF-8510160—). Contract AC05- 
840R21400. 

From ASM metals S-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 

According to an irradiation damage model, the profile of an 
implanted ion at temperatures great enough for diffusion to occur 
will depend on the defect sink density in the material. To thest this 
model, pure silicon wafers were prepared with high and low defect 
densities. These wafers were implanted with about 5 x 10° As*?/m? 
at -196, 300, and 600°C. Saammeaiiientee and maker 
ured using Rutherford y and secondary 
ion mass spectroscopy. ‘as a ating ot On Ao ont 
contradicts initial theoretical predictions. 


43773 Relative importance of surface and volume scatter- 
ing in all-dielectric Griffin, J.W.; Stahl, K.A,; 
Matson, B.S.; Pawlewicz, W.T. a Northwest 
Laboratories, P.O. Box 999, Ric 99352). 
Applied Optics; 25: No. 10, 1532-15313. May 1986). Con- 
tract AC06-76RL01830. 

Total integrated scattering techniques are used to study 
cuits tae ae ae tae tae cok eh eee 
mirrors.(AIP) 
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43774 Laser optogalvanic monitoring of SiH in a chemi- 
cal vapor deposition glow discharge. Tong, W.G.; Shaw, 
R.W. Analytical Chemistry Division, Oak Ridge National 
Laboratory, Oak Ridge Tennessee 37831). ‘ata Spectros- 
Reto! No. 4, 494-497(May 1986). Contract ACO05- 


A demountable hollow cathode discharge cell that is useful 
for studies of plasmas relevant to chemical vapor deposition (CVD) 
was assembled and demonstsrated. Direct current glow discharge 
decomposition of 10% silane in helium in this cell at 20 Torr pro- 
duced silicon-containing cathodic thin films that were subsequently 
examined with the use of Raman and x-ray fluorescence spectrosco- 
py. A pulsed dye laser-excited optogalvanic detection technique 
was used to monitor the presence of a transient molecular interme- 
diate: silicon hydride: in this decomposition plasma. An optogal- 
vanic spectrum of the SiH A-italic?A-X-italic?a transition near 420 
nm is presented. This electronic absorption technique complements 
other spectroscopic methods for mechanistic studies and optimiza- 
tion of glow discharge CVD plasmas that are currently used for the 
commercial preparation of technologically important thin film ma- 
terials such s hydrogenated amorphous silicon. It will be particular- 
ly useful for detection of nonluminescent plasma intermediates. 


Hardening of graphite surface by ion beam amor- 
Hirvonen, J.P.; Stone, D.; Nastasi, M.; Hannula, 
t. of Materials Science and Engin eering, Cornell 
NY 14853). Scripta Metallurgica; : No. 5, 
649-652(May 1986). 

Ion implantation has been shown to possess potential as a 
practical method for improving the mechanical properties of sur- 
faces. So far a number of tests have been performed. In these stud- 
ies, metals - most often steels or other hard materials - have been 
used. However, the improvement of the mechanical properties at 
the surface is not only important for substances that already have 
considerable hardness, but also for materials with other unique 
properties. Graphite is useful in many applications. Mechanically, it 
is easily machined and has good dimensional stability. It has self lu- 
bricity and under certain conditions has excellent sliding properties. 
Chemically, it is generally impermeable, resistant to corrosion, and 
compatable with mating materials. It is a good conductor of both 
heat and electrical current. The ion implantation of graphite has 
been studied elsewhere but without reference to the mechanical 
properties of the surface. It is expected, however, that heavy ion 
bombardment will cause structural changes at the graphite surface 
resulting in a modification of the mechanical properties. In this in- 
vestigation the authors focus on these properties. The main objec- 
tives have been to study how the surface mechanical properties are 
changed by an ion bombardment and to find the relationship be- 
tween mechanical properties and microstructure. 


43776 (N—86-22417) Study on inclusion formation mech- 
anism in alpha-LiIO; crystals. Chen, W.C.; Yan, S.L.; Jia, 
S.Q.; Du, S.Y. Translated from Guisuanyan Xuebao (Beij- 
ing, China), v- 10, no. 1, ge 1982) Kuei Suan Yen 
Hsueh Pao ; vp(Dec 198 5). 16p. (NASA-TM—77943). 
NTIS, PC AG2/MF AOl. 

The spatial distribution of inclusions in alpha-LilOs crystals 
by means of an argon laser beam ing technique is studied. The 
effects of crystal dimensions and solution fluid flow on the inclu- 
sion formation in the alpha-LilO; crystals were observed. It was 
further shown that the fluid flow plays an important role in the: for- 
mation of inclusions. The results obtained were further applied and 
verified by growing a perfect alpha-LilOs single crystal. An experi- 
mental foundation for further theoretical studies on the causes of 
inclusions may be provided. 


43777 (N—86-22416) KNbOs single crystal growth by the 
radio eet heating Czochralski method. Wang, W.; Zou, 
Q,; ranslated from Guisuanyan Xuebao (China), 
Vv. ‘10, no. "L 79-85(1982) Kuei Suan Yen Hsueh Anco. 
1985). 14p. (NASA-TM—77944). NTIS, PC A A0l. 

A radio frequency heating Czochralski technique to obtain 
single crystal KNbOs is first presented. The technological param- 


; : 
second harmonic generation using 1.06 micrometer Nd:YAG laser 
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in KNbOs have been conducted. The second harmonic efficiency 
for upconversion of KNbO; is found to be as high as that of 
NaBa,NbsO1s. An automatic ing measurement for the optical 
homogeneity of KNbO crystal is also described. KNbOs is revealed 
to be a potentially useful nonlinear material for optical device appli- 
cations. 


43778 Dopant type a concentration selective dry 
photochemical etching of semiconductor materials. Ashby, 
C.R.H.; Dishman, J.L. (to Dept. of Energy). US Prem, fa. 
lication 6-786,563. 11 Oct 1985. 40p. Contract AC04- 
6DP00789. DE86013662 NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86013662. 

Disclosed is a method of selectively photochemically dry 
etching a first semiconductor material of a given composition in the 
presence of a second semiconductor material which is of a compo- 
sition different from said first material, said second material substan- 
tially not being etched during said method. The method comprises 
subjecting both materials to the same photon flux of an energy 
greater than their respective direct bandgaps and to the same gase- 
ous chemical etchant under conditions where said etchant would be 
ineffective for chemical etching of either material were the photons 
not present, said conditions also being such that the resultant elec- 
tronic structure of the first semiconductor material under said 
photon flux is sufficient for the first material to undergo substantial 
photochemical etching under said conditions and being such that 
the resultant electronic structure of the second semiconductor ma- 
terial under said photon flux is not sufficient for the second material 
to undergo substantial photochemical etching under said conditions. 
In a preferred mode, the materials are subjected to a bias voltage 
which suppresses etching in n- or p-type material but not in p- or n- 
type material, respectively; or suppresses etching in the more heavi- 
ly doped of two n-type or two p-type materials. 


selective dry photochemical 
materials. Ashby, C.I.H.; Dishman, 


etching of semiconductor 
J.L. (to Dept. of Energy). US Patent Application 6-786,560. 


11 Oct 1985. 33p. Contract AC04-76D 89. DE86013758 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86013758. 

Disclosed is a method of selectively photochemically dry 
etching a first semiconductor material of a given composition and 
direct bandgap Eg: in the presence of a second semiconductor ma- 
terial of a different composition and direct bandgap Egs, wherein 
Eg: > Eg:, said second semiconductor material substantially not 
both materials to the same photon flux and to the same gaseous et- 
chant under conditions where said etchant would be ineffective for 
chemical etching of either material were the photons not present, 
said photons being of an energy greater than Eg, but less than Egs, 
whereby said first semiconductor material is photochemically 
etched and said second material is substantially not etched. 


43780 Process for forming aerogel insulating 
arrays. Tewari, P.H.; Hunt, A.J. (to t. of Energy). US 
Patent Application 6-772,528. 4 1985. 2ip. tract 
AC03-7 8. DE86013773 NTIS, PC Ai AO}; 1; 


GPO Dep. File Number DE86013773. 


The improvement includes the additional step, after 

formed, of substituting a solvent, such as COs, for the alcohol in 
the alcogels, the solvent having a critical temperature 

critical temperature of the alcohol. The resulting gels are 
supercritical temperature for the selected solvent, such 

thereby provide a transparent aerogel array within a 

reduced (days-to-hours) time period. The supercritical 
occurs at about 40°C instead of at about 270°C. The improved 
process provides increased yields of large scale, structurally sound 
arrays. The transparent aerogel array, formed in sheets or slabs, as 


stantial reduction in heat transfer. The thus formed transparent aer- 
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ogel arrays may also be utilized, for example, in windows of refrig- 
erators and ovens, or in the walls and doors thereof or as the active 
material in detectors for analyzing high energy elementary particles 
or cosmic rays. 


43781 Planarization of metal films for multilevel inter- 
connects, Tuckerman, D.B. (to Dept. of Energy). US Patent 
Application 6-768,590. 23 Aug 1985. 30p. Contract W-7405- 
ENG-48. DE86013747 NTIS, PC A03/MF AO0l1; 1; GPO 
Dep. File Number DE86013747. 

In the fabrication of multilevel integrated circuits, each 
metal layer is planarized by heating to momentarily melt the layer. 
The layer is melted by sweeping laser pulses of suitable width, typi- 
cally about 1 microsecond duration, over the layer in small incre- 
ments. The planarization of each metal layer eliminates irregular 
and discontinuous conditions between successive layers. The plan- 
arization method is particularly applicable to circuits having ground 
or power planes and allows for multilevel interconnects. Dielectric 
layers can also be planarized to produce a fully planar multilevel 
interconnect structure. The method is useful for the fabrication of 
VLSI circuits, particularly for wafer-scale integration. 


43782 Jet-controlled freeze valve for use in a glass 
melter. Routt, K.R. (to t. of Energy). US Patent Appli- 
cation 6-759,774. 29 J 1985. . Contract ACO09- 
76SR00001. DE86013692 NTIS, PC A03/MF AO01; 1; GPO 
Dep. File Number DE86013692. 

A drain valve for use in furnace for the melting of thermo- 
plastic material is disclosed. The furnace includes a drain cavity 
formed in its bottom for withdrawing a flow of thermoplastic mate- 
rial. The drain valve includes a flow member which include a flow 
tube having an inlet and outlet for the material, and coaxially dis- 
posed concentric tubular members defining annuli surrounding the 
flow tube. The tubular members include heating and cooling means 
for the flow tube. The drain valve can also be used in a furnace of 
glass melting that includes a drain cavity for withdrawing molten 
glass from the furnace. 


43783 Improved ambient-pressure organic superconduc- 
tor. Williams, J.M.; Wang, Hsien-Hau; Beno, M.A. (to Ato Dept 
. Energy). US Patent A plication 6-738,808. 29 Mey 15 5. 
3 Contract W-31-109-ENG-38. DE86013728 NTIS, PC 
/MF A01; GPO Dep. File Number DE86013728. 
Disclosed is a new class of organic superconductors having 
the formula (ET),MX2 wherein ET represents bis(ethylenedithio)- 
tetrathiafulvalene, M is a metal such as Au, Ag, In, Tl, Rb, Pd and 
the like and X is a halide. The superconductor (ET),Aule exhibits a 
transition temperature of 5°K which is high for organic supercon- 
ductors. 


43784 Charge-collection memory effect in electron-irradi- 
ated hydrogenated amorphous silicon. Yacobi, B.G. (Solar 
Energy Research Inst., Golden, CO, USA). 349-354 of 
Microscopy of semiconducting materials, 1984.1 Proceedin 
of the Royal Microscopical Conference held in St. 
Catherine's College, Oxford 25-27 March 1985. Cullis, A.G. 
oyal Radar Establishment, Malvern (UK)); Holt, D.B. 
perial Coll. of nang and Technology, London (UK). 
Dept. of Metallurgy and Materials Science) (eds.). Bristol, 
England; Adam Hilger Ltd. (1985). (CONF-8503131—). 

From 4. Oxford conference on microscopy of semiconduct- 
ing materials; Oxford, UK (25 Mar 1985). 

Price Pound 49.50. 

The EBIC mode of the SEM is utilized to characterize the 
charge collection (CC) inhomogeneities in a-Si:H devices. Great 
caution should be exercised in both the raster and spot modes at 
high electron beam power densities, at which the electron irradia- 
tion generates defects that reduce the carrier lifetime in a-Si:H. In 
the CC mode of the SEM, irradiated areas appear darker than the 
unbombarded regions of the device. This leads to a contrast forma- 
tion for pattern recognition. Annealing a device at about 200°C re- 
stores the CC signal. 
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43785 (BARC—1290) Chemistry Division: progress 
report (1983-1984). Shastri, L.V.; George, A.M. (eds.). 
(Bhabha Atomic Research Centre, "Bombay ia); a 
Atomic Research Centre, Bombay (India). Div.). 
1985. 142p. NTIS — Sales Only), PC A07/MF AO1. File 
Number 86702 

ax cit nance sandals tne 
sion covering the two years 1983 and 1984. The main emphasis of 
the Division continues to be on basic research though spin offs in 
high technology areas are closely pursued. Laboratory facilities 
have been considerably augmented during this period. Besides the 
design and fabrication of a crossed molecular beam chemilumines- 
cence apparatus, a 80 MHz FTNMR and a Snsec. excimer laser ki- 
netic spectrometer were acquired; a Snsec. pulsed electron accelera- 
tor would be installed in 1985. The research and development 
projects taken up during the VI Five Year Plan have achieved con- 
siderable progress. Only brief accounts of investigations are pre- 
sented in the report. 
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REFER ALSO TO CITATION(S) 3724, 3735, 3735, 3775, 3857, 3857, 3875, 
3877, 3878, 3879, 3880, 3883, 3889, 3915, 3916, 3948, 3982, 4015, 4059, 4060, 
4820, 5016, 5112, 5200, 5414, 5423, 5445, 5582 


43786 (BARC—1264) X-ray fluorescence analysis 

tium oxide/oxalate for rare earth impurities. Chandola, L.C.; 
Khanna, P.P. (Bhabha Atomic Research Centre, Bombay 
(India); Bhabha Atomic —- Centre, Bombay (India). 
Spectroscopy Div.). 1985. 7p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number E86702975. 

An X-ray fluorescence spectrometric method for the analysis 
of lutetium oxide is described. The sample in the oxalate form is 
mixed with boric acid binding material and pressed into a pellet 
over supporting pellet of boric acid. A Philips PW 1220 wave- 
length dispersive semiautomatic X-ray fluorescence spectrometer is 
used for the analysis. The minimum determination limit is 0.002 per- 
cent for Y, Er and Yb and 0.005 percent for Tm. Calculations for 
theoretical minimum detection limits and percent standard devi- 
ations at each concentration of the standard are carried out. 5 
tables, 4 figures, 14 refs. 


—— Chromatographic assay of degrada- 
tion products of tributyl phosphate. Tripathi, S.C.; Ramanu- 
jam, A.; Nadkarni, M.N.; Rao, K.A.; Bandyopadhyay, C. 
(Bhabha Atomic Research Centre, Bombay (India); Bhabha 
Atomic Research Centre, Bombay (India). Fuel Reprocess- 
ing Div.; Bhabha Atomic Research Centre, Bombay (India). 
Chemistry Div.; Bhabha Atomic Research Centre, Bombay 
ss Biochemistry and Food Technology Div.). 1985. 

19p. NTIS (US Sales Only), PC A0z2, AOl. File 
Number DE86702976. 

Gas-liquid chromatography (GLC) and thin-layer chromato- 
graphic (TLC) procedures have been developed for the estimation 
of monobutyl phosphoric acid (H:MBP) and dibutyl phosphoric 
acid (HDBP) present in tributyl phosphate (TBP). Less than one 
microgram of HzMBP and HDBP is visually detected on TLC 
plate made of silicagel-cellulose (1:1). HDBP as separated by TLC 
has been quantitatively estimated in the range of 40-260 yg using an 
indirect spectrophotometric method. GLC method using 10 percent 
(W/W) XE-60 column can be effectively used for the simultaneous 
determination of 0.25 percent W/V HzaMBP and HDBP present in 
30 percent TBP-n-dodecane. The sensitivity may be enhanced 100 
fold by careful column conditioning and judicious control of oper- 
ational parameters. 15 refs., 10 figures. 
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43768 (BARC—1275) X-ray fluorescence determination 


of Pr, Nd, Sm, Gd, Tb, Dy and Y in high purity europium 
oxide, Dixit, R.M.; Desh: de, S.S. (Bhabha Atomic Re- 


y (India). Spectroscopy Div.). 1985. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 


DE86702977. 

An X-ray fluorescence method for the determination of Pr, 
Nd, Sm, Gd, Tb, Dy and Y in high purity europium oxide has been 
developed. Philips PW-1220, a semiautomatic X-ray spectrometer 
has been used for the purpose. Samples/standards are converted to 
oxalate form and mixed with boric acid in proportion of 400:200 
mg. Double layer pellets are prepared by pressing this mixture over 
a primary boric acid pellet. Tungsten target X-ray tube for excita- 
tion and LiF (200) crystal for dispersion have been used. The mini- 
mum determination limit for elements other than Nd and Dy is 0.01 
percent and for Nd and Dy it is 0.02 percent. 


43789 (BARC—1285) Non-dispersive infrared analyser 
for analysis of HF in the PPM range. Kartha, V.B.; Patel, 
N.D.; Venkateswaran, S. (Bhabha Atomic Research Centre, 
Bombay oe Bhabha Atomic Research Centre, Bombay 
(India). Spectroscopy Div.). 1985. 8p. NTIS (US Sales 
on PC A02/MF AO1. File Number DE86702978. 

The determination of trace amounts of HF is of importance 
in many industrial processes, and in nuclear industry in the produc- 
tion of UFs. Mass spectrometric and gas chromatographic methods 
are difficult to use for this purpose, because of the highly corrosive 
nature of the samples. Infrared py can be conveniently 
used with the required sensitivity and it has the added advantage 
that continuous non-destructive on-line monitoring can be conven- 
iently done. A non-dispersive infrared analyser for determination of 
HF in UF, in the concentration range of 50-2000 ppm has been fab- 
ricated and tested. The instrument has been shown to possess high 
sensitivity and good long term stability, so that it can be used as 
on-line monitor for non-destructive, continuous analysis. 


43790 (BDX—613-3554) Applications of ion chromatog- 
a Smith, R.E. (Allied Corp., Kansas City, MO (USA). 

Kansas City Div.). Jul 1986. Contract AC04- 
TEDPOOSIS 15p. NUS, PC A02/MF A01; GPO Dep. File 
Number DE86013622. 

Methods based on ion chromatography have been developed 
for monitoring the concentration of brightener in a plating bath 
used to deposit tin-lead solder on printed wiring boards. A break- 
down product was monitored, and its build-up was related to a loss 
of plating performance. The bath was carbon treated, and the ion 
chromatographic method was then used to determined how much 
brightener and breakdown product remained. Methods have also 
been developed to determine aromatic amines, benzoic acids, and 
nonionic detergents. 2 refs., 7 figs. 


43791 (BNL—38296) Description of an XRF system for 
multielemental analysis. Wielopolski, L.; Zhang, R.; Cohn, 
S.H. (Brookhaven National Lab., U; pton, NY ISA)). 1986. 
Contract AC02-76CHO00016. dopP (CONF-8505112—7). 
NTIS, PC A02/MF AO0l; 1; GPO Dep. File Number 
DE86013912. 

From 2. international symposium on the biology and toxicol- 
ogy of metals using nuclear analytical methods; Upton, NY, USA 
(20 May 1985). 

X-ray fluorescence (XRF) system which uses radioiso- 
topes in an orthogonal configuration between the source, sample, 
and detector is described. The advantage of such a system is that 
for large (bulk) samples or for in vivo measurements the back- 
ground due to Compton scattering in the sample is minimized. High 
reproducibility for nonuniform samples is obtained by reducing the 
sample size and thus the effects of non-uniformity in the spatial re- 
sponse of such a system. Germane to any accurate analytical 
method is the use of proper mathematical algorithms for data eval- 
uation. The problem is acute, in particular, when photopeaks with 
low counting statistics are to be analyzed. In the case of a single 
photopeak on flat, background optimal energy window size, which 
maximizes the signal-to-noise ratio, for trapezoidal intergration is 
described. The sensitivity and minimum detection limit at different 

_— Pate with background considerations are discussed. 13 
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43792 (CEA-CONF—7984) Analysis of a impuri- 
ties by X-ray fluorescence analysis. Lefevre, C.; Champagne, 
J.C. (CEA, 75 - Paris ak Apr 1985. ‘10p. i French). 
(CONF-8504234—1). NTI Sales Only), PC A02/MF 
A01. File Number DESOTSOTTS. 

From Con on X-rays; Grenoble, France (22 Apr 1985). 

The feasibility for the determination of traces of impurities 
(Cu, Ni, Fe, Mn, Cr, Ti, Ca, Al, Mg) in solid samples of beryllium 
is shown with reference materials. Because of good transparency of 
beryllium for X-rays limits of determination are of the order of 1 
ppM for Cu, Ni, Fe, Mn, Cr, Ti, Ca, 10 ppM for Al and 30 ppM 
for Mg. Same limits are obtained with a plasma torch. 


43793 (CEA-CONF—8016) Photometric nondestructive 
testing with optical fibers: application to the CHEMEX Proc- 
ess. Costes, R.M.; Boisde, G.; Travert, A.; Bonnejean, C.; 
Girard, M.; Devy, P. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel (IRDI)). Jun 
1985. 8p. (In French). (CONF-8506274—4). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750757. 

From European colloquium on industrial line spectrographic 
analysis; Rouen, France (19 Jun 1985). 

This paper presents the application of remote photometry 
with optical fibers to the Chemex process of isotope separation. In 
particular in situ analysis for percentage determination of uranium 
III and IV in very concentrated solutions for trace detection of ura- 
nium III and VI in a high concentration of uranium IV. 


43794 (DOE/ER/13435—1) Fundamental studies with a 
aerosol-based liquid Sy fees mean ya 

trometry interface (MAGIC-LC/MS). Progress report, 

tember 1, 1985-August 31, 1986. Browner, R.F. (Geo os 

Inst. of Tech., Atlanta (USA). School of Chemistry). 

1986. Contract FG05-85ER 13435. 5p. NTIS, PC ‘A02/ME 

A01; GPO Dep. File Number DE86013532. 

Considerable progress has been made on the design and 
characterization of the MAGIC interface during the current grant 
period. A completely new interface has been developed, following 
the the basic principles determined during investigations with the 
earlier design, and preliminary tests with the interface indicate a 
substantial improvement in performance over the previous design. 
The principle advances are listed below, under headings of mechan- 
ical and optical studies. A number of different normal and reversed- 
phase solvent mixtures have been examined, and the interface has 
proved to be very insensitive to solvent composition. In the most 
testing situation, with a methanol/water gradient, a signal change 
of <2.5x was observed for a gradient from 100% MeOH to 50% 
MeOH/50% H2O. A similar experiment with a Thermospray inter- 
face would result in a signal change of approximately 200x. Even 
the 2.5x signal loss with the MAGIC interface appears to be a 
transport phenomenon, and as such should be capable of consider- 
able reduction. The system has been tested with microbore col- 
umns, and found to perform excellently. The only limitation is 
found result from the limited scanning rate of the magnetic sector 
instrument, which causes some peak broadening and response loss. 
This should not occur with a quadrupole mass spectrometer. A 
number of pesticides, both carbamate and triazine types, have been 
tested with the system, and both E.I. and C.I. spectra have been 
demonstrated to be exact matches for reference spectra. Similar ex- 
periments with several herbicides proved equally successful. The 
successful separation and identification of a number of components 
of a reaction mixture from the synthesis of an epoxy resin was ac- 
complished, as an operational test for the system. A similar experi- 
ment with a Thermospray interface was unable to identify any of 
the mixture components. 


43795 (IAEA-R—3224-F) Rapid radiochemical separation 
of short-lived radionuclides in neutron-activated —- 
Final report for the period 1 August 1982-30 September 1985. 
Fardy, J. (International Atomic Energy Agency, Vienna 
(Austria); Commonwealth Scientific and Industrial Researc 
Organization, Lucas Heights (Australia). Div. of Ener, aE) 
Chemistry). Nov 1985. 16p. NTIS (US Sales Only), 
A02/MF AO1. File Number DE86702763. 
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Radiochemical separation procedures based on the removal 
of metal ions by columns of Cis-bonded silica gel after selective 
complexation are examined and the simplicity of the method dem- 
onstrated by its application to determination of Mn, Cu and Zn in 
neutron-activated biological material from the following solutions 
(pH 0-10, sulphate concentration 0,18M and 1,44M SO,): 8-hydrox- 
yquinoline (oxine), ammonium pyrrolidinedithiocarbamate (APDC), 
cupferron (CUP), 1-(2-pyridylazo)-2-naphthol (PAN), 1-(2’-thiazoly- 
lazo)-2-naphthol (TAN), 4-(2-pyridylazo) resorcinol (PAR), diethy- 
lammonium diethyldithiocarbamate (DDC), potassium ethyl xan- 
thate (PEX), acetylacetone (AcAc) or thenoyltrifluoracetone 
(TTA). The method is rapid and reliable and readily adaptable in 
all radiochemical laboratories. 7 refs, 6 figs, 2 tabs. 


43796 (AEA-RL—124(MONACO-24)) Intercomparison 
of trace element measurements in marine sediment sample 
SD-N-1/2. (International Atomic Energy Agency, Monaco- 
Ville (Monaco). Lab. of Marine Radioactivity). Jun 1985. 
74p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86702973. 

This intercalibration exercise was organised with the aim of 
providing to the participating laboratories a possibility of testing 
the performance of their analytical methods and to acquire basic 
data for establishing reference values for a number of stable ele- 
ments and natural radionuclides in the sediment material SD-N-1/2 
from the North Sea floor. The analytical techniques applied most 
frequently were non-destructive instrumental neutron activation 
analysis, atomic absorption, emission spectroscopy and atomic fluo- 
rescence. The comparative effort of 98 laboratories participating in 
this intercomparison exercise enabled certification of concentration 
values for 27 trace elements. Another 16 trace and 8 major ele- 
ments received a class of information value with a good prospect of 
upgrading some of them to a higher class. A great majority of sub- 
mitted results were of very good quality with the low overall pro- 
portion of outlying values not exceeding 7.5%. 7 refs, 48 tabs. 


43797 (IAEA-RL—130) Sample preparation unit (SPU). 
Vorisek, V.; Fiedler, R. (International Atomic Energy 
Agency, Seibersdorf (Austria). Laboratories). Jan 1986. 18p. 

S (US Sales Only), PC A02/MF AOl1. File Number 
DE86702979. 

The sample preparation influences on the final results of 
mass spectrometric analysis. The sample preparation unit has been 
designed and used to automate the uranium and plutonium samples 
preparation. The sample drop is dried and oxidized before introduc- 
ing to the ion source. The unit and the procedure has improved the 
reproducibility of mass spectrometric analysis. The technical speci- 
fications and instructions for the use of the sample preparation unit 
are described. 3 figs. 


(IAEA-TECDOC—350, PP 57-77) New ion ex- 
doles and solvent extractants for pre-analysis 
of actinides. Navratil, J.D. (Rockwell International Corp 
Golden, CO, USA. Rocky Flats Plant). 1985. NTIS (us 
Sales Only), PC A13/MF A0Ol1. File Number DE86702275. 
(CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

Prior to radiochemical determination of actinide elements, 
such as uranium, neptunium and plutonium, an ion exchange or sol- 
vent extraction method is often employed to separate these ele- 
ments from themselves and other interfering substances. In order to 
improve the separation efficiency and reduce time, cost, and liquid 
waste of analytical tion methods, new and better ion ex- 
changers and solvent extractants are under evaluation. New micror- 
eticular and macroreticular anion exchange resins and bifunctional 
organophosphorus solvent extractants have been evaluated for ura- 
nium, neptunium and plutonium separations. Previous work com- 
paring numerous anion exchange resins has shown that macroreti- 
cular Amberlite IRA-938 resin as having the highest actinide capac- 
ity and best elution kinetics. Recent studies have confirmed the 
resin has advantages over others for Pu-U separations. Work on bi- 
functional organophosphorus solvent extractants for the recovery 
and purification of actinides has led to the identification of several 
new separation systems applicable for radiochemical analysis. Di- 
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hexyl-N,N-diethylcarbamoylmethyl-phosphonate (DHDECMP), its 
dibutyl analog DBDECMP, and DHDECMP-tributyl-phosphate 
(TBP) using liquid-liquid or extraction chromatography techniques 
are applicable for plutonium-americium and plutonium-uranium sep- 
arations. Both DHDECMP and DBDECMP extract actinides 
strongly, extract lanthanides, iron, gallium, molybdenum, titanium, 
vanadium, and zirconium partially, and do not extract most other 
elements from 5-7 M nitric acid. These also extract 
plutonium([V) polymer. With the DHDECMP-TBP and 
DBDECMP-TBP systems, synergistic effects have been observed 
for both plutonium and americium. The chemistry and application 
for pre-analysis separations of these solvent extraction systems are 
described. Also explored is the use of solid supported liquid mem- 
branes for actinide recovery. 13 refs, 12 figs, 6 tabs. 


(INIS-mf—10150) Information 
science and technology in the 
Grasserbauer, M. (eds.). ini i 
chaft und Forschung, Vienna (Austria); Technische Univ., 
Vienna (Austria). Inst. fuer Analytische Chemie und Mikro- 
chemie). Nov 1985. 389p. (In German). (CONF-8511195—). 
NTIS (US Sales Only), PC A17/MF A0O1. File Number 
DE86702974. 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

41 papers on application of physical and chemical methods 
for the determinations on and preservation of archeological and art 
objects. Seven thereof deal with nuclear and nuclear-related meth- 
ods such as neutron activation analysis dating by thermolumines- 
cence and application of radiation hardenable impregnating agents. 


43800 (INIS-mf—10150, pp 4-28) Physical 
in the arts. Grasserbauer, M. (Technisc 


‘Natural 


microanalysis 
he Univ., Vienna, 
Austria. Inst. fuer Analytische Chemie und Mikrochemie). 
Nov 1985. (In German). NTIS (US Sales Only), PC A17/ 
MF AO1. File Number DE86702974. (CONF-8511195—). 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

An overview on applications of various physical methods - 
comprising nuclear methods - for analysis of cultural objects, in- 
cluding age estimation, and origin and taking evaluations. 


43801 (INIS-mf—10150, pp 36-44) Activation analysis - 
a method of trace element determination . Grass, F. (Atomin- 
stitut der Oesterreichischen Universitaeten, Vienna). Nov 
1985. (In German). NTIS (US Sales Only), PC Al7/MF 
A01. File Number DE86702974. (CONF-8511195—). 

From Information on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

A short introduction to neutron activation analysis is given. 
Chemical processing or separation can be done before and after ir- 
radiation. Furthermore the fast irradiation and measurement system 
at the Triga-2 Vienna reactor, with a transport time of 20 ms is de- 
scribed. It can be used with short-lived isotopes like ‘*B (20 ms), 
®Li (740 ms) and "Pb (800 ms). 


43802 Lage gE a 
of activation analysis. Buchi 
reichischen Universitaeten, Vienna). 
German). NTIS (US Sales Only), PC Al7/MF AO1. File 
Number DE86702974. (CONF-8511195—). 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

The examples concern coin metals and dyes. 


43803 beget ope ae of the 5. seminar 
socialist countries. (Technische 
‘omen Democratic Republic)). 1984. 
. (CONF-8408190—). NTIS (US Sales Only), PC A09/ 

ME Al. File Number DE86702920. 
From 5. seminar on electron spectroscopy; Dresden, German 
D.R. (26 Aug 1984). 
Instrumental, experimental, and theoretical aspects of elec- 
tron spectroscopy as well as their applications to solve problems 
arising in surface physics and surface chemistry have been dis- 
cussed. 94 synopses on photoelectron spectroscopy (XPS and UPS), 


45-53) 
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Auger electron spectroscopy, electron energy loss spectroscopy, 
appearance potential spectroscopy, low-energy electron diffraction, 
reflection of high-energy electron diffraction, and secondary ion 
mass spectroscopy are included. 


43804 (NAC-AR—85-01, pp 236-239) Solid state and 
materials research: nuclear 


characterisation of materials. 
1985. NTIS (US Sales Only), PC Al3/MF A0l. File 
Number DE86702790. 

In Annual report June 1985. 

Rutherford backscattering of alpha particles is a standard 
technique for determining the surface composition and structure as 
a function of depth. Other techniques are being developed, e.g. to 
measure the hydrogen or boron content of surfaces (in the latter 
case by forward recoil using heavy-ion beams). 


43805 (NAC-AR—85-01, pp 199-203) Nuclear analysis: 
basic studies. 1985. NTIS (US Sales Only), PC A13/MF 
A01. File Number DE86702790. 

In Annual report June 1985. 

Basic studies in nuclear analytical techniques include the 
study of underlying assumptions, such as the search for molecular 
effects in range corrections in the elemental determination by 
proton bombardment, as well as the development and extension of 
techniques and the investigation of causes of lack of precision, e.g. 
interference effects in deuteron-induced particle-induced prompt 
photon spectroscopy. 


43806 (NAC-AR—85-01, pp 204-208) Nuclear analysis: 
applications in archaeology and related subjects. 1985. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86702790. 

In Annual report June 1985. 

The identification of pottery, glass and ceramic sources is a 
powerful application of multi-elemental, non-destructive analysis 
when coupled with mathematical/statistical grouping methods. The 
article deals with coastal pottery studies in South West Africa, the 
analysis of trace metal composition for the identification of Wood- 
stock glass and also with the examination of Chinese ceramics and 
pottery excavated in the Cape. 


43807 (NAC-AR—85-01, pp 212-218) Nuclear analysis: 
applications of the XSQR technique. 1985. NTIS (US Sales 
Only), PC A13/MF AOl1. File Number DE86702790. 

In Annual report June 1985. 

PIXE induced XRF (XSQR) is a relatively new extension to 
PIXE. The present work illustrates the advantages and disadvan- 
tages of the double process (XSQR) relative to the results obtained 
with PIXE alone. The methods are shown to give complementary 
results with analytical precision in different elemental regions. The 
article gives a short summary of the XSQR technique and deals fur- 
ther with the various uses, for e.g. the determination of some metal 
impurities in gold, multi-elemental analysis in geological and biolog- 
ical material and the determination of silicon in petroleum oils. 


43808 ee eee pp 172-174) Shear alignment stud- 
ies of anisotropy in colloids and gels. Hayter, J.B.; oo 
J.; Ackerson, B.J. (Oak Ridge National Lab., 
1985. NTIS, PC A13/MF AOl1. File Number E8508 766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
Structural studies of colloidal dispersions of anisotropic par- 
ticles or of gels formed from anisotropic supramolecular assemblies 
are severely hampered by the loss of information due to angular 
averaging when scattering from phases which exhibit bulk isotropy. 
However, in the special case when all the particles have the same 
orientation, the scattered intensity factors into a single-particle scat- 
tering function and a structure factor describing positional correla- 
tions between the parallel particles. In the case of nonmagnetic par- 
ticles, alignment may be achieved through application of a suitable 
viscous shear field. Once aligned, the particles may be studied in 
detail using standard SANS techniques such as contrast variation. 
The technique is applicable to a wide range of problems. It has the 
added novel feature that information may be obtained about parti- 
cles whose length lies outside the normal range of observation (de- 
termined by the minimum momentum transfer of the spectrometer), 
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since the length couples to the variation of scattering with shear- 
rate via D/sub r/. 


43809 Graphical analysis of processes with multiple acti- 
vation energies. Lachter, J.; B: , R.H.; Close, E. (Materi- 
als and Molecular Research Division, Lawrence Berkeley 
Laboratory and ent of Materials Science and Min- 
eral ineering, Hearst Mining Building, University of 
California, Berkeley, California 94720). Journal of Applied 
Physics; 60: No. 5, 1841-1843(1 Sep 1986). Contract AC03- 
76SF00098. 

The activation energies characterizing a kinetic process are 
aisbiillh, tiie thn dadiacol to: Aalcten demanr-iniad: be 
plotting rate constants versus reciprocal temperature. Those rate 
constants correspond to the shifts along the time axis needed to su- 
perpose the successive isotherms. A general method based on Che- 
byshev interpolation is proposed for the optimization of the super- 
position of the experimental data points. This method is applied to 
determine the activation energies of the graphitization kinetics of 
the interlayer spacings of pitch coke and pyrocarbon samples. 


43810 Method for the deconvolution of incompletely re- 
solved CARS spectra in chemical dynamics experiments. 
Anda, A.A.; Phillips, D.L.; Valentini, J.J. (Chemistry Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Journal of Chemical Physics: 85: No. 4, 1719- 
1725(15 Aug 1986). 

We describe a method for deconvoluting incompletely re- 
solved CARS spectra to obtain quantum state population distribu- 
tions. No particular form for the rotational and vibrational state dis- 
tribution is assumed, the population of each quantum state is treated 
as an independent quantity. This method of analysis differs from 
previously developed approaches for the deconvolution of CARS 
spectra, all of which assume that the population distribution is 
Boltzmann, and thus are limited to the analysis of CARS spectra 
taken under conditions of thermal equilibrium. The method of anal- 
ysis reported here has been developed to deconvolute CARS spec- 
tra of photofragments and chemical reaction products obtained in 
chemical dynamics experiments under nonequilibrium conditions. 
The deconvolution procedure has been incorporated into a comput- 
er code. The application of that code to the deconvolution of 
CARS spectra obtained for samples at thermal equilibrium and not 
at thermal equilibrium is reported. The method is accurate and 
computationally efficient. 


43811 Gasoline engine exhaust analysis using constant 
energy luminescence spectrometry. Files, L.A.; 
Jones, B.T.; Hanamura, S.; Winfordner, J.D. (Univ. of Flor- 
ida, Gainesville). Analytical Chemistry; 58: No. 7, 1440- 
1443(Jun 1986). 
Constant energy synchronous luminescence spectrometry at 
low temperature (77 K) is applied to environmental analysis involv- 
ing fingerprinting gasoline exhaust samples containing polyaromatic 
inrisolichans (PAHs). Combining this technique with a system that 
allows a crude sample separation based on temperature provides in- 
creased selectivity and sample information. It also confirms previ- 
ous results demonstrating the effect sampling methodology can 
have on the number and quantity of PAHs found in the engine ex- 
haust. 


Quantitative determination of mineral composition 

by aeiiites X-ray diffraction. Pawloski, G.A. (to Dept. of 

gy, Washington, DC). US Patent 4,592,082. 27 May 
1986. Filed date 10 Aug 1984. vp. 

A method is described of quantitatively determining the min- 
eral composition in a test sample containing a number (m) of miner- 
als from a group (n) of known minerals, wherein n=13, where 
m3Sn, by x-ray diffraction, comprising: determining from standard 
samples of the known minerals a set of (n) standard coefficients K/ 
sub j/=(X/sub j//X/sub 1/)(I/sub 1//1/sub ") for each mineral 
(j=2...n) in the group of known minerals (j=2...n) relative to one 
mineral (1) in the group selected as a reference mineral, where X is 
the weight fraction of the mineral in a standard sample, and I is the 
x-ray integrated intensity peak of each mineral obtained from the 
standard sample; obtaining an x-ray diffraction pattern of the test 
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sample; identifying each of the (m) minerals in the test sample for 
the x-ray diffraction pattern; calculating the relative weight frac- 
tions X/sub j//X/sub 1/ for each mineral (j=2...m) compared to 
the reference mineral (1) from the ratio of the measured highest in- 
tegrated intensity peak I/sub j/ of each mineral in the test sample 
to the measured highest integrated intensity peak I/sub 1/ of the 
reference mineral in the test sample, and from the previously deter- 
mined standard coefficients, X/sub j//X/sub 1/=K/sub j/(I/sub 
j//1/sub //. 


43813 SHARP method for high-resolution NMR of he- 
teronuclear spin systems in inhomogeneous fields. Gochin, 
M.; Weitekamp, D.P.; Pines, A. (Univ. of California, Berke- 
ley). Journal of Magnetic Resonance; 63: 431-437(1985). Con- 
tract AC03-76SF00098. 

Experiments are described that provide sharp chemical-shift 
spectra, with or without scalar couplings, for heteronuclear spin 
systems in inhomogeneous fields. The chemical-shift spectra of 
13CH/sub n/ groups in an inhomogeneous static ic field are 
reported. The sensitivity of the method is that of the protons direct- 
ly bound to the heteronucleus, while the resolution is determined 
by the homogeneous linewidths and the heteronuclear shifts. The 
key concepts of the techniques are described in detail. 32 refer- 
ences, 4 figures. 


43814 Electron yield EXAFS at atmospheric pressure. 
ee: 5 Oo ede, WA 38120) Huffman, G.P.; Huggins, F.E. 
(The Boein; ttle, WA 98124). PP 5 of Proceedings 
of the 12th otal users group meeting of the Stanford Syn- 
chrotron Radiation Laboratory goth CA; Stanford 
Synchrotron Radiation iabondeny (1985). (CONF- 
8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
; Stanford, CA, USA (24 Oct 1985). 
authors used a He-flushed ion chamber containing the 
sample similar to that reported by Kordesch and Hoffman to meas- 
ure a variety of absorption spectra. The device was inserted in the 
fluorescent detector so that the simultaneous absorption, fluorescent 
and e-yield data could be taken. The techni was successful 
beyond expectations: 1) Signal level was 10?-10* higher than for the 
fluorescent channel (27 collection efficiency plus e-yield versus flu- 
orescent yield). 2) Data scans did not contain diffraction spikes 
from crystalline samples. 3) The amplitude of data from concentrat- 
ed samples was not diminished by self-absorption (e.g., there is an 
enormous, sharp white line at the K-edge of elemental sulfur). 4) 
Excellent data from gas samples was obtained by mixing ~1% 
with the He flush. 5) The technique is sensitive only to the top 10- 
1000 A. Disadvantages include: 1) The technique is sensitive only 
to the top 10-1000 A. 2) Care must be taken to prevent the sample 
from charging of the data shows a continuous drift with discharge 
glitches. 


43815 Inelastic X-ray scattering. Platzman, P. (AT & T 
Bell Labs., . Mountain, en Hill, NJ 07974). pp = 
Proceedings of the annual users group meeting o 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
bem yor CA, USA (24 Oct 1985). 

authors discuss the the theory and the general principles 

of inelastic x-ray both magnetic and non-magnetic. Extensive dis- 
cussion of relevant experimental results is included. 


43816 Time-resolved X-ray diffraction of the decomposi- 

tion of Cd(OH)2 powders using synchrotron radiation. Sav- 

borg, O.; Schoonover, J.; Lin, S.H.; Eyring, L. (Dept. of 

, Arizona State Univ., Tempe, AZ 85287). PP. na of 

of the 12th annual users group meeting of the 
ynchrotron Radiation Laboratory. Stanford, CA; 
Stanfi Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
a. CA, USA (24 Oct 1985). 

this study, synchrotron radiation is used to investigate the 

kinetics and mechanism of the thermal decomposition of Cd(OH)s 
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powders by X-ray diffraction. The diffraction pattern of the prod- 
uct and the reactant are taken under isothermal conditions at dis- 


the solid state reaction at a particular extent of reaction with suffi- 
cient resolution to determine the three-dimensional size and strain 
distributions of the product and reactant. The data collection for 
Ca(OH): is currently in progress. For the hydroxide, a structural 


peaks show an initial increase in particle size, followed by constant 
particle size; this is consistent with nucleation and growth with a 
maximum product grain size at which fracturing occurs. 


43817 Uses of radiation in surface 


chemistry. 
Madix, R.J. (Stanford Univ., Stanford, CA 94305). pp 6 of 
ne ee 


Stanford ees Se 


Stanford 
(CONF-85 10138) 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

Recently a number of species have been identified on single 
crystal metal surfaces which are important in catalytic processes. 
Their structure is, however, poorly understood. Examples of such 
species will be discussed with emphasis on the use of synchrotron 
radiation for characterization of bond order and bond orientation. 


43818 The existence of HsO, bridging ligands in solution: 
evidence from differential anomalous X-ray scattering. Lo- 
rentz, R.D. (Dept. of Applied Physics, Stanford Univ., 
ee ee oO! i 
ann ee a 
Radiation Stanford, CA; 
Radiation Laboratory (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

In this work, the authors successfully determined some of 
the lowest concentration DDF’s obtained so far (0.17 at% W, 4.8 
wt% W). This also represents one of the first applications of DAS 
to complex chemical systems. With this technique, the authors have 
been able to provide strong evidence for the existence of the unusu- 
al bridging ligand, HsO.~, between tungsten trinuclear cluster ions 
in solution. These results suggest that the DAS technique is appli- 
cable to many more systems, and at lower concentrations, than 
have been studied previously. 


43819 Interference fringe due to X-ray resonance scatter- 
ing. Kawamura, T.; Yoshizawa, M.; Fukamachi, T.; 
Sa pp 3 of Socaning of te Okabe, Saitama 369- 
meeting of the Stanf on so ep 

Radiation Laboratory 
(1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

The fringes caused by the interference between the incident 
and diffracted x-rays are observed for a perfect crystal in the Laue 
diffraction case. They have been observed (1) in the rocking curve, 
(2) in the diffraction pattern for a wedge-shaped crystal and (3) in 
the diffracted intensities as a function of wave length (x-ray 
energy). These interference fringes are used for evaluation of crys- 
tal perfection and for precise measurements of electron density in 
the crystal. Especially the third approach in the above has been 
used for determining the electron density distribution of crystal pre- 
cisely for many crystal systems. In this paper the authors report on 
a new type of interference fringe which is caused by the change of 
x-ray anomalous scattering factors as a function of x-ray energy 
from a theoretical point of view. 
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Fluorescence detected surface EXAFS (FDSEX- 
AFS) of iodine on platinum: in-situ structure determination of 
an electrochemical interface. Blum, —' oe J.G. II; 
Melroy, OR: Borges, G.L.; Reisner, D.L.; Abruna, H.D.; 
Chandrasekhar, P. (Dept. of Physics, Fecaity of Natural 
Sciences, Univ. of Puerto Rico, Rio Piedras 00931). pp 41 
of Proceedings of the 12th annual users group m of 
the Stanford Synchrotron Radiation Laboratory. Stanford, 
CA; Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 
_ From 12. annual Synchrotron Radiation Lab Users Group 
ne CA, USA (24 Oct ao 
grazing incidence geometry and fluorescence detec- 


tion, surface EXAFS of iodine adsorbed on a platinum(111) single 
ee ee 

The experiment demonstrates the feasibility of fluorescence detect- 
ed SEXAFS (FDSEXAFS) for in-situ structural studies of electro- 
chemical interfaces. 


ARPEFS investigation of c(2 x 2) S/Ni(011). 

Robey, S.W.; Barton, J.J.; Bahr, Ce. Liu, G.; Shirley, 

(Materials and Molecular Research Div., Lawrence 
Berkeley Lab., Berkeley, CA). pp 33 of ee 
12th annual users group meeting of the Stanford ynchro- 
tron Radiation Laboratory. Stanford, CA; Stanford Syn 
chrotron Radiation Laboratory (1985). (CONF-8510138—). 
Contract AC03-76SF00098. 

From 12. annual Synchrotron Radiation Lab Users Group 
ss CA, USA — Oct 1985). 

authors continued their angle-resolved photoemission 

extended fine structure (ARPEFS) studies to include the c(2 x 2) 
overlayer of S adsorbed on clean Ni(011). The ARPEFS experi- 
ment measures chi(k), the oscillatory part of the angle-resolved 
photoemission cross section from the S (1s) core level as a function 
of the photoelectron momentum. These modulations are due to in- 
terference, at the detector, between the direct contribution of the 
outgoing photoelectron wave and that part of the photoelectron 
wave which is scattered from nearby ion cores. Data were taken on 
the o(2 x 2) S/Ni(O11) system with several different photoelectron 
emission angles. Using standard EXAFS Fourier backtransform 
techniques combined with theoretical scattering phase shifts, the S 
adsorption site was determined to be the rectangular hollow 2.18 
+- .02 A above the second layer Ni atoms. In addition, the inter- 
layer distance between the first and second layer Ni atoms was 
found to be expanded by 9 +- 4%. This determination is in excel- 
lent agreement with previous ion scattering and LEED experi- 
ments. Evidence is also presented that illustrates the importance of 
including multiple-scattering and spherical-wave effects in theoreti- 
cal calculations of ARPEFS. 


43822 EXAFS study of GE under pressure. Shimomura, 

m5 Kawamura, T. (NIRIM, Sakura-mura, Niihari, Ibaraki). 

3 of Tae the 12th annual users group meeting 

0 the Stanford Synchrotron Radiation Laboratory. Stan- 

ford, CA; Stanford Synchrotron Radiation Laboratory 

(1985). CCONF-SSIOI3E”). 

From 12. annual Synchrotron Radiation Lab Users Group 
costing: Gastes. CA, USA (24 Oct 1985). 

EXAFS measurement under pressure by use of a diamond 
anvil cell, some parts of the spectrum are disturbed or missing due 
to diffraction peaks from diamond single crystal, which is quite se- 
rious for structural study of materials under pressure. For overcom- 
ing this problem the authors have developed a cubic cell MAX80 
which contains no single crystal and only powder crystals along 
the x-ray path. They set up the cell at a focussed beam line of 
Photon Factory and measured EXAFS spectra of Ge under pres- 
sure. They Fourier filter the data around the first shell and analyze 
them by a curve fitting approach with the aid of reliability factor. 


43823 EXAFS study of small metal clusters of Cu isolat- 
ed in solid argon. Montano, P.A.; Shenoy, G.K.; Alp, E.E.; 
Schulze, W. (Materials Science & Tech., ‘Argonne National 
Lab., Argonne, IL 60439). pp 4 of Proceedings of the 12th 
annual users group m of the Stanford Synchrotron 
Radiation Laboratory. Stanford, CA; Stanford Synchrotron 
Radiation Laboratory (1985). (CONF- -8510138—). 
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_ From 12. annual S Radiation Lab Users Group 


ynchrotron 
; Stanford, CA, _— (24 Oct 1985). 
of the structure of small metal clusters is of 


Aichiemiiel Untamtunen, te ene soe a ahaa aed 
chemistry, including nucleation, growth morphology, surface phe- 
nomenon, catalysis, etc. The authors employ the gas aggregation 
technique in conjunction with EXAFS to study the structure of 
small metal particles of Cu and isolated in a rare gas solid. By 
forming the Cu microclusters in an inert Ar matrix, they could in- 
vestigate the metal atoms in a cluster without the interference of 
strongly interacting substrate. With the typical metal dilution in the 
solid argon matrix of 0.1-0.2 at .% metal, the agglomeration of clus- 
ters in the matrix does not occur. The measurements for Cu cov- 
ered a range from around 15 A mean diameter down to Cu dimers. 


43824 Chemical interactions at rare earth metal semicon- 
ductor interfaces. Nogami, J.; Lindau, I.; Spicer, W.E. (Stan- 
ford Electronics Labs., Stanford Univ., Stanford, CA 
94305). pp 9 of Proceedings of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
; Stanford, CA, USA (24 Oct 1985). 
terface formation at room temperature between the rare 
earth metal Yb and the semiconductors Si, Ge and GaAs has been 
studied by synchrotron radiation photoelectron spectroscopy. Sam- 
ples were fabricated under UHV conditions by incremental deposi- 
tions of Yb metal onto cleaved substrate surfaces. The electronic 
structure of the surface was followed as a function of the metal 
coverage. Detailed analysis of the Yb 4f and the substrate core 
level lineshapes leads to a picture of the structure and evolution of 
the interfaces on a microscopic scale. All three systems share many 
common features in their behavior. Below one monolayer (ML). 
interaction between substrate and overlayer is weak but increases in 
strength with metal coverage. Between 1 and 3 ML. a reacted 
phase forms at the surface; this phase is stable with further metal 
deposition and appears to limit further interdiffusion. At higher 
coverages, there is the growth of a Yb rich phase that eventually 
converges to the pure metal. The overall behavior is compared 
with that of other metal/semiconductor systems, and is discussed in 
terms of the various factors governing interface formation at room 
temperature. 


43825 Surface structural studies using ARPEFS: S/ 
Ni(@011) and S/Ge(111). Robey, S.W.; Barton, J.J.; Bahr, 
C.C.; Shirley, D.A. terials and Molecular Research 
Div., Lawrence Berkeley Lab., Berkeley, CA). pp 7 of yo 
ceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Lebaetoey . Stanford, CA; 
Stanford Synchrotron Radiation .aaveiehy (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

authors present the results of an ARPEFS investigation 

of the c(2 x 2)S/Ni(011) surface which locates the S atom in the 
rectangular hollow site 2.18A +. .02A above the second layer Ni 
atoms. The data additionally indicate an expansion of the i 
between the first and second Ni layers of 9% +. 4%, in good 
agreement with ion scattering. These results serve to illustrate the 
sensitivity of ARPEFS to these structural details. They further 
present data and results for the previously unstudied semiconductor 
adsorption system (2 x 2)S/Ge(111) where it is expected that the 
more directional nature of the bonding might lead to interesting ad- 
sorption sites and relaxations. 


Progress in Rapid Freeze EXAFS. George, G.N.; 
Cramer, S.P.; Bray, R.C. (School of Molecular 
Univ. of Sussex). pp 14 of Proceedings of the 12th annual 
users group meeting of the Stanford Synchrotron Radiation 
Laboratory. Stanford, CA; Stanford Synchrotron Radiation 
Lavetaieey (1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 


Stanford, CA, USA (24 Oct 1985). 
lost EXAFS Studies of have, to date, been 
limited to kinetically stable species. While such studies have been 
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informative as to the structures of resting enzyme species and 
EXAFS study of kinetically labile species, formed on reaction with 
’’ substrate, should give important information on the mechanism of 
catalytic turnover. The technique of Rapid Freeze EXAFS has 
been used to investigate the structure of an intermediate of catalytic 
turnover of the molybdoprotein xanthine oxidase (the so-called 
“Very Rapid” species). The EXAFS indicates the presence of a 
short oxygen (Mo=0), 2-3 thiolates (Mo-S) and a long oxygen or 
nitrogen (Mo-O,N) ligand in the Very Rapid species. These conclu- 
sions contrast with those previously obtained from epr spectrosco- 
py and indicate that some reinterpretation of the epr data is re- 
quired. 


43827 EXAFS investigation of actinides in natural pyr- 
ochlore and zirconolite. Greegor, R.B.; Lytle, 
F.W.; oa B.C.; Lum _ G.R.; Ewing, R.C.; 
Livak, R ; Clinard, F.W. Jr. e Boeing Co., Seattle, 
WA 38124) pp 23 of Proceedings of the 12th annual users 
group meeting of the Stanford Synchrotron Radiation Lab- 
oratory. ford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
ang CA, USA (24 Oct 1985). 
Uranium L/sub edge in naturally occurring meta- 
mict minerals of the pyrochlore group and the Plutonium L/sub II/ 
edge in synthetic zirconolite have been investigated using x-ray ab- 
sorption spectroscopy. These structures are common phases in pro- 
posed polycrystalline waste forms resulting from the nuclear fuel 
cycle. The pyrochlore and betafite sample both exhibited greater 
long range order for the samples that had been temperature an- 
nealed. Of particular interest is the absence or presence of a short 
uranyl bond (like UOs) in the natural occurring minerals. Studies 
on sodium silicate glasses have indicated the presence of the uranyl 
configuration with clustering of U in the glass. The plutonium 
zirconolite samples required the construction of a special 
double Be windowed stainless steel cell. Samples were examined in 
a radiation damaged state and in a non-damaged state. The radi- 
ation damaged zirconolite sample exhibited a loss in long range 
order as compared to the non-damaged state at the plutonium site. 


43828 Pressure dependence of EXAFS features. Crozier, 
E.D.; Ingalls, R.; Seary, A.J.; Whitmore, J.E. (Physics 

» Simon Fraser Univ. by Burnaby, British Columbia V5A 
1 . pp 28 of Proceedings of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
ee SS (24 Oct x7 

tly a full, first-principles, band calculation of the K- 

edge X-ray absorption spectrum of metallic copper has appeared as 
a function of pressure. Besides reproducing the atmospheric pres- 
sure data quite well, it yields the result that both the energy bands 
and the EXAFS should scale with volume as V~?/*. This result 
which is also in reasonable agreement with experimental data from 
a simple treatment of the EXAFS formula, and should apply to in- 
sulators as well as metals. The authors have therefore examined 
such behavior for a number of alkali halide compounds as well, 
finding reasonable agreement with simple theory. Deviations from 
the V~?/* result are seen to be primarily due to a k-dependence of 
the EXAFS phase shift. Possible volume dependence of the latter 
will be discussed along with the usefulness of such an approach for 


spectra of 
berding, N.; Ingalls, R.; Crozier, E.D. (Physics 
Simon Fraser Univ., Burnaby, British Columbia V5A 1 
Ep 29 of Proceedings of the i2th sansel woos up meet- 
of the Stanford Synchrotron Radiation tory. 


Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 
From 12. annual S Radiation Lab Users Group 
eng Sas, CA, USA (24 Oct — 
metallic perovskite, ReOs, ‘goes a phase transition 
at approximately 5.2 kilobars. At that pressure the ReOs octahedra 
begin to rotate in such a way that the cubic symmetry is preserved 
but the compressibility increases by an order of magnitude. The au- 
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thors have measured the Re L/sub Ill/-edge X-ray absorption 


yields a nnn rhenium peak which is as intense as the nn Oxy, 
peak. This is due to the focussing effect caused by the 180°, Re-O- 
Re bond angle. Above the transition the rotation of the ReOs octa- 
hedra decrease this angle, causing the nnn rhenium peak to rapidly 
diminish in strength. Careful analysis of this effect yields the bond 
angle as a function of pressure. 


43830 Ee ee ee 
Chow, D.; Boyce, J.B.; Mikkelsen, J.C. Jr. (Univ. of Cali- 
fornia, Sania Cruz, CA 95064). pp 32 of Proceedings of the 
12th annual users meeting of the Stanford 
tron Radiation Lavaatery. Stanford, CA; Stanford Syn- 
chrotron Radiation Laboratory (1985). (CONF-8510138—). 

_ From 12. annual S ynchrotron Radiation Lab Users Group 

Stanford, CA, USA (24 Oct 1985). 

uorescent EXAFS experiments have been carried out on 
Cut in KCl as a test system for future work on off-center 
tric systems. In KCl Cu* substitutionally replaces the K* ion, but as 
a result of its small ionic radius, it moves off-center. Ionic thermal 
current measurements have established that the Cu* ion is found in 
eight very deep potential wells, oriented along the <111> direc- 
tions. The off-center displacement of the Cu* ion can be estimated 
from the dipole moment but this value is not accurately known. 
Corrections must be made for the local field of the host crystal and 
the actual charge on the Cu* ion which is less than the pure ionic 
value. For this system, two nearest neighbor peaks are expected as 
a result of the <111> off-center displacement. The authors present 
data showing a splitting of the nearest neighbor peak and compare 
it to previous experiments. The effects of covalency are discussed. 


ARPEFS determination of c(2 x 2) S/Mo(001). 
Bahr, C.C.; Robey, S.W.; Hussain, Z.; Terminello, L.J.; 
SchachvonWittenau, AE: Lou, J.; Leung, K.T.; Shirley, 


Bahai Lab., Berkeley, CA). pp 34 of 

12th annual users group meeting of the 

tron Radiation Laboratory. Stanford, CA; Stanford Syn- 
chrotron Radiation Laboratory (1985). (CONF-8510138—). 
Contract AC03-76SF00098. 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

One-half monolayer of sulfur atoms adsorb on the clean 
Mo(001) surface to form a c(2 x 2) structure. This system was pre- 
pared and studied using angle-resolved photoemission extended fine 
structure (ARPEFS) on the JUMBO beam line at SSRL. Standard 
methods of surface extended x-ray absorption fine structure 
(SEXAFS) are extremely difficult to apply to S/Mo because of the 
unfortunate coincidence of the Mo 3p and S 1s edges. ARPEFS is 
appropriate for this because the adsorbate core levels are probed in- 
dependently. The ARPEFS was measured in two independent di- 
rections to improve sensitivity to measurement of Mo surface relax- 
ation and a possible lateral translation of the S atom from the 
center of the bonding site. Mo is body-centered-cubic, having a 
very “open” (001) surface, allowing adsorbates to bond very close 
to its top layer. A hard-sphere model predicts the adsorption of 
sulfur in a "4-fold” hollow site, equidistant from 5 Mo atoms. The 
fifth Mo atom is in the second Mo layer and sits directly below the 
S atom. Preliminary analysis supports this model. The application 
of Fourier analysis and a curved-wave, multiple-scattering theory 
to the structural determination is discussed. 


43832 Theory of angle-resolved photoemission extended 
fine structure. Barton, J.J.; Robey, S.W.; Shirley, D.A. (Ma- 
- and ion CA). Research Div., Lawrence a 7 
Berkeley, o Proceedings ° 
a of the Stanford Synchrotron 
Laboratory. ord, CA; Stanford Synchrotron 
Radiation Laboratory (1985). (CONF-8510138—). Contract 
ACO03-76SF00098. 
From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 


annual users group 
Radiation 
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To understand the physics of angle-resolved photoemission 
extended fine structure (ARPEFS) the authors explored the nature 
of electron scattering in the 100-1000 eV energy range. The theory 
successfully simulates recent measurements of S(is) ARPEFS from 
c(2 x 2)S/Ni(100) and shows that only a few atoms contribute the 
majority of the ARPEFS signal. Because forward scattering does 
not disturb the geometrical path length difference, qualitative analy- 
sis of surface geometry by Fourier analysis is valid for ARPEFS 
even in the presence of multiple scattering. 


43833 Auger-electron ion coincidence studies in soft X- 
7 induced fragmentation of isolated molecules. Eberhardt, 

Plummer, E.W.; Lyo, L.W.; Carr, R.; Ford, W.K. 
Sion Research and. Engineering Co., Route 22 E, Annan- 
dale, NJ 08801). pp 42 of of the 12th annual 
users group meeting of the Stanford Synchrotron Radiation 
Laboratory. Stanford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
annoy, Stanford, CA, USA (24 Oct 1985). 

ere the authors report a coincidence experiment between 

energy selected Auger electrons and the ions produced in the 
events following the absorption of a soft x-ray photon by an isolat- 
ed N2 or CO molecule. This study allows to correlate specific 
double hole final state configurations of the Auger decay of a core 
hole in these molecules with the production of fragment ions, thus 
giving new experimental insight into the involvement of individual 
valence electrons into the molecular bond. Additionally they derive 
some general features of the potential curves of the doubly charged 
parent ions. 


43834 New experiments using a soft X-ray undulator. 
Eberhardt, W.; Plummer, E.W.; Chen, C.T.; Carr, R.; Ford, 
W.K. (Exxon ‘Research and Engineering Co., Route 22 E, 
Annandale, NJ 08801). pp 43 of Proceedings of the 12th 
annual users group meeting of the Stanford Synchrotron 
Radiation Laboratory. Stanford, CA; Stanford Synchrotron 
Radiation Caiecer '(1985). (CONF-85 10138—). 

_ Pee 12. annual Synchrotron Radiation Lab Users Group 
mi Stanford, CA, USA (24 Oct 1985). 

e authors discuss some of the exciting new experimental 
possibilities offered by soft x-ray undulators as a radiation source. 
In addition to the general discussion they present two specific ex- 
periments on isolated molecules for which the undulator source is 
extremely important. The first one of these experiments is a coinci- 
dence experiment between Auger electrons and ions generated in 
the events following the absorption of a soft x-ray photon by an 
isolated molecule. This gives a detailed picture of the involvement 
of individual valence electrons into the molecular bond. The second 
experiment is a study of the electronic decay of a resonant core 
electron excitation into a bond molecular orbital. The decay of 
these states yields new information about the localization of the 
molecular valence orbitals around the atom where the core hole 
was created. 


43835 Photoelectron spectroscopic studies of metal chlo- 
ride and oxide surfaces. Cohen, S.L.; Didzivlis, S.V.; Butch- 
er, K.D.; Solomon, E.I. (Dept. of Chemistry, Stanford 
Univ., Stanford, CA 94305). pp 44 of of the 
12th annual users me meeting of the Stanford ayachro- 
tron Radiation ry. Stanford, CA; Stanford Syn 
chrotron Radiation Seieiente (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
mueting: Seatent. CA, USA (24 Oct 1985). 

a program studying the effects of the variation of surface 
electronic and geometric structure of coordination complex sur- 
faces on small molecule binding and reactivity, photoelectron spec- 
troscopy (PES) employing synchrotron radiation has been used to 
study covalent bonding interactions of d*°/d’° metal chlorides and 
oxides. Variable energy PES and resonant photoemission studies 
have been conducted on a variety of complexes including tetrahe- 
dral Cu(1)C1, CudCl,=, Zn(INCl,= and Zn(1I)O, as well as tet- 
rahedral Cu(II)Cl4= and Cus(II)Cle= dimers. These studies have 
been conducted to study the mixing of metal and ligand wavefunc- 
tions in both the initial and final states and the results have been 
related to both ground state and transition state SCF-Xp-SW calcu- 
lations, as well as a configuration-interaction model. Initial results 
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of an extension of these methods to copper deposited on single 
crystal ZnO surfaces (a model for methanol synthesis catalysts) are 
presented. 


43836 Copper oe absorption spectra of cytochrome 
oxidase as a means of characterizing the ~ poten Ml Powers, 
L.: a (AT & T Bell Labs. Murray Hill, NJ 
07974). pp 49 of Proceedings of the 12th annual users group 
— of the Stanford Synchrotron Radiation Laboratory. 
tanford, CA; Stanford Synchrotron Radiation Laboratory 

C1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 

; Stanford, CA, USA (24 Oct 1985). 

© preparations are used in these studies: 1) intact beef 
heart mitochondria as isolated from the tissue and 2) “submitochon- 
drial particles” (SMP) obtained by sonication of the beef heart mi- 
tochondria accompanied by differential centrification. Beamline I-5 
providing approximately 10'° photons per second and using Si-220 


odically and it was found that the rate of cytochrome c reduction 
in these systems was reduced over 10° in the low temperature tech- 
nique. Comparison of the copper edge as well as the EXAFS data 
for preparations using the Yonetani method show that these prep- 
arations are identical within the error to these data for SMF and 


is homogeneous (greater than 85%) and structurally identical to cy- 
tochrome oxidase in submitochrondria particles and mitochrondria. 
The determination of the copper edge spectrum is adequate to char- 
acterize the preparation and determine whether the preparation is 
appropriate for further study. Supported in part by NIH Grants 
GM 33165, GM31992, HL31909. 


43837 New computer-aided photoemission data acquisi- 
tion system. Mahowald, P.H. (Stanford Electronics Labs., 
Stanford Univ., Stanford, CA 94305). pp 45 of Proceedings 
of the 12th annual users group meeting of the Stanford Syn- 
chrotron Radiation Laboratory. Stanford, CA; Stanford 
Synchrotron Radiation Laboratory (1985). (CONF- 
8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

A new data-acquisition program is used for Photoemission 
and related experiments. The system runs on the Digital Equipment 
Corporation (DEC) RSX multi-tasking operating system and uses 
the CAMAC interface standard and can be run on the same sys- 
tems currently used at SSRL. The program ("EXP") is used to 
scan typically the electron analyzer energy and optionally the mon- 
ochromator while recording the photoelectron counts. Constant 
Initial State and Constant Final State data are taken in addition to a 
broad variety of data which has become feasible because of the ease 
of interface with the experiment. The temperature of the sample is 
easily recorded during cooling and heating experiments, and a 
quadratic calibration option gives accurate results over a broad 
range. It is more immune to program crashes, has more versatile 
input and output to the CAMAC interface with the experiment, can 
take the commands for input from a file of pre-arranged 
has been configured to reduce the overhead time required for oper- 
ator interaction and computer operation and noise spikes in the data 
are detected and 95% of large noise spikes can be avoided. 


43838 Molybdenum x-ray absorption studies of the. 
mutant Kp nifV of nitrogenase MO-FE protein. Eidsness, 
‘De Smith, B.E.; Flood, A.C.; Garner, C.D.; Cramer, S.P. 
t. of Materials Science, Stanford Univ., Stanford, CA 
5). pp 13 of Proceedings of the 12th annual users group 
mecting of the Stanford Synchrotron Radiation Laboratory. 
tanford, CA; Stanford Synchrotron Radiation Laboratory 
C1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 
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The nifV mutant nitrogenase enzyme of Klebsiella pheumon- 
iae exhibits altered substrate reducing activity. This ni 
mutant cannot fix Nz in vivo but can reduce C2H2 to C2Hy. The 
nifV mutant enzyme differs further from the wild-type enzyme by 
CO inhibition of its Hz evolution activity, up to 80%. The NifV~ 
phenotype (NifV- Kp1) has been shown to be associated with the 
iron-molybdenum cofactor (FeMoco) in the Mo Fe protein which 
is generally accepted as the site for substrate reduction. An X-Ray 
absorption study of the Mo site in this mutant may reveal a differ- 
ence in its FeMoco structure. The authors report here a compari- 
son of Mo X-Ray absorption data from the nitrogenase enzymes of 
the wild-type and NifV~ strains in three different forms: (1) as iso- 
lated, (2) dye-oxidized, and (3) fixing enzyme systems. Mo edge 
structure of NifV~ Kp1 and wild-type enzymes are nearly identical. 
Small shifts to higher energies are observed in the oxidized and 
fixing states. Mo EXAFS of NifV~ Kp1 and wild-type in the “as 
isolated” state appear indistinguishable. Curve fitting results best 
describe the molybdenum in FeMoco as bound by 4-5 S atoms at 
2.36 A ,3 Fe atoms at 2.69 A, and 0-2 O(N) atoms at 2.19 A. The 
spectral similarity of these results concerning the nifV mutant 
FeMoco structure is discussed. 


43839 Surface band structure of arsenic terminated 
Ge(111) from angle resolved photoemission. Bringans, R.D.; 
Uhrberg, R.I.G.; Bachrach, R.Z.; Northrup, J.E. (Xerox 
Palo Alto Research Center, 3333 Coyote Pll Rd., Palo 
Alto, CA 94304). pp 8 of Proceedings of the 12th annual 
users group meeting of the Stanford Synchrotron Radiation 
Laboratory. Stanford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF- 8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
noing, Stanford, CA, USA (24 Oct 1985). 

e authors carried out experimental and theoretical deter- 
minations of the dispersion of the surface state of 1 x 1 Ge(111):As. 
The arsenic coverage was achieved using an As MBE source and 
the experimental surface bands were obtained by carrying out and 
angle-resolved photoemission study. The results indicate that 
Ge(111):As is an ideal topology surface. The lone pair orbitals on 
the As atoms form a band of surface states with a dispersion char- 
acteristic of dangling.bond states on an ideal 1 x 1 surface. The 
structural simplicity and chemical stability of the surface make it an 
optimal system to study with a variety of surface sensitive probes. 


Cytochrome c oxidase: A decade of progress. 
Chan, S.L (Noyes Lab. of Chemical Physics, California Inst. 
of Tech., Pasadena, CA 91125). pp 10 of Proceedings of the 
12th annual users group meeting of the Stanford yuciro- 
tron Radiation Laboratory. Stanford, CA; Stanford Syn 
chrotron Radiation Lavery (1985). (CONF- 3510138). 
From 12. annual Synchrotron Radiation Lab Users Group 
a CA, USA (24 Oct 1985). 
author reviews the progress that has been made over 
the past decade in elucidating the structure and function of the 
metal sites in cytochrome c oxidase. Structural results obtained 
from both magnetic resonance iments as well as EXAFS 
measurements are reviewed. The role of each of the metal centers 
in the overall function of the enzyme is discussed in the light of 
these structural results as well as recent insights obtained on the de- 
tails of electron transfer, the mechanism of dioxygen reduction and 
site-site redox interactions. Efforts to modify the enzyme for further 


43841 
and HgCdTe. Shih, C.K.; Carey, G.P.; Mahowald, P.H.; 
Wahi, A.; Lindau, I.; Spicer, W.E. (Stanford Electronics 
Lab., Stanford Univ., Stanford, CA 94305). pp 19 of Pro- 
ceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting: Stanford, CA, USA (24 Oct 1985). , 

valence band E(k) dispersion along the major symmetry 

directions ['-K-chi, -A-chi, and [-A-L have been determined for 
CdTe and Hg/sub 1-x/Cd/sub x/Te using angle-resolved photo- 
emission with synchrotron radiation for 14 < hv < 31 eV. Normal 


emission was used to determine the dispersion along the I'-K-chi di- 
rection. By suitable choice of hv and emission angle, the dispersion 
along the I'-A-chi and [’-A-L directions have been determined. The 
spin-orbit splitting of the first and second A bands, A/sub 4,5/ and 
Ae, has been resolved. 


Resonant photoemission studies of “empty-f” mate- 
rials. Ellis, W:; ne Cowan, R.D.; Allen, J.W.; Pate, B.; 
Lindau, L; Fisk, Z Alamos. National Lab., Los 
Alamos, NM 87545). pp 30 of Proceedings of the 12th 
annual users group mecing of of the Stanford Synchrotron 
Radiation Laboratory CA; Stanford Synchrotron 
Radiation Laveen (1985) (G (CONE SS 10138—). 
_ From 12. annual S: Radiation Lab Users Group 
Stanford, CA, USA (24 Oct 1985). 
ith few exceptions, resonant photoemission studies of rare 
earth and actinide materials have been made on systems where the 
4f or 5f states, respectively, are partly occupied according to the 
formal metal valence state. Strong valence band resonances from 
occupied f-states are observed. Here the authors report on studies 
of three materials where the f-states are formally unoccupied, 
CeO2, ThO2 and TheZmi7. In CeO. and ThO: and ThOs:, the Ce 
and Th are formally tetravalent, corresponding to 4f/sup O/Sd/sup 
O/ and 5f/sup O/6d/sup O/ ively. Th in me- 
tallic TheZmiz is expected to be formally 5f/sup O/c*, where c de- 
notes conduction band states of 6d-7s-7p character. 


Proceedings of the 12th annual users group meet- 
ing aaa the Stanford Synchrotron Radiation Laboratory. Stan- 
ford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). 59p. (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
— CA, USA (24 Oct 1985). 
is book presents the papers given at a conference which 
reviewed the research conducted at the Stanford Synchrotron Ra- 
diation Laboratory. Topics considered at the conference included 
x-ray diffraction, x-ray spectroscopy, absorption spectroscopy, pho- 
toemission, photoelectron spectroscopy, a electron spectrosco- 
py, and a computer-aided photoemission data acquisition system. 
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43844 parte lng Aer me th substitution as a 
molecular vibrational 


symmetry operation in spectroscopy. 
Wulfmas, C.E.; Levine, R.D. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Chemistry). 27 Jan 1984. 5p. 
NTIS, PC A02/MF AO1. 

The mass dependence of the eigenvalues of anharmonic os- 
te ee ane 
iant under isotopic substitution. The generators of the required 
symmetry group are explicitly evaluated for the Morse potential. 
What is offered here is a novel point of view, where the mass is 
elevated from a parameter in the hamiltonian to a dynamical vari- 
able. In this way it is possible to solve for the bound states of a 
given potential for any value of the mass. The results for a particu- 
lar isotopic species are then obtained for the particular value of the 
mass. Four bound states of diatomic molecules provided no new re- 
sults. Considerations however, are equally valid for the continuous 
spectrum and for polyatomics. 


43845 Se ae ee Studies of ae 
carbon-heteroatom 


gen and cleavage reactions. 
report, September 1, 1985-July 31, 1986. DuBois, M.R. (Col 
orado Univ., Boulder (USA). t. of Chemistry). 1986. 
Contract FG02-85ER13451. 1 S, PC A02/MF A011; 
1; GPO Dep. File Number D 14037. 

The goal of the project has been to determine the scope and 
the mechanistic features of reactions of sulfido bridged molybde- 
num complexes which are related to those observed for the hydro- 
desulfurization catalysts. In particular, the activation of molecular 
hydrogen by bridging sulfido ligands in neutral paramagnetic and 

complexes and in cationic derivatives has been investi- 
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gated. The ability of these complexes to catalyze or promote C-X 
and C=X bond hydrogenolysis in cases where X = sulfur, oxygen, 
or halogen has also been studied. The results of these studies lend 
support to proposed mechanisms for the surface catalysts which 
postulate the chemisorption of hydrogen on sulfido sites to form 
SH ligands, the participation of SH ligands in substrate hydrogena- 
tion, and the promotion of carbon-heteroatom bond cleavage by 
Bronsted acids. 7 refs. 


43846 (INIS-SU—328) Problems of calorimetry and 
chemical thermodynamics, Collection of addited reports. (AN 
SSSR, Moscow. Inst. Vysokikh Temperatur; Moskovskij 
Gosudarstvennyj Univ. (USSR); AN SSSR, Moscow. Inst. 
Obshchej i Neorganicheskoj Khimii; AN SSSR, Moscow. 
Inst. Khimicheskoj Fiziki; Akademie der Wissenschaften der 
DDR, Dresden. Zentralinstitut ae coun a ae und 
Werkstofforschung). 1984. 37p. 29—Exc.). 
NTIS (US Sales Only), PC 03/ME AO1. File Number 
DE86780475. 

From 10. All-Union conference on calorimetry and chemical 
thermodynamics; Moscow, USSR (12 Jun 1984). 

Separate abstracts were prepared for individual papers in this 
conference. 


43847 (INIS-SU—328, pp 32-33) Decomposition equilib- 
ria and free enthalpies, standard enthalpies and entropies of 
molybdenum tellurides. Krabbes, G.; Oppermann, H. (Aka- 
demie der Wissenschaften der DDR, Dresden. Zentralinsti- 
tut fuer Festkoerperphysik und Werkstofforschung). 1984. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86780475. (CONF-8406329—Exc.). 

From 10. All-Union conference on calorimetry and chemical 
thermodynamics; Moscow, USSR (12 Jun 1984). 


43848 (INIS-SU—328, pp ag Bs a and de- 
composition equilibria over Re.O;, ReOs aoe, Opper- 
mann, H. (Akademie der Wicisies ae der MOOR. 
den. Zentralinstitut fuer Festkoerpe oer und Werkstof- 
forschung). 1984. NTIS (US Sales y), PC A03/MF AO1. 
File Number DE86780475. (CONF-8406329—Exc.). 

From 10. All-Union conference on calorimetry and chemical 
thermodynamics; Moscow, USSR (12 Jun 1984). 


43849 (LBL—21734) Mercurous di-ion (Hg:i2), a theo- 
retical study. Neisler, R.P. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1986. Contract AC03-76SF00098. 74p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86013471. 

Thesis. 

Electronic structure calculations are performed on the 
ground state of the mercurous di-ion, Hg2**, using relativistic effec- 
tive core potentials. In addition, a parallel calculation is carried out 
on a non-relativistic basis where the speed of light is ne a 
value of c = 10° a.u. Equilibrium bond distances, R/sub e/, and 
dissociation energies, D/sub e/, are calculated at the self-consistent 
field (SCF) level using spin-averaged effective potentials and at the 

ion interaction (CI) level, which includes spin-oribit 
terms. The CI bond distances and dissociation energies are 2.539 A 
and -26.3 kcal/mole, relativistically, and 2.819 A and -49.6 kcal/ 
mole, non-relativistically. These results are compared with previous 
values from a Hartree-Fock-Slater calculation. Similarities with 


isoelectronic gold dimer, Aus, are also discussed. 52 refs., 2 figs., 15 
tabs. 


43850 (SAND—86-1550C) Surface chemistry of ceramic 
thin film and powder surfaces. an C.H.F. (Sandia Na- 
tional Labs., Albuq ue, NM (USA)). 1986. Contract 
AC04-76DP00789. 3p. (CONF-860749—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86012657. 

From DOE/BES/MS review program conference; Albu- 
querque, NM, USA (21 Jul 1986). 

As part of a program to prepare ultra-pure silicon-nitride 
(SisN«) powders for consolidation studies, we are concerned with 
preventing the oxidation of the powders which occurs upon expo- 

- Sure to air. In order to study the oxidation kinetics of a SisN, sur- 
face, we have been preparing a model system by nitriding a Si(100) 
single crystal with ammonia (NHs) and hydrazine (N2H) in ultra- 
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high vacuum (uhv). Such a procedure yields a thin film of silicon- 
nitride grown on the single crystal substrate. Further, a determina- 
tion of the growth kinetics of the nitrided film will enable control 
of the film thickness. These latter studies are the focus of this 
report. Studies such as these are expected to have an impact on 
semiconductor technology where thermally grown silicon-nitride 
layers are widely used as passivating and dielectric thin films. Un- 
derstanding of the initial stages of the nitriding process obtained in 
our studies will be i ly useful as the industry moves to ever 
smaller circuits in IC’s for VLSI devices. 


43851 ae es 6 eee 


stitut he Kantibeeeen, Romendost bei Dresden Scan 
Democratic Republic)). | 1985. 18p. (in German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702982. 

Using an empiric model partial molar enthalpies of adsorp- 
tion of the rare earth metals at zero coverage have been calculated 
for the adsorbent metals Ti, Fe, Ni, Cu, Zr, Nb, Mo, Rh, Pd, Ag, 
Ta, W, Re, Ir, Pt, Au as well as Al, Si, Zn, Ge, Cd, and Pb. The 
electron densities at the boundary of the Wigner-Seitz cells in the 
rare earth metals, necessary for the calculations, have been derived 
from the crystal entropies. In some cases the magnetic entropy was 
considered too. The calculated enthalpies of adsorption are com- 
pared with experimental data taken from the literature. The valence 
state of adsorbed europium and ytterbium is discussed in relation to 
the nature of the adsorbent metal. 


43852 Electron attachment to F2. McCorkle, D.L.; 
Christophorou, L.G.; Christodoulides, A.A.; Pichiarella, L. 
(Department of Physics, The University of Tennessee, 
Knoxville, Tennessee 37996). Journal of Chemical Physics; 
85: No. 4, 1966-1970(15 Aug 1986). 

The rate constant k-italic/sub a-italic/ for electron attach- 
ment to F2 has been measured at ambient (298 K) temperature T- 
italic in the buffer gas Ar over the mean electron energy <€> 
range 0.40—2.95 eV; similar measurements were made at T-italic = 
233, 298, and 373 K in the buffer gas Ne over the <e> range 
0.04—0.75 eV. The k-italic/sub a-italic/(<¢>) function attains a 
maximum value of 1.7 x 10~* cm* s~! (T-italic = 298 K) at —0.04 
eV and decreases monotonically with increasing <¢e> above ther- 
mal energy; the magnitude of k-italic/sub a-italic/ increases only 
slightly with increasing T-italic. The k-italic/sub a-italic/(<e>) 
data at 298 K were unfolded and the resultant cross section o/sub 
a-italic/(€) shows a main maximum at —0.0 eV, a shoulder at —0.5 
eV, and a weak maximum at —1.1 eV. Possible electron attachment 
processes are discussed to account for the energy dependence of o/ 
sub a-italic/(e). Also discussed, in the light of the present measure- 
ments, are published experimental and theoretical results on k- 
italic/sub a-italic/(<¢>) and o/sub a-italic/(e). 


43853 Tetrasilatetrahedrane. Clabo, D.A. Jr.; Schaefer, 
H.F. Il. (Univ. of California, Berkeley). Journal of the 
American Chemical Society; 108: No. 15, 4344-4346(23 Jul 
1986). Contract AC03-76SF00098. 

Ab initio self-consistent-field theory has been applied to te- 
trasilatetrahedrane, the T/sub d/ symmetry isomer of SistH,. The 
use of double-zeta (DZ) and double-zeta-plus polarization (DZP) 
basis sets allows prediction of the structure of tetrasilatetrahedrane: 
r/sub e/(Si-Si) = 2.395 A, r/sub e/(Si-H) = 1.472 A (DZ SCF); r/ 
sub e/(Si-Si) = 2.308 A, r/sub e/(Si-H) = 1.464 A (DZP SCF). 
Harmonic vibrational frequencies are also predicted and show that 
tetrasilatetrahedrane is a minimum-energy isomer of SixH, and, 
thus, may be experimentally observed. 


43854 Excited-state spectra and lifetimes of quadruply 
bonded binuclear complexes: direct observation of a new tran- 
sient species following decay of the ‘(oo*) state in 
Mo,CL,(PBus). Winkler, J.R.; Nocera, D.G.; Netzel, T.L. 
(Brookhaven National Lab., Upton, NY). Journal of the 
American Chemical Society; "108. NC. 15, 4451-4458(23 Jul 
1986). Contract AC02-76CH00016. 
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This paper reports transient absorption kinetics studies in the 
10-71-1073 "i range for [ResCls]* (1), [Mo:Ck]* (i, 
pers agra te aD, and Mo:Cl,(PBus), (IV) in solution at room 
temperature. A detailed description of the optical layout and equip- 
ment used to measure the kinetics in the 10~*-1 s time range fol- 
lowing picosecond excitation is also given. Complexes I-III have 
small steric barriers to rotation about the M-M bond and upon pho- 
toexcitation appear to form *(oo*)/sub staggered/ metal-metal 
charge-transfer (MMCT) states in <20 ps. The absorption spectra 
of 1(o7o*) MMCT states are shown to have characteristic, strong 
charge-transfer (CT) bands in the near UV. Complex IV has bulky 
alkylphosphine groups and should retain its eclipsed geometry in its 
1(¢0*) excited state in noncoordinating solvents. In CHsCN, IV 
undergoes some nuclear relaxation in the '(oo*) state with a rate 
constant of 10° s~1, A particularly important result is that in com- 
plex IV a nonluminescent transient species is observed at long times 
(tau ~ 100 ns) following the decay of the ‘(aa*) MMCT state. 


43855 Statistical-theoretical investigation of the thermal 
rate coefficient and branching ratio for the reaction O + 
HCN — products. Miller, J.A.; Parrish, C.; Brown, N.J. 
(Sandia National Labs., Livermore, CA). Journal of Physical 
Chemistry; 90: No. 15, 3339-3345(17 Jul 1986). Contract 
AC03-76SF00098. 

Using the BAC-MP4 potential surface parameters of Melius 
and Binkley, we have predicted the thermal rate coefficients for the 
two reactions: O + HCN — NCO + H (a) and O + HCN — NH 
+ CO (b). Several levels of approximation are used in the theoreti- 
cal treatment: a, canonical theory; b, canonical theory with Wigner 
tunneling correction; c, microcanonical theory (energy conserving); 
d, microcanonical/J-conservative theory (conserves both energy 
and angular momentum); e microcanonical/J-conservative theory 

. At high temperature the available 
accurately by even the crudest 


theoretical predictions using the basic BAC-MP4 parameters are 
too low. However, adjustments to the BAC-MP4 energy barriers 
within their stated error limits lead to satisfactory agreement with 
experiment over the entire temperature range where experimental 
results are available (500 to 2500 K). The most important results of 
the investigation concern the dependence of the predictions on the 
level of approximation. Each successive refinement in the theory 
produces larger values of k/sub b/. The details of the theoretical 
treatment and comparisons with experiment are described in detail. 


43856 In situ generated colloidal semiconductor CdS par- 
ticles in phosphate vesicles: quantum size and 
asymmetry effects. Tricot, Y.M.; Fendler, J.H. (Clarkson 
Univ., Potsdam, NY). Journal of Physical Chemistry; 90: No. 
15, 3369-3374(17 Jul 1986). 

Colloidal semiconductor CdS particles were in situ generat- 
ed by exposure to gaseous H2S of Cd* ions in the presence of ani- 
onic dihexadecyl phosphate (DHP) vesicles. The Cd** ions were 
adsorbed either at the inner or outer surface or at both surfaces of 
the vesicles. The vesicle dispersions were characterized by atomic 
and optical absorption, fluorescence spectroscopy, and static and 
Hs sends Senne CdS fluorescence was observed only from 

-surface-generated CdS and with a DHP:CdS ratio smaller 
Ges th eines COO: itediines 400d ko tamueeed ep 00 2 
DHP:CdS ratio of 1000. Fluorescence excitation spectra were blue- 
shifted by about 60 nm from the absorbance spectra when Cd* 
was completely precipitated by H2S. Partial formation of CdS pro- 
duced two types of particles, one with a band gap or absorption 
edge near 430 nm, corresponding to the excitation threshold, and 
another with a band gap near 490 nm. The 430 nm band gap, fluo- 
rescing CdS could be stabilized only at the inner surface of the 
vesicles. This selectivity is understood in terms of protection 
against with CdS from other vesicles and of the re- 
duced effect of aging by dissolution-precipitation equilibrium. The 
variations in band gap are due to quantum size effects appearing for 
CdS colloids smaller than 50 A in diameter. 


43857 Theoretical study of the heats of formation of 
SizH/sub n/ (n = 0-6) and trisilane. Ho, P.; Col- 
trin, M.E.; Binkley, J.S.; Melius, C.F. (Sandia National 
Labs., Albuq uerque, NM). Journal of Physical Chemistry; 90: 
No. 15, 3309-3406(17 Jul 1986). Contract AC04-76DP00789 
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Heats of formation for SigH/sub n/ (n = 0-6) species and 
SisHs were obtained from electronic structure calculations 


composition of SigHs to HaSi = SiH2 (7A/sub g/) + He and the 
isomerization of HsSiSiH to HaSi = SiH: (*A/sub g/). The calcu- 


lon, R.J. (Chemical 
H). fooy of the American 

. 12, 3515-3516(11 Jun 1986). 
neonates ie kinetic isotope effects (KIE’s) involves 
energy barrier heights, vibrational effects of stretches and 
Sods mal linaatdas elinan attain anh tueaeiuntoaee 
nisms. In favorable cases, KIE’s provide some of the most compel- 
ling evidence for or against detailed interpretations of the dynamics 
of reactive events. The present paper reports such a case in which 


and new results for 3 and 4 are fit to Arrhenius forms k/sub i/ = 
A/sub i/ exp(-E/sub i//RT) and k/sub i//k/sub j/ = A/sub ij/exp 
(E/sub ij//RT). Since the parameters depend on the temperature 
range used for the fit, this is indicated in every case. 


43859 Automated for producing gradient gels. 
Anderson, N.L. (to of Energy, W: US 


Patent 4,594,064. 10 Jun 1986. Filed date 10 Nov 1983. vp. 

An apparatus is described for producing a gradient gel 
having a variation in composition along the height of the gei, the 
gel being useful as in providing a standard medium for a two-di- 


composition from light and heavy combinations of gel ingredients, 
first and second means for transferring the light and heavy combi- 
nations of gel ingredients to the mixing means including first and 
second pumping means, motor means or incrementally driving the 
pumping means for providing a predetermined quantity of the light 
and heavy combinations of gel ingredients, a hollow form for re- 
ceiving the gel composition, first transfer means including a first 
filler tube for transferring the gel composition from the mixing 
means to the hollow form to provide a predetermined amount of 
the gel composition in the form, the filler tube extending to a posi- 
tion near the bottom of the form, adjustment means for adding a 
small quantity of the heavy combination of gel ingredients through 
the first filler tube to move the gel composition to a predetermined 
height, means for limiting the gel composition to the predetermined 
height in the form, arm means for sequentially withdrawing the 
filler tube and relocating the tube in an opening in the next adjacent 
hollow form, including vertical and horizontal adjustment means, 
and digital computer means for providing digital signals to drive 
the motor means and the arm means. 


43860 Test of variational transition state theory and mul- 
tidimensional semiclassical transmission coefficient methods 


against accurate 
ea ee 


including in 

cular kinetic isotope effects. Garrett, B.C.; “Truhlar, D.G.; 
Schatz, G.C. (Chemical Dynamics Corp., ‘Columbus, OH). 
Journal of the American Chemical Society; 108: No. 11, 2876- 
2881(28 May 1986). Contract AC02-79ER 10425. 

Rate constants and kinetic isotope effects for the title reac- 
tions have been calculated by using accurate quantum dynamical 
methods and used to test the accuracy of corresponding rate con- 
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stants from conventional and variational transition state theory. The 
quantum dynamical rate constants are estimated to be within 35% 
of the exact rate constants for the potential surfaces chosen for this 
comparison. For all the reactions considered, the conventional and 
variational transition state theory rate constants with unit transmis- 
sion coefficient are found to be very close to each other (better 
than 7%) but in poor agreement with the accurate quantum results 
(off by factors of 6-22 at 300 K). This indicates that although vari- 
ational effects are small, ing makes a very important contri- 
bution to the rate constants, and it is found that this tunnelling con- 
tribution is described quantitatively for all the reactions considered 
with use of the least action ground state (LAG) transmission coeffi- 
cient. The combination of improved canonical variational theory 
(ICVT) and LAG yields rate constants which have an average 
error (considering all the reactions and temperatures studied) of 
15% compared to the accurate quantum rate constants, and in only 
one case (D + He at 200 K) does the ICVT/LAG rate constant 
differ by more than 35% from the accurate value. The comparison 
of ICVT/LAG kinetic isotope effects is found to be similarly good, 
with the worst comparisons occurring for intramolecular (X + 
HD) isotope ratios. 


43861 Reaction of the (111) faces of single-crystal indium 
phosphide with alkylating agents: evidence for selective reac- 
ion cf'e peak ee. Wael,” A.M.; Daube, K.A.; Mallouk, 
T.E.; Belmont, J.A.; Wrighton, MS. husetts Insti- 
tute of Technology, Nettie ). Journal of the American 
Chemical Society; 108: No. 11, 3155-3157(28 May 1986). 

We wish to report that the P-rich, (111)B, face of single- 
crystal InP, but not the In-rich, (111)A, face of the same crystal, 
reacts with molecular reagents to yield surface-bound material de- 
rived from the apparent alkylation of a surface P atom. Exploitation 
of surface functional groups has been demonstrated to be very im- 
portant in the attachment of molecular reagents and polymers to 
electrode surfaces. Electrodes derivatized with molecules have po- 
tential uses in analysis, fuel cells, electrosynthetic cells, and photoe- 
lectrochemical cells. We now wish to present evidence showing 
that an important photoelectrode material, InP, can be functiona- 
lized with molecules by reaction of the P-rich, (111)B, face with al- 
kylating reagents. 


43862 Metamorphosis of palladium and its relation to se- 
lectivity in the Rosenmund reaction. Maier, W.F.; Chettle, 
S.J.; Rai, R.S.; Thomas, G. (Univ. of California, Berkeley). 
Journal of the American Chemical Society; 108: No. 10, 2608- 
2616(14 May 1986). Contract AC03-76SF00098. 

Drastic changes in morphology and particle sizes of the Pd 
particles were detected during the classical catalyst pretreatment. 
These changes are connected to the increase in selectivity as well 
as to the problems encountered in the Rosenmund reaction. A 
major action of the poison in Rosenmund reactions was found to be 
the acceleration of the initial reconstruction of the surface of fresh 
catalysts to prevent overreduction. The instability of the Pd under 
reaction conditions appears to be responsible for typical problems 
encountered with the Rosenmund reaction such as irreproducibility 
and catalyst deactivation during the reaction. With the use of Pd 
single crystals stepped and kinked surfaces were found to be active 
for hydrogenolysis of acid chlorides to aldehydes. Transmission 
electron microscopy and diffraction have been employed to charac- 
terize the change in dispersion and structure of Pd particles on 
carbon supports after various pretreatments. 


43863 Thermal decomposition of silane. Gordon, M.S.; 
Gano, D.R.; Binkley, J.S.; Frisch, M.J. (North Dakota State 
Univ., Fargo). Journal of the American Chemical Society; 
108: No. 9, 2191-2195(30 Apr 1986). 

The essential features of the potential energy surface for the 
thermal decomposition of silane have been calculated with extended 
basis sets, augmented by correlation corrections. It is predicted that 
the transition state for the molecular elimination lies 56.9 kcal/mol 
above silane. For the reverse reaction, the transition state is less 
than 2 kcal/mol above the separated fragments, silylene and molec- 
ular hydrogen, but 4.8 kcal/mol above a long-range potential well. 
Ir the latter, the silylene-He separation is 1.78 A, and the bond in 
He has stretched by more than 0.05 A. This indicates a significant 
electronic interaction between the fragments even at the large frag- 
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ment separation. The depth of the well is less than 1 kcal/mol at 
the SCF level of theory, but it increases substantially when correla- 
tion is introduced into the wave function. Since the calculated SiH 
bond energy is 22 kcal/mol larger than the activation energy for 
the molecular elimination, the homolytic cleavage of silane to form 
silyl radical is not expected to be an important process in the low- 
energy pyrolysis of silane. 


43864 Stability of buckminsterfullerene and_ related 
carbon clusters. Newton, M.D.; Stanton, R.E. (Brookhaven 
National Lab., Upton, NY). Journal of the American Chemi- 
cal Society; 108: No. 9, 2469-2470(30 Apr 1986). Contract 
AC02-76CH00016. 

Under appropriate collisional conditions the mass spectrum 
of carbon fragments produced by laser vaporization of graphite is 
dominated by Ceo and (to a lesser extent) Cro clusters. The discov- 
erers of this phenomenon have noted that the carbon valence re- 
quirements can be satisfied in closed, hollow structures. For Ceo 
they suggest an icosahedral soccer ball network, which they call 
buckminsterfullerene and we abbreviate as BF. Experimental srr- 
port has come from studies with lanthanum-impregnated graphiic. 
The resulting mass spectra show intense Cea peaks, but no C/sub 
n/La, or C/sub n/Las peaks. Subsequent experiments have demon- 
strated the inertness of Ceo and, indeed, other large C/sub 2n/ clus- 
ters under NO attack. We report here the results of quantum calcu- 
lations which were prompted by the experiments cited above and 
other earlier work. Our purpose has been to test the intrinsic stabili- 
ty of BF and related polyhedral species and to compare their stabil- 
ity with that of planar graphite fragments. The latter have the ad- 
vantage of being strain free, but suffer from dangling valences on 
their perimeters. We also make comparisons with linear carbon 
chains. 


43865 Rapid precipitation of low vapor pressure solids 
from supercritical fluid solutions: the formation of thin films 
and powders. Petersen, R.C.; Matson, D.W.; Smith, R.D. 
(Battelle, Pacific Northwest Labs., Richland, WA). Journal 
of the American Chemical Society; "108: No. 8, 2100-2102(16 
Apr 1986). 

Supercritical fluids have been shown to have excellent sol- 
vating properties above their critical densities, and supercritical 
fluid solutions of solutes having negligible vapor pressures can be 
readily prepared. The authors are currently investigating the rapid 
expansion of supercritical fluid solutions (RESS) to better under- 
stand the and to evaluate the range of solute products that 
can be produced by the rapid loss of solvating power which occurs 
during expansion. Products include films, fine powders having 
narrow size distributions, and amorphous mixtures produced under 
the nonequilibrium conditions inherent in the expansion process. 


43866 X-ray _ crystal 


triphenylphosphine) 

Hanusa, T.P.; Evans, W.J. (Univ. of California, 
nal of Coordination Chemistry; 14: No. 3, 023 239198 

Hydridotris(triphenylphosphine)rhodium HRh(PPhs)s, I, 
crystallizes out of a toluene/hexane mixture free from solvent in the 
space group P2;/a with a = 23.2898), b = 19.9854), c = 
9.810(2)A, B = 97.83(2)°, V = 4523(2)A/* and D/sub calcd/ = 
1.308 g cm™* for Z = 4. Molecules of I exhibit a distorted square 
planar geometry in which the angle subtended by the phosphines 
adjacent to the hydride ligand is 147.28(4)° A difference Fourier 
map based on low-angle diffraction data provided evidence for the 
hydride ligand with a Rh-H distance of 1.63A. In contrast to the 
known structure of HRh(PPhs)s x HN(CHs): x THF, II, which 
contains solvent of crystallization, and has no ortho hydrogen rho- 
dium separations less than 3.01 A, a phenyl ring in I has rotated so 
as to place a hydrogen within 2.87A of the rhodium center. 23 ref- 
erences, 1 figure, 3 tables. 


43867 Ion-enhanced chemical reaction of XeF2 with sili- 

con by modulated molecular beam mass spectrometry. Ba- 
looch, M.; Olander, D.R.; Siekhaus, W.J. (Univ. of Califor- 
nia, Berkele 'y). Materials Research Society Symposia Proceed- 
ings; 38: 171-178(1985). 
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The reaction of XeF2 with the Si(100) surface was studied 
by modulated (10-1000 Hz) molecular beam-mass spectrometry in 
the temperature range 300-1300K and equivalent XeF2 pressure of 5 
x 10-* to 10-4 Torr. Simultaneous bombardment of the reacting sur- 
face by Ar* was used to determine the extent of ion-enhancement 
of the reaction. In the absence of the ion beam, the main reaction 
product was SiF,, which was formed with a reaction probability of 
~5 x 10? at room temperature. In the presence of the ion beam 
three products, SiF,, SiF. and F2 (or F), were detected with forma- 
tion probabilities of ~1 x 10~', 6 x 10-2 and 7 x 10~? respectively. 
Increasing surface temperature reduced the ion-enhanced reactivity. 
6 references, 4 figures. 


43868 a bonding in trisilylamine and related compounds, 
Beach, D.B.; Jolly, W.L. (Lawrence Berkeley Lab., CA). 
Inorganic Chemistry; 23: 4774(1984). Contract AC03- 
76SF00098. 

Theoretically, the nitrogen 2p7 orbital of trisilylamine can 
be both stabilized by interaction with empty high lying orbitals of 
the SHs groups and destabilization by repulsive interaction with the 
bonding electrons of the SiHs groups. In this research, a method 
involving both core and valence ionization potentials has been used 
to determine whether the combination if these interactions results in 
a set stabilization or destabilization of the nitrogen 2pm orbital in 
trisilylamine. The method was also used to study analogous interac- 
tions in other molecules for which bonding has been proposed. 19 
references, 1 table. 
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REFER ALSO TO CITATION(S) 3988, 5009, 5103, 5104, 5107, 5108, 5110, 
5144, 5147, 5148, 5151, 5153, 5155, 5156, 5157, 5623, 5895 


43869 (BDX—613-3551) Epoxy resin cure. Smith, R.E.; 
Woodburn, G.L. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Jul 1986. oy AC04- 
76DP00613. 3ip. Nits, PC A03/MF AOl; 1; GPO Dep. 

File Number DE86013613. 

The reactions that occur between the model epoxy, phenyl 
glycidyl ether, and the cure agent dicyandiamide (DICY) have 
been investigated using nuclear magnetic resonance (NMR), Fouri- 
er transform infrared (FTIR), gel permeation chromatography 
(GPC), and high-performance liquid chromatography (HPLC) 
techniques. It is shown that the reaction at 130°C requires 90 min 
for completion when catalyzed by boron trifluoride monoethyl 
amine (BF3-MEA). At least three major products are formed. The 
identity of these products is based on previously published spectros- 
copic data. 3 refs., 5 figs. 


43870 (CONF-860921—3) Selectivity and =—e S in 
extraction with macrocycles in synergistic combination with 
organophilic acids. McDowell, W.J.; ee B.A.; Fa 
S.A.; Chadwick, R.B.; Case, G.N. (Oak a 
Lab., TN (USA)). 1986. a aa ae — eae 
NTIS, PC A02/MF AOl; 1; GPO Dep. 
DE86008976. : 

From International solvent extraction conference; Munich, 
F.R. Germany (11 Sep 1986). 

Reported here is the behavior of several organophilic macro- 
cyclic polyethers (crown ethers) as coordinative extraction syner- 
gists in combination with (1) a long-chain neo carboxylic acid, (2) 
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43871 (DOE/ER/10671—4) Intramolecular energy trans- 
fer reactions as a method for metal complex assisted produc- 
tion of hydrogen. Progress report, July 1, 1985-June 30, 
1986. Petersen, J.D. (Clemson "Uni Univ., SC (USA). ——_ of 
Chemistry and Geology). 13 Jun 1986. Contract AS09- 
80ER10671. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013217. 

The polymetallic systems involving 2,2'-bipyridine (bpm) 
have shown only one breakthrough in the previous twelve-month 
period. We have, however, been successful with one such synthetic 
procedure in that we have recently prepared 
(bpy)z2Ru(bpm)Rh(PPhs),H2**. An additional study involved sys- 
tems in which bpm is bridged to tetracyanoferrate units. Because of 
the difficulty in deprotonating 2,2’-biimidazole and 2,2’-bibenzene- 
biimidazole, we have discontinued work with these anionic ligands. 
We are attempting to prepare the 4,4’,5,5’-tetracyano derivative 
which should undergo more facile deprotonation and supply a good 
di-negatively charged bridging ligand. We have experienced a sub- 
stantial progress in the proposed research using 2,3-bis(2’- 
pyridyl)pyrazine as a bridging ligand. This ligand has been used to 
couple Ru(II) units to form L2Ru(dpp)RuL’* units L = bpy or 

- to couple Fe(II) units to form [Fe(CN)sdpp™ and to couple 
the heterometallic system, (bpy),RudppFe(CN),. These systems 
show extensive metal-metal coupling through electrochemical stud- 
ies, emission maxima that depend upon the M(dpp)M’ linkage, and 
lifetimes in the 50 to 200 ns region in acetonitrile at room tempera- 
ture. 


43872 (DOE/ER/13432—2) [Reactions of metallocumu- 
_ with carbides]. Progress report, 1985-1986. Selegue, 
P. (Kentucky Univ., Lexington (USA). t. of Chemis- 
try). 24 Jun 1986. Contract FG05-85ER 13432. 

PC A02/MF AO01; 1; GPO Dep. File Number DES601S530. 
During our first approximately nine months of DOE sup- 
port, we have begun to investigate several areas of metallacumu- 
lene and carbide chemistry. We have continued to develop the al- 
kynylsilane/fluoride method and have found that it is the most reli- 
able procedure for many iron and ruthenium alkynyls ((M] = 
[Fe(CO)a(Cp)], [Ru(PRs)a(Cp)], etc.). —— vinylidene, allenyli- 
dene, and butatrienylidene complexes and carbides are studied. 4 


43873 oe a of x-ray powder diffractometry 
in combination with SEM and microencapsulation for study 
ing the physico-chemical transformations of crystalline parti- 
Se ECA USA). dey, 1986, Contract ACOS- 
ceria 1986. Contract AC03- 
TESPOOOSS. Sp = $606167—1). NTIS, PC A02/MF 
A0l; GPO Dep. Number DE86013189. 

From 5. symposium on environmental analytical chemistry; 
Provo, UT, USA (18 Jun 1986). 

X-ray powder diffractometry (XPDFT) and scanning elec- 


(ORNL—6128, pp 168-169) Radii of gyration and 
of molecules dissolved in a good 
King, J.S.; eee 

. (Univ. of Michigan, Ann Arbor). 

Ss, PC A13/MF AOl. File Number 


In Solid State Division progress report for period ending 
September 30, 1984. 

OE i ceili tno, ene citenie atten 
from excluded volume interactions between pairs of monomer units 
on a single polymer chain. As the polymer concentration increases, 
the excluded volume effect is screened and diminished, and in the 
limit of the bulk polymer, the conformation of a single chain can be 
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described as an unperturbed random coil as originally predicted by 
Flory and verified by numerous SANS measuremeuts. Since the 
early 1970s, developments in polymer solution theory involving the 
application of scaling methods have led to an upsurge of interest in 
this area, although only one systematic experimental study of chain 
dimensions as a function of concentration, c, has been hitherto at- 

That study showed that for polystyrene in CS, the radius 
of gyration R/sub g/ varied as c/sup -0.25/ in apparent agreement 
with the then current prediction of scaling laws. Since that time, 
there have been reports of many violations of scaling laws which 
should be valid in principle only in the asymptotic limit of infinite 
molecular weight. 


43875 (ORNL—6128, pp 169-170) Molecular dimensions 
in polyethylene terephthalate by SANS. McAlea, K.P.; Gard- 
ner, K.H.; Schultz, J.M.; Wi G.D. (Univ. of Delaware, 
Newark). Mar 1985. NTIS, A13/MF AO01. File Number 
DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 
In this communication the authors report measurements of 


molecular dimensions in polyethylene terephthalate (PET) from 
samples where the background scattering has been reduced to an 
acceptably small fraction of the scattering due to the labeled mole- 
cules. This has been accomplished by improvements in the sample 
preparation technique to reduce the concentration of heterogene- 
ities that give rise to background scattering and also by use of high 
concentrations of labeled polymers. It has been shown earlier that 
both the radius of gyration and molecular weight can be obtained 
from a single concentration measurement, provided the molecular 
weights of the labeled and unlabeled molecules are matched. 


43876 (ORNL—6128, pp 171-172) Morphology and 
De ee eee 
on gee pea polystyrene by small-angle neutron scat- 
op an electron microscopy. Fernandez, A.M.; Wignall, 

oe -H. (Lehigh igh Univ., Bethlehem, PA). Mar 
Toes" Ss, A13/MF AOl. File Number D! DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

An interpenetrating polymer network (IPN) may be defined 
as a combination of two polymers in network form, at least one of 
which was polymerized in the immediate presence of the other. Se- 
quential IPN formation involves the synthesis of network I, a sub- 
sequent swelling in a second monomer together with initiator and 
cross-linking agent, and polymerization of monomer II in situ. In 
the semi-I-IPN materials, the first polymer synthesized is cross- 
linked, while the polymer II is linear. Polybutadiene/polystyrene 
(PB/PS), IPNs, and semi-I-IPNs were prepared where the second 
polymer synthesized, polystyrene, was fully deuterated to enhance 
the contrast for small-angle neutron scattering (SANS) and to 
permit the determinations of domain dimensions. Samples were ana- 
lyzed with neutron scattering and electron microscopy. 


(UCRL—94269) Evaluation of sectioning tech- 
one for electron microscopic analyses of low-density poly- 
ethylene foams. McCarthy, P.L.; Price, C.W. (Lawrence 
Livermore National Lab., CA (USA)). Mar 1986. Contract 
W-7405-ENG-48. 5p. (CONF- 860829—32). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86013583. 

From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 


USA (10 Raw ug 1986). 

low-density polythylene foams in the range of 
0.5 to Toa pm are most conveniently measured by SEM analyses. Un- 
fortunately, the cell walls are relatively weak and fragile mem- 
branes that either collapse or are severely distorted by conventional 
surface preparation and sectioning techniques. Sectioning damage 
can be circumvented to some extent by freeze fracturing. However, 
fractures tend to propagate through the weakest structural features, 
they can be associated with severe deformation, even at liquid ni- 
trogen temperatures, and they frequently do not yield planar sur- 
faces for reliable statistical measurements. Therefore, alternate sec- 
tioning techniques were evalated. The most promising techniques 
are vibrotome sectioning and ultramicrotomy. These techniques are 
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carbon-coated specimens prepared from the same batch of foam. 3 
refs., 4 figs. 


43878 Hydrogenolysis of n-butane over the (111) and 
(110)-(1 x 2) surfaces of iridium: a direct correlation between 
catalytic selectivity and surface structure. Engstrom, J.R.; 
Goodman, D.W.; Weinberg, W.H. (Sandia National Labs., 
Albuquerque, NM). Journal of the American Chemical Socie- 
ty; 108: No. 15, 4653-4655(23 Jul 1986). Contract AC04- 
76DP00789. 

Since the use of oriented single crystals as catalysts allows a 
unambiguous assessment of the effects of surface geometry, the au- 
thors have investigated the hydrogenolysis of n-C,Hio over the 
close-packed (111) and the corrugated (110)-(1 x 2) surfaces of Ir. 
The selectivity for C2He production from the hydrogenolysis of n- 
C,Hio over Ir catalysts scales with the concentration of low-coordi- 
nation-number metal surface atoms. 


43879 Resonance Raman spectra of metallooctaethylpor- 
phyrin cation radicals with a/sub 1u/ and a/sub 2u/ orbital 
character. a Miller, L.A.; Rakhit, G.; Spiro, T.G. 
(Princeton U: , ND). Journal of Physical Chemistry; 90: No. 
15, 3320-3325(17 jul 1986). Contract AC02-81ER10861. 

Resonance Raman (RR) spectra are reported for radical ca- 
tions of M/sup II/OEP (OEP = octaethylporphyrin, M = Zn, 
Mg, Ni, Cu) and for the perchlorate and bromide salts of [Co/sup 
III/OEP]*, produced by electrochemical and/or chemical oxida- 
tion. The enhancement patterns obtained with B (4067 A) and Q 
(5682 A) band excitation (except M = Zn and Mg, for which fluo- 
rescence overwhelms the Q band RR spectra) permitted assignment 
of most of the porphyrin skeletal modes above 1000 cm™', and fre- 
quency shifts relative to the unoxidized porphyrins have been cata- 
loged. Those radicals, magnesium(II), zinc(II), and cobalt(III) bro- 
mides, whose EPR spectra have been assigned on the basis of elec- 
tron removal from an a/sub lu/ molecular orbital show a common 
pattern of shifts, while those with a/sub 2u/-type EPR spectra, 
nickel(II) and cobalt(III) perchlorates, show a different pattern. 
The Cu/sup II/ radical, whose visible absorption spectrum resem- 
bles that of other a/sub 2u/ radicals, likewise has an a/sub 2u/ RR 
frequency shift pattern. The largest shifts are shown by the most 
prominent RR bands in the B-band-excited spectra, nu, (C/sub a/N 
breathing, primarily) and nue (C/sub b/C/sub b/ breathing, primar- 
ily). 


43880 Reaction of dinitrogen pentoxide with fluoran- 
thene. Zielinska, B.; Arey, J.; Atkinson, R.; Ramdahl, T.; 

Winer, A.M.; Pitts, IN. Jr. (Univ. of California, Riverside). 
Journal of the American Chemical Society; 108: No. 14, 4126- 
41329 Jul 1986). Contract AA03-76SF00034;A S03- 
T9EV 10048. 

The products and mechanisms of the reactions of dinitrogen 
pentoxide (N2O;) with fluoranthene (FL) in aprotic solvents have 
been investigated. The influence of solvent polarity and tempera- 
ture and the effects of addition of HNO3 on the resulting nitro- 
fluoranthene (NFL) isomer distributions have been studied. These 
data are compared with the NFL isomer distributions resulting 
from the reactions of FL with N2Os and other nitrating agents in 
the gas and adsorbed phases. In the gas phase and in CCI4 solution 
at ambient temperature, 2-NFL is the only mononitro isomer 
formed from the reaction of FL with N2Os;. However, in more 
polar solvents (CHsCN and CHsNO;) and in CCl, at subambient 
temperature (-15°C), as well as with FL in the adsorbed state, reac- 
tion with N2O; produces only the 3-,8-,7-, and 1-NFL isomers. A 
homolytic mechanism for the formation of the 2-NFL isomer is 


cations 
by spin resonance. Hiromitsu, I.; Kevan, L. 
(Univ. of Houston, TX). Journal of Physical Chemistry; 90: 
No. 14, 3088-3091(3 Jul 1986). Contract AS05-80ER 10745. 
Electron spin resonance (ESR) studies are carried out for a 
series of chi-doxylstearic acids (chi = 5, 7, 10, 12, and 16) and pho- 
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toproduced N,N,N’N’-tetramethylbenzidine (TMB) cations in 
sodium dodecyl sulfate micelles in order to investigate the effects of 
added tetramethylammonium chloride (TMACI) on the micellar 
structure at room temperature. It is observed that chi-doxylstearic 
acids not only act as electron acceptors for electrons produced by 
photoionization of TMB but also react with TMB cations to 
produce nonparamagnetic products. chi-Dependences of the reacti- 
vities of these two reactions suggest that chi-doxylstearic acids in- 
crease their average number of gauche conformations inside the mi- 
celles when TMACI is added to the micellar solution. It is conclud- 
ed that tetramethylammonium cations act as spacers between head 
groups of surfactant molecules to become more disordered and 
loosely packed inside the micelles. This confirms previous electron 
spin echo modulation studies on frozen micellar solutions. 


43882 Rate-determining step for decay of triplet biradi- 
cals; intersystem crossing vs. chain dynamics. Zimmt, M.B.; 
Doubleday, C. Jr.; Turro, N.J. (Columbia Univ., New York, 
NY). Journal of the American Chemical Society; ‘108: No. 13, 
3618-3620(25 Jun 1986). 

The temperature and viscosity dependence of the lifetimes of 
triplet biradicals derived from 2-phenylcycloalkanones have been 
studied by means of nanosecond transient UV absorption. Arrhen- 
ius plots for the temperature range 20 to -90°C are strongly curved. 
In the high-temperature range (ca. -10 to +20°C) log A (S~*) and 
E/sub a/ (kcal/mol) are ca. 8.0 and 1.0, respectively. In the low- 
temperature range (-50 to -90°C) the values are ca. 10-11 and 3-4, 
respectively, typical of chain cyclization processes. The biradical 
lifetimes are strongly affected by solvent viscosity at low tempera- 
ture but are nearly insensitive to viscosity at room temperature. 
The data suggest a transition in the rate-determining step for biradi- 
cal decay from intersystem crossing control at room temperature to 
chain dynamics control at low temperature. At room temperature 
and above, the observable biradicals are almost exclusively triplets, 
but at low temperature one observes the decay of an approximately 
equilibrium mixture of singlets and triplets. 


-triplet and vibrational frequencies. 
seria, G.E.; Duran, M.; Maclagan, R.G.A.R.; Schaefer, HF. 
III. (Univ. ‘of California, Berkeley). Journal of the American 
Chemical Society; 108: No. 12, 3248-3253(11 Jun 1986). Con- 
tract AC03-76SF00098. 

The fluorocarbene, chlorocarbene, and bromocarbene mole- 
cules in their lowest singlet and triplet electronic states have been 
studied via ab initio quantum mechanical methods. Basis sets of 
triple-5-plus double polarization quality were used in conjunction 
with self-consistent-field (SCF), two-configuration (TC) SCF, and 
configuration interaction (CI) methods. All three molecules have 
singlet ground states, with the singlet-triplet separations predicted 
to be 13.2 kcal (CHF), 5.4 kcal (CHCl), and 4.1 kcal (CHBr). Vi- 
brational frequencies, infrared intensities, molecular structures, and 
dipole moments are predicted for the lowest singlet and triplet elec- 
tronic states of all three molecules. 


43884 Generalized resonating valence bond description of 
cyclobutadiene. Voter, A.F.; Goddard, W.A. III. (California 
Institute of Technology, Pasadena). Journal of the American 
Chemical Society; 108: No. 11, 2830-2837(28 May 1986). 
Contract AA03-76SF00767;A T03-80ER 10608. 

The low-lying electronic states of square and rectangular cy- 
clobutadiene (CBD) are calculated by using the generalized reso- 
nating valence bond (GRVB) method and compared with the re- 
sults from Hartree-Fock and configuration interaction wavefunc- 
tions. We find that simple valence bond concepts correctly predict 
the sequence of excited states (including ground-state singlet) and 
the distortion to a rectangular geometry for the ground state. Con- 
trary to common expectation, we find that the singlet ground state 
of square CBD has 22 kcal of resonance energy (relative to a single 
valence bond structure). Thus, CBD is not antiresonant, though it is 
much less stable than normal conjugated systems. 
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43885 CsH;~ isomers. Experimental and theoretical stud- 
ies of tautomeric propenyl ions and the cyclopropyl! anion in 
the gas phase. Froelicher, S.W.; Freiser, B.S.; ires, R.R. 
(Purdue Univ., West Lafayette, IN). Journal of the American 
Chemical Society; 108: No. 11, 2853-2862(28 May 1986). 
Contract AC02-80ER 10689. 

Isomeric allyl (CHaCHCHs:~ ), 2-propenyl (CHsC” = CHa), 
l-propenyl (CHsCH = CH™), and cyclopropyl ((CHs):CH™) 
anions, as well as the parent unsubstituted vinyl anion (C:Hs~ ) 
have been generated in the gas phase by collision-induced dissocia- 


each C3Hs~ ion with selected neutral reagents are described, and 
distinct, non-interconverting isomeric ion structures are indicated 
by the results. Each of the vinylic anions and the cyclopropyl anion 
proton abstracts from ammonia and D:O while the more stable al- 
lylic isomer, CHsCHCHs~, is unreactive with the former and un- 
dergoes four hydrogen-deuterium exchanges with the latter. Sulfur 
abstraction from CS is observed with each of the vinyl anions and 
the cyclopropyl anion, while the allylic ion reacts by addition fol- 
lowed by loss of H2S. Four unique sets of products are produced 
by each of the CsHs~ isomers in the presence of N2O which are 
consistent with the expected structures. Ab initio SCF-MO calcula- 
tions for each CsHs~ ion are also described which provide addition- 
al insight into their structures and relative energies. 


43886 Ring opening of cyclopropylidenes to allenes: reac- 
tions with bifurcating transition regions, free internal mo- 
tions, steric hindrances, and long-range dipolar interactions. 
Valtazanos, P.; Elbert, S.T.; Ruedenberg, K. (Iowa State 
Univ., Ames). Journal of the American Chemical Society; 108: 
No. 11, 3147-3149(28 May 1986). Contract W-7405-ENG-82. 

The mechanism of the ring opening of cyclopropylidene to 
allene, the prototype bond fission of a cyclic carbene due to ring 
strain, has implications for many organic reactions. We have 
mapped out the energy surface E(phi,6:,52) in its entirety where, 
for each triple of (phi,d:,52) values, the molecular geometry was 
optimized with respect to 12 internal coordinates. An examination 
of the energy surface reveals the following features of the cyclo- 
propylidene ring opening: (i) singlet cyclopropylidene is stable at 
phi = 59.5° and about 9 kcal/mol lower than the triplet (stable at 
65.5°). (ii) The CHe planes are perpendicular to the CCC plane (C/ 
sub 2nu/) and approximately remain so during the initial stages of 
the ring opening. (iii) Shortly before phi reaches 70° the CHs 
groups begin a disrotatory motion, preserving C/sub s/ symmetry. 
(iv) Around phi ~ 81° with a disrotatory inclination of about 35°, 
a conrotatory component admixes to the reaction path advance and 
C/sub s/ symmetry is lost. (v) No inherent preference exists be- 
tween the two branches. (vi) The bifurcation occurs before the 
transition states [which are located around (phi,5:,52) = (81° 50°, 
120°) and (81°, 60°, 130°)] and extremely close to it. (vii) The 
downhill path from the transition state to the product with phi 
opening to 180°, while conrotatory in a general way, leads across 
slopes of isoenergetic valleys. (viii) The allene stereoisomerization 
requires a concerted twisting and bending, the transition state oc- 
curring at phi = 133° 


hexaethynylbenzene and 

to 1,2:5,6:9 ae 

12}- annulene, Diercks, R.; Vollhardt, K.P.C. 

(Univ. of California, Berkeley). Journal of the American 
Chemical Society; 108: 108: No. 11, 3150-3152(28 May 1986). 

1,3,5-cyclohexatriene is commonly introduced in organic 

textbooks as the hypothetical model for a bond-fixed benzene, yet 

the search for this structural unit has been elusive. We report two 

facile approaches to the tris(benzocyclobutadieno)benzene nucleus 

1, including the parent 1b, in which the central benzene ring exists 

in this form, and the first thermal retrocycloaddition of a benzene 

ring to a trialkyne. Our strategy relies on an iterative sequence of 

palladium-catalyzed alkynylations followed by cobalt-catalyzed cy- 

clobutabenzoannelations. 
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43888 Surface structure coadsorbed benzene and 
carbon monoxide on the seodine(1id) single crystal analyzed 
with low: electron diffraction intensities. Van Hove, 
M.A.; Lin, R.F.; Somorjai, G.A. (Univ. of California, 
Berkeley). Journal of the American Chemical Society; 108: 
No. 10, 2532-2537(14 May 1986). Contract ACO03- 
76SF00098. 

The first structural analysis of a molecular coadsorbate 
system is presented. Mutual reordering and site shifting are found 
to occur for benzene and CO coadsorbed in a (13°") lattice on 
Rh(111). This low-energy electron diffraction (LEED) intensity 
analysis yields the first confirmed hollow-site adsorption of CO on 
a single-crystal metal surface, with a C-O bond length expanded by 
0.06 +/- 0.05 A from the gas phase. The flat-lying benzene is 
found centered over hcp-type hollow sites with a strong Kekule- 
type distortion: C-C bond lengths alternate between 1.33 +/- 0.15 
A (hydrogen positions were not determined). This suggests the pos- 
sibility of a 1,3,5-cyclohexatriene species being formed. The Rh-C 
bond length is 2.35 +/- 0.05 A for benzene and 2.16 +/- 0.04 A 
for CO. 


43889 Electronic structure factors of ane. 
bond activation. The photoelectron spectroscopy 
(cyclohexenyl)manganese tricarbonyl. Lichtenberger, D. e 
Kellogg, G.E. (Univ. of Arizona, Tucson). Journal of the 
American Chemical Society; 108: No. 10, 2560-2567(14 May 
1986). Contract AC02-80ER 10746. 

The He I and He II ionizations for (cyclohexenyl)manganese 
tricarbonyl, a molecule which exhibits an activated C-H bond, are 
reported. Electronic structure factors contributing to the initial acti- 
vation of the C-H bond are discussed in terms of two limiting de- 
scriptions that have been presented in the literature. These descrip- 
tions are labeled o activation, involving the donation of C-H o 
bonding orbital electron density into the empty metal orbitals, and 
o* activation, involving electron density flow in the opposite direc- 
tion, i.e., from filled metal levels into the empty C-H o* antibond- 
ing level. Both processes are shown to be possible based only on 
geometry, symmetry, and overlap considerations. The experimental 
data demonstrate that the principal electronic structure mechanism 
for the early stages of C-H bond lengthening and interaction with 
the metal exhibited in (cyclohexenyl)manganese tricarbony]l is o ac- 
tivation. The data are also related to variable-temperature NMR 
studies of this complex which show that fluxionality proceeding 
through a 16 e~ intermediate is more favorable than that through 
an 18 e~ intermediate with a full metal-hydrogen bond. Both bond 
strength and ionization energy data show that the C-H activation of 
(cyclohexenyl)manganese tricarbonyl stops at the agostic stage be- 
cause there is no net gain in carbon-carbon or metal-carbon bond- 
ing to compensate the loss of the C-H bond. 


43890 Molecular hydrogen me 4 of the a 
metals. 3. Preparation, structure, of 
W(CO)s(PCys)2 and W(CO)s(P(i-Pr)s)2, ca-H, complet complex pre- 

cursors exhibiting M...H-C interaction. Wasserman, H.J.; 
Kubes, GJ: Ryan, R.R. (Los Alamos National Lab., NM). 
Journal of the American Chemical Society; 108: No. 9, 2294- 
2301(30 Apr 1986). 

The synthesis, reactivity, and molecular structures of coor- 
dinatively and electronically unsaturated complexes M(CO)s(PRs)s 
[M = Mo, W; R = Cy, i-Pr] are described. that bind re- 
versibly to W(CO)s(PCys)s include Hs, Ne, C2Hs, HsO, ROH, and 
thiophene; irreversibly bound ligands are MeCN, pyridine, NHs, 
CyNHs, and PRs. The structures of W(CO)s(PCys): and 
W(CO)s(PG-Pr)s)2 involve incipient intramolecular oxidative addi- 
tion of a distal phosphine C-H bond to the metal. The three-center 
M...H-C interaction in W(CO)s(PCys): has W-H(ila)-C(1l) = 
127.6°, W-C(11) = 2.945 (6) A, and W-H(lla) ~ 2.27 A. Crystal 
data for W(CO)s(PCys)2 are the following: group Pil, a = 
10.300 (1) A, b = 12.675 (2) A, c = 15.473 (1) A, a = 91.44 (1)% 
B = 90.37 (1)%, y = 103.99 (1)°, Z = 2, rho(calcd) = 1.34 g cm™3, 
R = 0.025, 6211 reflections. data for W(CO)s(P-i-Prs)s are 
the following: P2:/m, a = 8.425 (1) A, b = 13.375 (2) A,c = 
12.039 (2) A, 8B = 109.58 (1)°, Z = 2, rho(caled) = 1.53 gcm™3, R 
= 0.034, 2212 reflections. Since these molecules add dihydrogen to 
form stable eta?-Ha complexes, they afford an unprecedented op- 
portunity to observe both H-H and C-H bond activation at a single 
metal center. 
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43891 Polymer-encased vesicles derived from dioctadecyl- 
dimethylammonium methacrylate. Fukuda, H.; Diem, T.; Ste- 
fely, J.; Kezdy, F.J.; Regen, S.L. Univ., Bethlehem, 
PA). Journal of the American Chemica Society; 108: No. 9, 
2321-2327(30 Apr 1986). Contract AC02-77ER04446. 

Dispersal of dioctadecyldimethylammonium methacrylate 
(DODAM) in water via ultrasonic irradiation yielded small-diame- 
ter vesicles having a phase transition at ca. 42-46°C. Photopolymer- 
ization (254 nm) at 30 and 60°C resulted in the formation of poly- 
mer-encased vesicles which retained phase-transition behavior. 
Combination of dynamic light scattering, electron microscopy, and 
captured volume data provides strong evidence for vesicle shrink- 
age when polymerization is carried out at 60°C; shrinkage occur- 
ring during photopolymerization at 30°C is less certain. 
Poly(methacrylic acid), derived from 30°-polymerized vesicles 
(30°-polymerized means polymerized at 30°C in this paper), was 
715.4% syndiotactic, 22.3% heterotactic, and 2.3% isotactic and was 
significantly more soluble in DMF than poly(methacrylic acid) de- 
rived from 60°-polymerized vesicles; the latter polymer was pre- 
dominantly syndiotactic. At 25°C, nonpolymerized, 30°-polymer- 
ized, and 60°-polymerized vesicles showed similar permeability 
toward sucrose; at 60)C, the 60°-polymerized vesicles were less 
permeable. Storage of the 60°-polymerized and the nonpolymerized 
DODAM vesicles for 2 months at room temperature revealed the 
former to be more stable. The monolayer properties and photopoly- 
merization behavior of DODAM have been investigated at the air- 
water interface. 


Feemation of clestreniediy excited products, is 
transfer 


wig, B.S.; Creutz, C.; Sutin, N. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of the American Chemical 
Society; 108: No. 8, 1749-1755(16 Apr 1986). Contract 
AC02-76CH00016. 

The yields of the metal-to-ligand charge-transfer excited 
state of poly(pyridine)ruthenium(II) complexes (*RuLs* ) produced 
in the reaction of RuLs* with poly(pyridine)cobalt(I) complexes in 
acetonitrile have been measured by use of a combination of contin- 
uous flow methods and chemical actinometry. The *Rul.s” yields 
are high, ranging from 0.31 +/- 0.04 for the most exergonic system 
(Ru(bpy)s* and Co(4,4’-(CHs)abpy)s*) to 0.07 +/- 0.02 for the 
least exergonic system studied (Ru(4,7-(CHs)phen);* and 
Co(bpy)s*. The results are interpreted in terms of competing elec- 
tron-transfer channels yielding primarily *Ruls** + Cols* and 
Ruls* + *Cols™(?T), with the formation of entirely ground- 
state products being negligible. A new actinometer consisting of 
Os(terpy),** and Co(NHs)sCl**, for use at wavelengths up to ~720 
nm, is described. 


og Formation of ionic transition metal carbonyl clus- 

ter fragments by ion-molecule reactions. 2. The Co(CO);(NO) 
and Ni(CO) systems. Fredeen, D.A.; Russell, D.H. (Texas 
A and M Univ., College Station). Journal of the American 
Chemical 108: No. 8, WOOP ISSRIS Apr 1986). Con- 
tract AS05-82ER 13023. 

The ion-molecule reaction chemistry of Co(CO)s(NO) and 
Ni(CO}, is presented. Ionic cluster fragments of the type M/sub x/ 
(CO)/sub y(NO)/sub z/* are formed from the reaction of the frag- 
ment ion M(CO)/sub a/(NO)/sub b/* with its respective neutral. 
The relative reaction rate and electron deficiency of the ionic clus- 
ter fragments are used to estimate the bond order of the ionic clus- 
ter fragments. Comparison of the Cr(CO)s, Fe(CO)s, Co(CO)s(NO), 
and Ni(CO) systems shows that the ionic cluster fragments can be 
divided into two categories: (1) ionic cluster fragments with simple 
polyhedral structures and (2) ionic cluster fragments which exhibit 
unusual binding of the ligands and/or metals, resulting in ionic clus- 
ter fragments with high bond orders. These two classes of ionic 
cluster fragments are discussed in terms of the interrelationship of 
the reactivity/electron deficiency model and the cluster valence 
molecular orbital model developed by Lauher. 
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43894 Synthesis and characterization of a Mn/sup III/ 
porphyrin cation radical and its conversion to Mn/sup IV/ by 
ligand metathesis. Spreer, L.O.; Maliyackel, A.C.; Holbrook, 
S.; Otvos, J.W.; Calvin, M. (Univ. of California, Berkeley). 
Journal of the American Chemical Society; 108: N No. 8, 1949- 
1953(16 Apr 1986). Contract AC03-76SF00098. 

The complex (5,10,15,20-tetraphenylporphinato)manganese 
chloro hexachloroantimonate, 1, MnTPP(Cl)(SbCle), was synthe- 
sized by the oxidation of MnTPP(Cl) with phenoxathiin hexachlor- 
oantimonte in dichloromethane. The assignment of 1 as a 
manganese(III) porphyrin 7-cation radical species was based on its 
X-ray crystal structure, visible and infrared spectra, and magnetic 
properties. The crystal structure was determined as a tetrachlor- 
oethane solvate. The manganese in the compound is five-coordinat- 
ed with the chloride anion axially bound to the Mn with 50% occu- 
pancy at sites above and below the porphyrin ring. The second 
anion, SbCle~, is displaced from the Mn with a Mn-Cl-Sb angle at 
132°. The porphyrin core carbon and nitrogen atoms as well as Mn 
are coplanar. Variable-temperature magnetic susceptibility measure- 
ments on the solid gave y/sub eff/ = 4.9 p/sub B/ which is close 
to that expected for a Mn/sup III/ cation (d*)S = “ @-cation radi- 
cal S = 1/2, with independent spin states. 
measurements on solutions of 1 gave a range of values for p/sub 
eff/ between 5.7 and 6.7 p/sub B/. The IR spectrum of 1, with 
four solvent molecules (C2H2Chk) present, shows a peak at 1280 
cm™', The 1280-cm~! band observed for 1 disappeared when all the 
solvent molecules from 1 were removed under vacuum. The crys- 
talline nature of the solid was lost by the removal of the solvent 
molecules; however, magnetic moment (4,7 /sub B/) and the visi- 
ble spectrum remained virtually unchanged. 


43895 Novel pathways for ligand substitution reactions of 
dinuclear platinum() complexes. Blau, R.J.; Espenson, J.H. 
(Iowa State Univ., Ames). Journal of the American Chemical 
Society; 108: No. 7 1962-1969(16 Apr 1986). Contract W- 
7405-ENG-82. 

The terminal halide and/or triphenylphosphine ligands L in 
dinuclear platinum(I) complexes [PtaLa(udppm):]/sup n */ (where 
dppm = PhaPCH2PPhe) undergo ready substitutions. The reaction 
of [PteCle(u-dppm)], abbreviated (Cl--Cl), with PPhs follows a 
second-order rate law, with kappa = 15.2 +/- 0.7 M~'s~! at 25°C 
in CH2Ck. The product is exclusively (Cl--PPhs)*; (PhsP--PPhs)** 
forms only in a more polar solvent like methanol. The complex 
(PhsP--PPhs)** reacts in CH2Ck with halide ions (X- = CI, Br’, 
and I~) also to yield (X--PPhs)}*. In the presence of inert salts such 
as perchlorates, the reaction proceeds by rate-limiting dissociation 
of PPhs, unusual for square-planar, 16-electron platinum, but fur- 
ther evidence for the large trans influence of the metal-metal bond. 
In the absence of such salts, however, the reaction occurs in three 
distinct kinetic stages, although eventually leading to (Cl--PPhs)*. 
One of the intermediates can be stabilized at low temperature; its 
51P NMR spectrum identifies it (for X- = I~ and Cl~) as a species 
containing both bridging and chelating dppm [Pte(X)(PPhs)(y- 
dppm)(eta-dppm)]*. Substitution of PPhs in (Phs--PPhs)*, like the 
A-frame forming reactions of the same complex, starts with the dis- 
sociation of one arm of a bridging dppm ligand. 


43896 Comment + 2 + Tceteaatiion of ob 
kynes to the indole 2,3-double bond: an extremely facile entry 

into the novel 4e,9a-dihydro-SH-carbazole nucleus, Gee 
D.B.; Vollhardt, P.C. (Univ. of California, Berkeley). Jour- 
nal of the American Chemical Society; 108: No. 8, 2091- 
2093(16 Apr 1986). 

Because of the extremely diverse physiological activity ex- 
hibited by the indole nucleus and its presence in a multitude of nat- 
ural products selective alteration of its structure has commanded a 
considerable amount of synthetic attention. Part of this effort has 
involved the utilization of the 2,3-double bond in Diels-Alder and 
other cycloadditions. The authors report a novel mode of reactivity 
of this bond in the presence of eta-CpCo reagents: the [2 + 2 + 2] 
cycloaddition to two alkynes to provide the hitherto unknown 
4a,9a-dihydro-9H-carbazole nucleus as incorporated in a a of 
complex polycyclic dienes. This methodology demonstrates for the 
first time the feasibility of activating aromatic double bonds in 
CpCo-mediated cyclizations and provides a powerful by 
which to fuse several rings onto the indole moiety in one step. 


43897 Lew eens aoe Se nee ae 
tion. Sapi R.S.; Slegeir, W.A.; O'Hare, T.E.; aoe 
D. (to t. of Energy). US Patent Application 6-710, 

12 Mar 1985. 13p. Contract AC02- 16. DE86013786 
NTIS, PC A A01; GPO Dep. File Number 
DE86013786. 

A catalyst and process useful at low temperatures (below 
about 160°C) and preferably in the range 80 to 120°C used in the 
production of methanol from carbon monoxide and hydrogen is dis- 
closed. The catalyst is used in slurry form and comprises a complex 
reducing agent derived from the component structure NaH-RONa- 
M(OAc): where M is selected from the group consisting of Ni, Pd, 
and Co and R is a lower alkyl group containing 1 to 6 carbon 
atoms. This catalyst is preferably used alone but is also effective in 
combination with a metal carbonyl of a group VI (Mo, Cr, W) 
metal. The preferred catalyst precursor is Nic (where M = Ni and 
R = tertiary amyl). Mo(CO)} is the preferred metal carbonyl if 
such component is used. The catalyst is subjected to a conditioning 
or activating step under temperature and pressure, similar to the pa- 
rameters given above, to afford the active catalyst. 
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REFER ALSO TO CITATION(S) 4807, 4808 
43898 Interaction of 
cadmium sulfide and cadmium selenide: efficient 


adsorbate concentration. 
Thackeray, J.W.; Natan, M.J.; Ng, P.; Wrighton, M.S. 
(Massachusetts usetts Institute of Technology, ‘Cambridge). Jour- 
nal of the American Chemical Society; 108: No. 13, 3570- 
3577(25 Jun 1986). 

The behavior of sodium  diethyldithiocarbamate, 
Na[EtaNCS,], at n-type semiconducting CdX (X = S, Se) in 
CHsCN/0.2 M NaClO, has been studied. The EtgNCS,~ interacts 
strongly with the CdX surface and shifts the flat-band potential, E/ 
sub FB/, up to 1.0 V more negative with increasing EtaNCS:~ con- 
centration. The concentration dependence of the shift in E/sub FB/ 
has been studied in the range 0-0.2 M, with 0.01 M Etz2NCS.~ being 
sufficient to shift E/sub FB/ the maximum amount. High current 
efficiency (at least 98%) can be maintained to large extent conver- 
sion (70%) in the photoelectrochemical oxidation of Et,NCS:~ to 
[Et2NC(S)Sk at either illuminated CdS or CdSe. Oxidation of 
EtaNCS,~ can be effected at an electrode potential significantly 
more negative than E°’ of Et,NCS,~/[EtaNC(S)Sh, showing that 
visible light can be used to drive the oxidation in an uphill sense. 
Compared to a Pt anode, the CdX (X = S, Se) photoanodes allow 
a voltage savings of the order of 1.0 V. The photoanodes are dura- 
ble and show constant output of at least 10 mA/cm? for greater 
than 48 h. 


for rectification by synthetic 
Smith, D.K.; Lane, G.A.; Wrighton, M.S. 


Institute of Technology, dambetige) Journal of the Ameri- 
can Chemical Society; 108: No. 12, 3522-3525(11 Jun S08. 


via hydrolysis of the Si-OMe bonds if O, (BV-Q-BV® )/sub n/, un- 
dergoes a 4e~/2H* reduction, but below pH 5 only 2e~ can be elec- 
trochemically withdrawn from the reduced material. Reduction of 
quinone centers, Q, in the (BV-Q-BV™ )/sub n/ polymer to their 
dihydroxy form, QHe, is mediated by the viologen, BV/sup 2+/ 
+/, redox system, but the process cannot be reversed at low pH 
because the QH: is thermodynamically incapable of delivering 
charge back to the BV™ centers. Direct equilibration of the elec- 
trode with the Q/QHse centers in the (BV-Q-BV™ )/sub n/ polymer 
does not occur. Relevance of the new finding to systems like the 
photosynthetic apparatus rests in the fact that charge separation ‘1 
the photosynthetic system is achieved by a kind of rectification: the 
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charge transport process involves a series of effectively unidirec- 
tional e~ transfer events. 


43900 Electrochemistry of carbonyl(fulvalene)dimetal 
complexes (M2 = Cr, Mo, We, Ruz, Mo-Ru) in aprotic 
media, Moulton, R.; Weidman, T.W.; Vollhardt, P.C.; Bard, 
A.J. Univ. of Texas, Austin). Inorganic Chemistry; 25: No. 
11, 1846-1851(21 May 1986). Contract AC03-76SF00098. 

Electrochemical studies were carried out on a series of ful- 
valene-bridged metal-metal-bonded carbonyl complexes. The com- 
pounds are oxidized and reduced in 2e processes. The oxidation 
process is irreversible on the time scale of the CV experiment. The 
reduction of the compounds occurs with cleavage of the metal- 
metal bond in an ECE or ECEC mechanism; the resulting dianion 
is oxidized at relatively positive potentials to re-form the metal- 
metal bond. Scan rate and wave shape studies of the chromium and 
molybdenum dimers were carried out to study the heterogeneous- 
electron-transfer rates. Computer simulations of cyclic voltammetry 
data based on the ECE mechanism show that radical-anion interme- 
diates of the homonuclear compounds of disproportionate at a fast 
rate. The electrochemistry of the products of the reaction of the 
dichromium and dimolybdenum dimers with I; and the products of 
the reactions of the diruthenium dimer with I, and Brz was exam- 
ined. The dichromium diodide and diruthenium dibromide reduce 
in a 2e process to the metal-metal-bonded dimers, releasing 2 equiv 
of halide. The dimolybdenum and diruthenium diiodides reduce to 
unknown products. 


43901 Using fuel cells or anode to reduce 
electrowinning energy consumption. Cook, G.M. ieacteee 
National Lab., Argonne, IL 60439). pp 286-296 of Seeey 
reduction techniques in metal electrochemical processes. 
Bautista, R.G.; Wesely, R.J. Warrendale, PA; The Metallur- 
gical Society, Inc. (1985). (CONF-850211—). 

From 114. AIME annual meeting (includes Society of 
Mining _agineess) New York, NY, USA o Feb 1985). 

Some existing and proposed metal electrowinning plant sites 
have hydrogen available to reduce the need for purchased energy. 
Hydrogen can reduce the energy consumption of electrowinning 
processes by depolarizing the anode; alternatively, it can be used in 
a fuel cell to generate D.C. electricity and heat at high efficiency. 
The use of He to depolarize an anode in zinc electrowinning has 
been shown to reduce overall cell voltage by nearly 2 volts at 450 
A/m2*. In a fuel cell, electricity can be produced with an efficiency 
of about 45 to 50% compared to about 30 to 32% for conventional 
generating equipment and the heat produced is available at tem- 
peratures which vary from about 150°C for phosphoric acid fuel 
cells to 550 to 800°C for advanced high temperature fuel cell sys- 
tems. This paper examines the increased complexity that the depo- 
larized anode and molten carbonate fuel cell technologies impose 
upon the electrowinning process, assesses the extent of energy sav- 
ings that are available, and provides insight into the impact on cap- 
ital and operating costs. 


4005 Photochemistry 


jae TO CITATION(S) 3862, 3868, 5075, 5076, 5096, 5124, 5133, 


43902 Transient photoligation behavior of nickel proto- 
porphyrin reconstituted myoglobin and hemoglobin. Findsen, 
E.W.; Alston, K.; Shelnutt, J.A.; Ondrias, M.R. (Univ. of 
New "Mexico, Albuquerque). Journal of the American Chemi- 
cal Society; 108: No. 14, 4009-40179 Jul 1986). Contract 
AC04-76DP00789. 

The transient photoligation behavior of nickel protopor- 
phyrizn IX (NI(PP)) in a variety of local environments has been 
siudied by time-resolved resonance Raman scattering. In coordinat- 
ing basic solvents the ligation changes engendered by the photoex- 
citation of a net d?/sub z?/ — d'/sub x?-y?/, d¥/sub z*/ (1A/sub 
1g/ — *B/sub 1g/) transition are easily monitored by changes in 
Ni(PP) Raman modes that are sensitive to metalloporphyrin spin- 
state and ligation changes. The photodynamics exhibited by Ni(PP) 
incorporated into Mb or Hb apoproteins or into detergent micelles 
are distinct from those of Ni(PP) in coordinating solvents and from 
each other. The equilibrium 4-coordinate Ni(PP) sites in NiHb dis- 
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play a transient photoassociation of a single ligand similar to the be- 
havior of Ni(PP) in solution. The photodynamics of the equilibrium 
5-coordinate Ni(PP) sites in NiHb and NiMb are, however, greatly 
modulated by the surrounding protein matrix. 


43903 Photochemical electron transfer 

iacyclooctane. A recoverable charge relay in the photosensi- 

tized oxidation of halide. Jones, G. II.; Malba, V.; ——. 
W.R. (Boston Univ., MA). Journal of’ the American C. 
Society; 108: No. 14, "4214-42229 Jul 1986). 

The authors report in detail the photochemical oxidation of 
1,5-dithiacyclooctane (DTCO) mediated principally a 
excited state of the well-known photosensitizer, henone. The 
direct observation by laser flash photolysis of transients resulting 
from electron transfer are reported, including an identification of 
rare intermediates resulting from trapping of photogenerated sulfide 
radical cations by nucleophiles. In addition, the deployment of 
DTCO oxidation products as relays in the oxidation of iodide ion 
are reported. 


43904 en a Se eae 
on amorphous Anfinrud, P.A.; — 
pw hot J.F.; Struve, W.S. 


(Ames Lab., IA). Jou 
pe ror Physical Chemistry; 90: No. 14, 3116-31236 Jul 1986). 
Contract W-7405-ENG-82. 

Time-resolved fluorescence depolarization has been meas- 
ured by time-correlated photon counting for submonolayers of rho- 
damine 3B adsorbed onto optically flat quartz. The two-dimension- 
al excitation transport theory developed by Loring and Fayer 
yields fluorescence profiles which agree well with the experimental 
profiles for reduced surface coverages up to ~0.4. At higher cov- 
erages, excitation trapping by rhodamine 3B aggregates truncates 
the depolarization process, yielding apparent reduced coverages 
which are appreciably lower than the true coverages. The authors 
present dynamic evidence that the dye transition moments are not 
adsorbed at a uniform angle from the macroscopic surface normal; 
this and other effects influencing comparisons between depolariza- 
tion experiments and excitation transport theory are discussed. 


43905 Kinetics and mechanism of electron transfer to 
transition-metal by photochemically 
1+)ion. Connolly, P.; 


tris(bipyridy))ruthenium( : Espenson, 
J.H.; Bakac, A. (lowa State Univ., Ames). Inorganic Chem- 
~_, = No. 13, 2169-2175(18 Jun 1986). Contract W-7405- 

Rate constants were determined for the one-electron reduc- 
tion of Cr(H2O).**, several organochromium cations of the family 
(H20)sCrR*™, several substituted pyridine complexes in the series 
(HzO)sCrNCsH.X™, cobalt(III) amine complexes, and miscellane- 
ous species including Yb/sub aq/* and (1R,4R,8S,11S)-Ni(tmc),* 
(where tmc = 1,4,8,11-tetramethyl-1,4,8,11-tetraazacyclo-tetrade- 
cane). The results are considered in light of the Marcus equation. 
The data for the pyridine complexes are correlated by the Hammett 
equation; the reaction constant in comparison with those of other 
complexes indicates that electron transfer occurs directly to the 
metal and not, as in certain other instances, by initial reduction of 
the pyridine ligand bound to chromium. The qualitative differences 
in rates can be rationalized by a simple MO scheme. 


plexes i 
et a aes oa Chelle sh We 13, 2222- 
2225(18 Jun 1986). 


kinetics of the oxidation of oxovanadium(IV), 
VO(H20)s*, by Ruls* -and Nils* and the reduction of 
dioxovanadium(V), VO.(H2O).*, by OsLs* (L is 2,2'-bipyridine, 
1,10-phenanthroline, or a substituted derivative) were studied in 
acidic aqueous media at 25°C. The oxidations of CO” displayed an 
inverse rate dependence on acid concentration with a rate law of 
the form k/sub obsd/ = k/sub a/ + k/sub b/[H*]~', while the 
rate constants for the reduction of VO,* increased with [H*]}; k/ 
sub obsd/ = k/sub c/ + k/sub d/{H*]. The more reactive 
vanadium(IV) and -(V) species are the VO(OH)* and VO(OH)* 
ions, respectively, and an application of the Marcus relationship to 
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the cross-reaction data yields a self-exchange rate constant of 
~10- M~'s~' for the VO(OH)/sup +/2+-/ couple. The exchange 
rate constant is similar to the corresponding values derived from 
Marcus calculations for Fe/sup 2+/3+/(aq) and the isoelectronic 
TiOH/sup 2+/3+/(aq) couple. 


Preparation and structural comparison of the ru- 
thenium(0) derivatives Ru(DMPE)2L (L = PMes, CO; 
DMPE = 1,2-bis(dimethylphosphino)ethane). Jones, W.D.; 
Libertini, E. (Univ. of Rochester, NY). Inorganic Chemistry; 
25: No. 11, 1794-1800(21 May 1986). 

The thermal reaction of Ru(DMPE).(nap)H (DMPE = 1.2- 
bis(dimethylphosphino)ethane; nap = naphthyl) with PMes results 
in the formation of the new _ zerovalent derivative 
Ru(DMPE).(PMes). The molecule crystallizes in orthorhombic 
space group Pnam with Z = 4 (d/sub calcd/ = 1.38 g/cm*) and 
lattice parameters a = 16.3540 (18) A, b = 9.3240 (30) A, and c = 
16.0210 (23) A. The structure displays a square-pyramidal geometry 
in which the PMes occupies the apical position. Separate modeling 
of two disorders due to 4-fold rotation of the DMPE ligands about 
the apical Ru-P vector and 2-fold rotation of the PMes ligand gives 
refinement to Ri = 0.042, Re = 0.066. Some reactions of the low- 
valent derivative are reported. Displacement of PMes by CO 
occurs at 25°C, producing Ru(DMPE),(CO). Similarly, P(CDs)s 
exchanges with coordinated PMes more slowly. Neopentyl isocyan- 
ide slowly displaces PMes at higher temperatures to give the iso- 
cyanide derivative. The CO adduct crystallizes in orthorhombic 
space group Pbca with Z = 16 and lattice parameters a = 19.110 
(9) A, b = 23.116 (6) A, and c = 18.780 (6) A, the non-hydrogen 
atoms being refined to Ri = 0.048, Re = 0.066. A trigonal-bipyra- 
midal geometry is observed in which the CO occupies an equatorial 
site. The mechanism of substitution indicates both associative and 
dissociative pathways. 


Photochemical studies of [(eta'-C;R;)M(eta®- 
COT IPF. and ee nee ti ae En complexes 


of iron and ruthenium. Sc Mann, K.R. (Univ. of 
Minnesota, Minneapolis). Inorganic Chemistry; 25: No. 11, 
1906-1908(21 May 1986). 

The photochemistry of a series of complexes of the form 
[(eta’-CsRs)M(eta®-COT)]PF. and [(eta5-C;Hs)M(eta*-COT)L]PFe 
(R = H, CHs; M = Fe, Ru; COT = cyclooctatetraene; L = CO, 
P(OCHs)s) is examined to determined the potential for stepwise 
COT release through coordinatively unsaturated eta? and eta ‘ in- 
termediates. The cyclooctatetraene complexes were chosen because 
of the documented ability of COT to coordinate in both eta® and 
eta* configurations. 


43909 Gas-phase photodissociation of — and 
CoCHz2*: determination of the carbide, carbyne, and carbene 
bond energies. Hettich, R.L.; Freiser, B.S. (Purdue Univ., 
West Lafayette, IN). Journal ‘of the American Chemical Soci- 
ety; 108: No. 10, 2537-2540(14 May 1986). Contract AC02- 
80ER 10689. 

Photodissociation of MCH2* (M = Fe, Co) is observed to 
yield three products M*, MC*, and MCH*. This result is in con- 
trast to the low-energy collision-induced dissociation of MCH2*, 
which yields M* exclusively. From the photoappearance thresholds 
of the products, the following bond energies are assi : D°(Co*- 
CHa) = 84 +/- 5 kcal/mol, D°(Co* -CH) = 100 +/- 7 kcal/mol, 
D°(Cot -C) = 90 +/- 7 kcal/mol, D°(Fe* -CHz) = 82 +/- 5 kcal/ 
mol, D°(Fe*-CH) = 101 +/- 7kcal/mol, and D°(Fe*-C) = 94 
+/- 7 kcal/mol. Compared to the results of an earlier ion-beam 
study, the Co*-CH2 bond energy reported here is in excellent 
agreement while the Fe* -CHg value is significantly lower. 


43910 Photodynamics of the tris(2,2’- 
bipyrazine)ruthenium(2+)/methylviologen/EDTA system in 
aqueous solution. Prasad, D.R.; Hoffman, M.Z. (Boston 
Univ., MA). Journal of the American Chemical Society; 108: 
No. 10, 2568-2573(14 May 1986). 

Luminescence quenching and flash photolysis (pulsed laser 
and conventional) techniques have been employed to study the 
photodynamics of the Ru(bpz);**/EDTA system in aqueous solu- 
tion (bpz = 2,2’-bipyrazine;s MV* = methylviologen). The 
quenching of *Ru(bpz)s** by EDTA in alkaline solution via Stern- 
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Volmer kinetics (kappa/sub q/ = 6.9 x 10° and 7.7 x 10° M~'s! at 
pH 8.7 and 11.0, respectively) generates Ru(bpz)s* which reacts 
with MV*™ (kappa = 4.5 x 10° M~!s~*) to yield MV*; the reduc- 
ing EDTA radical, formed from the irreversible transformation of 
the species obtained from the oxidation of EDTA, reacts with 
MV* (kappa = 1.5 x 10° M~' 7") to yield a second equivalent of 
MV*. At pH 4.7, the quenching of *Ru(bpz)s** by EDTA does not 
follow Stern-Volmer kinetics; kappa/sub q/ approaches ~2 x 10° 
and ~2 x 107 M~' s“? in the limits of low and high [EDTA], re- 
spectively. The quantum yields of MV* in acidic solution are dra- 
matically lower than in neutral and alkaline solution due to the 
Se La eee 
the decreased reactivities of the protonated forms of Ru(bpz)s* and 
reducing EDTA radicals toward MV™. 


43911 
One- and 
ex 


of the American Chemical Society; 108: No. 10, 2646-2655(14 
May 1986). Contract AC02-84ER13151. 

The indigoid dyes, thioindigo (TI), N,N’-diacetylindigo, 
(NDDP) and oxalylindigo (OD), all undergo reduction upon irradia- 
tion of the dyes in the presence of electron donors such as triethy- 
lamine (TEA) or N-benzyl-1,4-dihydronicotinamide (BNAH). Prod- 
uct analysis by NMR and high-resolution mass spectrometry has 
shown that the products for TI and NDI are the formal Hz adducts 
TIH2 and NDIHp; the product for OI has been shown to be the 
semireduced radical OIH which is readily detected by its character- 
istic ESR Mechanistic studies have been carried out for 
the visible-light-induced reduction of the three dyes. 


43912 Picosecond spectroscopic studies of oe) binu- 
a comparison of 'B, 


2266(30 Apr 1986) C Contract ”ACD2- TECHOOOL6. 

Picosecond transient kinetics and difference spectra have 
been recorded for the singlet and triplet (do*po) excited states in 
the d°-d*® dimers Rha(TMB),** (TMB = 2,5-dimethyl-2,5-diisocyan- 
ohexane) and ———- (pz = pyrazolyl, COD = 1,5-cy- 
clooctadiene). The singlet excited state in the rhodium dimer 
(tau=- 820 ps) displays a strong transient absorption feature maxi- 
mizing at 440 nm that is not present in the spectrum of the triplet 
excited state. This intense absorption feature, characteristic of a 
1(do-po) electronic configuration, is assigned to a ‘(do*pa) > 
1(por?) excitation. This singlet excited state lifetime of the iridium 
dimer in cyclohexane is less than 20 ps. Though the solvent 1,2- 
dichloroethane (DCE) quenches luminescence from both singlet 
and triplet excited states in [Ir(u-pz(COD)} and oxidatively adds 
to the dimer upon steady-state illumination, spectrosco- 
py finds no evidence for any chemical reactivity of the very short- 
lived singlet excited state. The quenching of [Ir(u-pz)((COD)} sing- 
let luminescence in DCE appears to result from enhanced singlet + 
triplet intersystem crossing in DCE relative to that in cyclohexane. 
Also, the invariance of triplet yield in these two solvents indicates 
that the efficiency of intersystem crossing is near unity. 


by a ship 

y a reptation strategy. Lei, X.; Doubleday, C.E. 
Jr.; Zimmt, M.B.; Turro, N.J. (Columbia Univ., New -s 
NY). Journal of the American Chemical Society; 108: No. 9 
2444-2445(30 Apr 1986). 

The photochemistry of five- and six-membered cyclanones 
has played an important role in the development of mechanistic or- 
ganic chemistry and in our knowledge of biradicals. The dominant 
primary photochemical process of these alkanones is homolytic a- 
cleavage (type I process) of a T: (n,7*) state which produces a tri- 
plet biradical. The latter is stabilized after intersystem crossing to a 
singlet biradical by disproportionation reactions (to generate ke- 
ests allie aint eniay eahianadien veuitine @esineinate the 
starting structure or an isomer). For example, the photolysis of 2- 
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phenylcyclopentanone and 2-phenylcyclohexanone yields alkenals 
in good yields. We report that the photolysis of larger ring cyclan- 
ones (10, 11, 12, and 15 membered) produce paracyclopanes via a 
previously unanticipated and unprecedented combination process of 
biradical stabilization. We also report that the size/shape change 
that occurs in the photochemical cyclanone to cyclophane conver- 
sion can be exploited as the basis of a ship in bottle and of a repta- 
tion strategy to irreversibly encapsulate organic molecules in the 
super cage voids of zeolites. 


43914 Excited triplet state resonance Raman spectra of 
magnesium, zinc, and palladium tetraphenylporphine. Kim, 
D.; Terner, J.; Spiro, T.G. (Princeton Univ., NJ). Journal of 
the American Chemical Society; 108: No. 8, 2097-2099(16 Apr 
1986). Contract AC02-81ER 10861. 

There is wide interest in the electronic states of metallopor- 
phyrins because of their rich and varied spectroscopy, their utility 
as electron-transfer and photoactive agents, and the multifaceted 
roles of heme and chlorophyll groups in biology. Resonance Raman 
(RR) spectroscopy has produced much useful information about the 
structures of metalloporphyrins in their ground states and can be 
expected to help elucidate excited states. Down shifts and broaden- 
ing in the picosecond RR spectrum of the oxyhemoglobin photo- 
product have been interpreted as arising from unrelaxed electronic 
excitation of the deoxy-heme. The authors now report RR spectra 
of the lowest triplet excited states of magnesium, zinc, and palladi- 
um tetraphenylporphine. 


43915 Laser-induced excited-state ligation changes for 
nickel tetraphenylporphine monitored by Raman spectroscopy. 
Kim, D.; Spiro, T.G. (Princeton Univ., NJ). Journal of the 
American Chemical Society; 108: No. 8, 2099-2100(16 Apr 
1986). Contract AC02-81ER10861. 

Metalloporphyrins offer the interesting possibility of under- 
going changes in axial ligation associated with the pumping of ex- 
cited ligand field states via intersystems crossing from initially pop- 
ulated porphyrin 7-7* states. One example is the extremely rapid 
and efficient photodissociation of the CO adduct of heme proteins, 
which has been widely exploited in studying the heme-linked pro- 
tein dynamics of these O2-carrying and -activating macromolecules. 
Nickel porphyrins offer an attractive system for investigation since 
they are 4-coordinate and low spin in noncoordinating and weakly 
coordinating solvents but 6-coordinate and high spin in strongly co- 
ordinating solvents. Holten and co-workers have shown with tran- 
sient optical spectroscopy that the accessible excited state (low 
spin) of the 6-coordinate species rapidly loses its axial ligands, while 
the excited state of 4-coordinate nickel porphyrin (high spin) be- 
comes ligated, thanks to the hole created in d/sub z */ orbital. It 
should therefore be possible to shift the equilibrium between 4- and 
6-coordinate species with photons. In this report the authors dem- 
onstrate such pumping with CW laser excitation of stationary sam- 
ples of NiTPP (nickel tetraphenylporphine) in pyridine and piperi- 
dine, using resonance Raman (RR) spectroscopy to monitor the li- 
gation changes. The RR spectra also allow assessment of the struc- 
tural change attendant upon ligation, and they permit identification 
of a 5-coordinate species in piperidine solution, with a ground state 
that is probably high spin. 


4006 Radiation Chemistry 
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(DOE/ER/12042—4) Unified approach to charac- 
terization of collisions between reactive radical pairs in solu- 
tion. Final report. Lawler, R.G. (Brown Univ., Providence, 
RI (USA). t. of Chemistry). Jun 1986. Contract AC02- 
82ER12042. . NTIS, PC A02/MF AO01; 1; GPO Dep. 
File Number D 6013245. 

New techniques have been developed for accurately measur- 

ing time-dependent EPR spectra of small radicals produced by 
i aunt Maes bine tee nee ede ae 
measurements of spin-lattice relaxation time for small radicals and 
prove a spin-rotation mechanism for these species. Heisenberg ex- 
change and chemical decay rates for these species, and for the 
“stable” triphenylmethyl radical show that the former process is in- 
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variably diffusion controlled even when the latter is not. Initial 
EPR polarization has been documented for H atoms produced in 
radiolytic spurs and CIDNP has been detected from HD similarly 
formed. Both results indicate random spin orientation among initial- 
ly formed H atoms in water radiolysis. A new mechanism for elec- 
tron polarization has been discovered. This is a logical consequence 
of electron spin selective radical recombination and has been docu- 
mented for sulfite radicals. An anomalous solvent dependence has 
been discovered for the carbon-13 hyperfine splitting of methyl 
radicals formed by photolysis of a diacyl peroxide. A technique has 
been developed for determining both the recombination rate con- 
stant and equilibrium association constant simultaneously for strong- 
ly associated free radicals using ESR exclusively. The technique 
has been applied to triphenylmethyl and gives results in good 
agreement with earlier data obtained by electronic spectroscopy. 


43917 (INIS-mf—10150, pp 288-297) Radiation hardena- 
ble impregnating agents for the consolidating conservation of 
wooden objects. Schaudy, R. (Oesterreichisches Ser 
zentrum Seibersdorf G.m.b.H. Inst. fuer Chemie). Nov 1985 
(In German). NTIS (US Sales Only), PC A17/MF AOl1. 
File Number DE86702974. (CONF-8511195—). 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

Radiation hardenable impregnating agents offer some advan- 
tages over the conventional agents. At the author's institution ob- 
jects up to 110 cm length can be impregnated for conservation. 
More than 200 monomers and resins have been investigated. The 
procedure of impregnation is outlined and some kinds of wooden 
objects conserved in this way listed. 


43918 (OEFZS—4340) Radiation-chemical conservation 
and evaluation of wood from the rampart installation of Still- 
fried. Kies, A.; Reithmayr, P.; Schaudy, R. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.; Vienna 
Univ. (Austria). Inst. fuer Ur- und Fruehgeschichte; Oester- 
reichisches Forschungszentrum Seibersdorf G.m.b.H. Inst. 
fuer Chemie). Dec 1985. 21p. (In German). (CH—354/85; 
WE—374/85). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86702984. 

The conservation of wooden remnants from the rampart 
originating from the urn field period at Stillfried/March, Lower 
Austria, by impregnation with methyl methacrylate and by subse- 
quent curing with gamma radiation is as well described as the prep- 
aration of thin sections thereof, which were suitable for the deter- 
mination of the wood species or genera. For the frame construction 
of the rampart from the period Ha B, oak, linden and elm were 
found as the mainly used wood genera. This demonstrates that in 
that period the main elements of the mixed oak forest were still im- 
portant. The results are discussed. 


43919 (OEFZS—4341) ose poeta of a medieval climb- 


ing stem by Schaudy, 
R.; Slais, E; Eibner, C. (Oesterreichisches Forschungszen- 
trum Seibersdorf G.m.b.H.; Oesterreichisches Forsch 
zentrum Seibersdorf G.m.b.H. Inst. fuer Chemie). Dec 1985. 
(In German). (CH—355/85). NTIS (US Sales Only), 
‘A02/MF AO1. File Number DE86702985. 

The conservation of a climbing stem originating from a me- 
dieval mining adit is described. The fragile wet object was pre- 
served by a combined process consisting of freeze-drying after a 
polyethylene glycol bath and consecutive resin impregnation with 
curing by gamma irradiation. The whole conservation process took 
1 year. The result is discussed. 


43920 Track effects in radiation chemistry: production of 
HO, within the track core in the heavy-particle radiolysis of 
water. La Verne, J.A.; Schuler, R.H.; Burns, W.G. (Univ. of 
Notre Dame, IN). Journal of Physical Chemistry; 90: No. 14, 
3238-3242(3 Jul 1986). 

The radiation chemical yields of HO: radicals produced by 
1H, ‘He, 7Li, °Be, "'B, C, and Ne ions having energies up to 
35 MeV have been determined. At energies above 10 MeV the 
yield with protons approaches the value of 0.020 molecules/100 eV 
observed with fast electrons. The yield increases with increasing 
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mass and decreasing energy of the irradiating particle and exceeds 
0.2 molecules/100 eV for low-energy *Be, '*B, #*C, and Ne ions. 
Extrapolation indicates an upper limit of 0.37 molecules/100 eV for 
more massive ions. We conclude that HO: is produced mainly in 
the track core, so that H?O production yields observed for differ- 
ent particles having the same linear energy transfer (LET) shows 
that these yields are not strongly dependent on the Z of the irradi- 

ating particle. After correction for energy lost to 5 rays, the LET 
ns ol de waadelinen ae dae ant ae 
the particles studied, indicating that in this case the track has ex- 
panded to some extent before reaction occurs. 


Groves, J.T.; Hodgson, K. }. (Stanford Univ, CA). Inor- 
ganic Chemistry; 25: No. 13, 2255-2259(18 Jun 1986). 

Polarized X-ray absorption near-edge spectra have been 
measured for Cr/sup IV/(TTP)O and Cr/sup V/(TTP)N (TTP is 
the dianion of 5,10,15,20-tetra-p-tolylporphyrin). These spectra, 
which are very similar for the two molecules, show an intense 
preedge absorption feature polarized perpendicular to the porphy- 
rin plane. The absorption edges are relatively featureless when the 
polarization is parallel to the porphyrin plane. On the basis of mul- 
tiple-scattered-wave Xa calculations, the intense preedge feature is 
interpreted as a bound — bound transition with significant metal 
character in the excited state. This transition, which has been ob- 
served in many metal-oxo species, was not observed in the putative 
ferryl (Fe=o) intermediates of horseradish peroxidase. The reasons 
for this absence in Fe=O species and its relationship to the reactiv- 
ity of metal-oxo porphyrin complexes are discussed in light of the 
present results. 
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43922 pag pp 59) Sup(99m)Tc generator 
preparation for utilization in nuclear medicine. Lezama, J.; 
Delgado, B.; Garza, E.; Tendilla, J. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City). 1985. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AO1. File Number 
DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


43923 (NAC-AR—85-01, PP. 152-156) Production of ra- 
dioisotopes. 1985. NTIS (US Only), PC A13/MF AO1. 
File Number DE86702790. 

In Annual my June ‘1985. 

In the research and development programme attention was 
given to various production procedures and the improvement of fa- 
cilities. A method was developed for the purification of **Mg, pro- 
duced by the bombardment of magnesium targets, for medical use. 
Further work was done on the possible simultaneous production of 
57Co and *Cd and an improved manganese target for the produc- 
tion of **Fe has been developed. A prototype *!Rb/ Krypton 81 m 
generator is being evaluated and the procedure for the separation of 
Sr from rubidium chloride targets has been improved. Futher 
work is being done to better our ‘Inoxine product for blood 
platelet labelling and it is being tested for labelling efficiency. Prep- 
arations are being made for the determination of excitation func- 
tions. A final application for the registration of !**I-solution for oral 
applications and injections has been submitted to the Registrar of 
Medicine and various improvements have been introduced to the 
production facilities. 


43924 (NAC-AR—85-01, pp 174-175) Services to indus- 
try and other 985. NTIS (US Sales Only), 
PC A13/MF AO1. File Number DE86702790. 
In Annual report June 1985. 

Physicists of the National Physical Research Laboratory and 
Pretoria Cyclotron Group are responsible for the regulatory aspects 
concerning the use of radioactive materials at the Council for Sci- 
entific and Industrial Research for implementing the Department of 
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Health’s Regulations concerning the control of electronic products. 
Advice was given on the protection of personnel. Short-lived ra- 


tope production during the past year is presented. 


43925 (VIT-TUTK—344) Fitness of different decontami- 
nation methods for 
ninen, H. (Valtion T i 
land); Valtion Teknillinen Tutkimmuskeskus, E 
Metallilaboratorio). Mar 1985. 74p. (In Fi hs 
Sales Only), PC A04/MF AO1. File Number DE86703001. 
Tis commibhesiadiiiiainiens tatheteaeie on 
actor surfaces during reactor operation are surveyed. The principles 
of decontamination of these surfaces are presented. In the experi- 
mental part of the study the oxides formed both in PWR and BWR 
simulating autoclave conditions are decontaminated chemically and 
electrochemically. Various stainless steels (including different met- 
allurgical states), Inconel 600 alloy and carbon and low alloy steels 
were used as test materials. The effectiveness of decontamination 
and possible corrosion effects on the base materials including the 
deposition of dissolution products were especially studied. 


43926 (Z£K—556) Production, control and utilization of 


radioisotopes including Muenze, R. 
(ed.). (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)). May 1985. 70p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86702983. 

IAEA Study Tour, 29 April-5 May, 1984. 

From April 29th to May Sth, 1984 27 participants from 21 
developing countries stayed within an IAEA Study Tour ('Produc- 
tion, Control and Utilization of including Radiophar- 
maceuticals’) in the GDR. In the CINR, Rossendorf the reactor, 
the cyclotron, the technological centre as well as the animal test 
laboratory were visited. The participants were made familiar by 10 
papers with the development, production and control of radiophar- 
maceuticals in the CINR, Rossendorf. 


43927 X-ray thy eg: study of urani- 

um compounds, Bomben, K.D.; Edelstein, 
Ni M.; aaa D. C.; Joly, W.L.; Shinomoto, R.; 
Streitwieser, A (Univ. of California, Berkel ley). Inorganic 
Chemistry; 25: No. 11, 1735-1737(21 May 1986). Contract 
AC03-76SF00098. 

The gas-phase X-ray photoelectron spectra of UFs, U(BHi)., 
U(BHsCHs)s, and U(CsHs)2 have been obtained. The core binding 
energy data show that the bonding in UFs is extraordinarily ionic 
and that the bonding in the other compounds, especially U(CsHs), 
is considerably more covalent. The binding energies and shake-up 
spectra show that the covalencies of U(BHi)s and U(BHsCHs), are 
comparable to that of UBr., with U(BHsCHs), being more covalent 
than U(BH;)s. By consideration of both core binding energies and 
literature valence ionization potentials, it is shown that the HOMO 
of UF is the t/sub 1g/ fluorine lone-pair orbital. A similar analysis 
of data for U(BH,) U(BHsCHs)s, and U(CsHs): is consistent with 
spectral features that suggest the uranium Sf electrons in these com- 
pounds are essentially nonbonding. 


43928 Chemistry of trivalent uranium metallocenes: elec- 
tron-transfer reactions with carbon disulfide. Formation of 
[(RC.H,)sUb[p-eta’,eta?-CS,]. Brennan, J.G.; Andersen, 
R.A.; Zalkin, A. (Univ. of California, Berkeley). Inorganic 
Chemistry; 25: No. 11, 1756-1760(21 May 1986). Contract 
AC03-76SF00098. 

The trivalent uranium metallocenes (MeCsH,)sU x THF and 
(MesSiCsH,)sU react with CS, to form the binuclear U(IV) com- 
plexes [((RCsH,)sU}:[p:-eta‘eta?-~CS,] (1, R = Me; 2, R = SiMes). 
Crystals of 1 are monoclinic, P2;/n, with a = 14.127 (4) A, b = 
14.182 (4) A, c = 8.123 (2) A, and B = 92.36 (3)° at 23°C; for Z 
= 2 the calculated density is 2.097 g/cm*. The structure was re- 
fined by full-matrix least to a conventional -R factor of 
0.025, for 1402 data with F? > 2 o (F?). The central carbon atom 
of the complex is disordered across a center of symmetry. The ge- 
ometry about the CS, ligand (U-S = 2.973 (3) A and U-C = 2.53 
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(2) A), as well as NMR and susceptibility data, is consistent with 
two full one-electron transfers into the CS:. There is no measurable 
magnetic interaction between the paramagnetic ions to 5 K. 


Chemistry of trivalent uranium metallocenes: elec- 
tron-transfer reactions. and characterization of 
[(MeC;H,)s ULE (E = S, Se, Te) and the crystal structures 
of [(MeCs;H,)sULS and (MeC;H,);UOPPhs. Brennan, J.G.; 
Andersen, R.A.; Zalkin, A. (Univ. of California, Berkeley). 
Inorganic Chemistry; 25: No. 11, 1761-1765(21 May 1986). 
Contract AC03-76SF00098. 

The trivalent uranium metallocene (MeCsH,)sU x THF 
reacts with COS, SPPhs, or TeP(n-Bu)s to form the bridging chal- 
cogenide complexes [(MeCsH,)sU}E, where E is S, Se, or Te. 
Crystals of [((MeCsH,)sUkS are monoclinic, P2:/c, with a = 19.740 
(© A, b = 8.302 (3) A, c = 21.602(4) A, and B = 97.28 (3)° at 
23°C; for Z = 4 the calculated density is 1.920 g/cm* The struc- 
ture was refined by full-matrix least squares to a conventional R 
factor of 0.053 by using 2061 data with F? > 2 o (F?). The aver- 
age U-C distance is 2.77 +/- 0.06 A, the U-S distance is 2.60 (1) A, 
and the U-S-U angle is 164.9 (5)°. Triphenylphosphine oxide does 
not behave in a similar fashion; the trivalent uranium coordination 
complex (MeCsH,)sUOPPhs is instead isolated. Crystals of 
(MeCsH,)sUOPPhs are monoclinic, P2:/n, with a = 16.268 (3) A, 
b = 17.948 (3) A, c = 10.900 (2) A, and B = 105.01 (2)° at 23°C; 
for Z = 4 the calculated density is 1.628 g/cm*. The structure was 
refined by full-matrix least squares to a conventional R factor of 
0.028 [2427 data, F? > 2 o (F?)]. The average U-C distance is 2.82 
+/- 0.04 A, the U-O distance is 2.389 (6) A, and the U-O-P angle is 
162.8 (4)°. 


43930 Beryllium-7 labeled carbon method of 


particles and 
making, Richards, P.; Mausner, L.F.; Prach, T.F. ( Ape 196. 


of Energy). US Patent —— 6-728, 349 29 

Tp. Contract AC02-76CHO00016 DE86013811 

A02/MF A01; GPO Dep. File Number DEBCOISCIL. 
Beryllium-7 labeled carbon particles made from the proton 

irradiation of carbon materials, preferably from dry carbon black 

are disclosed. Such particles are useful as gamma emitting radio- 

tracers. 


43931 (LA-tr—85-86) Uranium hexafluoride - chemistry 
and technology of a raw material of the nuclear fuel cycle. 
Bacher, W.; Jacob, E. Translated from Chemiker-Zeitung 
106: ae 3, 117-136(1982). Contract W-7405-ENG-36. 7p. 
NTIS, PC A0S5/MF A0Ol; 1; GPO Dep. File Number 
DE86013533. 

Uranium hexafluoride exhibits an unusual combination of 
properties: UF. is both a large-scale industrial product, and also 
one of the most reactive compounds known. Its industrial applica- 
tion arises from the need to use enriched uranium with up to 4% 
*35U as fuel in light water reactors. Enrichment is performed in iso- 
tope separation plants with UF. as the working gas. Its volatility 
and thermal stability make UFe suitable for this application. UFe 
handling is difficult because of its high reactivity and its radioactiv- 
ity, and special experience and equipment are required which are 
not commonly available in laboratories or industrial facilities. The 
chemical reactions of UF are characterized by its marked fluorina- 
tion efficiency which is similar to that of F2. Of special importance 
in connection with the handling of UF is its extreme sensitivity to 
hydrolysis. Because they all use UFe, the isotope separation proc- 
esses currently in use (gas diffusion, gas centrifuge, separation 
nozzle process) have a number of common features. For instance, 
they are all beset by the problem of formation of solid UFe decom- 
position products, e.g. by radiolysis of UFe molecules induced by 
its own radiation. Reconversion of UF. into UO: is achieved by 
three well-known methods (ADU, AUC, IDP-process). To produce 
uranium metal, UF is first reduced to UF,, which is subsequently 
reduced by Ca® or Mg metal. 158 refs. 
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REFER ALSO TO CITATION(S) 3823, 4606, 5100 


43932 (DOE/ER/03077—274) Effect of curvature 
detonation speed. Bukiet, B. 5, sees York Univ., NY (USA). 
Courant Mathematics and a Lab.). Jul 1986. a 
tract AC02-76ER03077. 25p. S, PC A02/MF AOl; 
GPO Dep. File Number D 6013318. 

This is the second in a series of papers describing a program 
for the numerical modelling of detonation waves. In this paper, the 
validity is established for an asymptotic theory, developed by J. 
Jones, for the correction to detonation wave speed due to the cur- 


(Chapman-Jouguet) detonation wave. A random choice computa- 
tion in which the reaction zone is resolved and in which operator 
splitting is applied to both the geometrical source terms and the 
chemical source terms is used to solve this problem. The solution 
by this method on a fine grid is taken as exact. The solution using 
the quasi steady state theory of Jones is also applied to this prob- 
lem. It is shown numerically that Jones’ equations supply the cor- 
rection to wave speed due to the curvature of the front to first 
order in the inverse of radius. 13 refs., 8 figs. 


— (iC—85/221) Adiabatic thermal aS in a 

system-comparison of the stochastic approach with the 
sae dynamics simulation. Gorecki, J.; Gryko, J. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy); 
Polska Akademia Nauk, Warsaw. Inst. Chemii Fizycznej). 
Oct 1985. 18p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86702981. 

A new model of the adiabatic thermal explosion with bimo- 
lecular reaction X+X<-->A+A has been proposed. The param- 
eters of reaction has been chosen such that the stochastic descrip- 
tion predicts the transient bimodality of behaviour. For the same 
system the non-deterministic character of the time evolution has 
been confirmed by the molecular dynamics simulation. 6 refs, 5 figs. 


43934 (N—86-23857) Prediction of heat release effects on 
a mixing layer. Farshchi, M. (Sverdrup Technology, Inc., 
Cleveland, OH (USA)). Feb 1986. 26p. (NASA-CR— 
175044; E—2845; CONF-860130—7). S, PC A03/MF 
AOl. 

From 24. AIAA aerospace science meeting; Reno, NV, USA 
(6 Jan 1986). 

A fully second-order closure model for turbulent reacting 
flows is suggested based on Favre statistics. For diffusion flames 
the local thermodynamic state is related to single conserved scalar. 
The properties of pressure fluctuations are analyzed for turbulent 
flows with fluctuating density. Closure models for pressure correla- 
tions are discussed and modeled transport equations for Reynolds 
stresses, turbulent kinetic energy dissipation, density-velocity corre- 
lations, scalar moments and dissipation are presented and solved, to- 
gether with the mean equations for momentum and mixture frac- 
tion. Solutions of these equations are compared with the experimen- 
tal data for high heat release free mixing layers of fluorine and hy- 
drogen in a nitrogen diluent. 


43935 (N—86-25429) Mass spectrometric gas composition 
associated with jet interaction tests in a high- 

a ig tunnel. B.W.; Brown, K.G.; Wood, 
een ones , R.L.; Paulin, P.A.; Fishel, C.E.; "Bllerbe, 
D.A. (National ” Aeronautics and Space ‘Administration, 
Hampton, VA (USA). ley Research Ph Center). Jun 1986. 
- (NASA-TM—87642; 16074). NTIS, PC A03/MF 


Knowledge of test gas composition is important in wind- 
tunnel experiments measuring aerothermodynamic interactions. This 
paper describes measurements made by sampling the top of the test 
section during runs of the Langley 7-Inch High-Temperature 
Tunnel. The tests were conducted to determine the mixing of gas 
injected from a flat-plate model into a combustion-heated hyperve- 
locity test stream and to monitor the CO, produced in the combus- 
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tion. The Mass Spectrometric (MS) measurements yield the mole 
fraction of Nz or He and CO, reaching the sample inlets. The data 
obtained for several tunnel run conditions are related to the pres- 
sures measured in the tunnel test section and at the MS ionizer 
inlet. The apparent distributions of injected gas species and tunnel 
gas (CO2) are discussed relative to the sampling techniques. The 
measurements provided significant real-time data for the distribu- 
tion of injected gases in the test section. The jet Ne diffused readily 
from the test stream, but the jet He was mostly entrained. The 
amounts of CO: and Ar diffusing upward in the test section for sev- 
eral run conditions indicated the variability of the combustion-gas 
test-stream composition. 


43936 (N—86-25431) Ignition delay times of benzene and 
toluene with oxygen in argon mixtures. Burcat, A.; Snyder, 
C.; Brabbs, T. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). May 
1985. 15p. (NASA-TM—87312; E—3041). NTIS, PC A02/ 
MF AOl1. 

The ignition delay times of benzene and toluene with oxygen 
diluted in argon were investigated over a wide range of conditions. 
For benzene the concentration ranges were 0.42 to 1.69 percent 
fuel and 3.78 to 20.3 percent oxygen. The temperature range was 
1212 to 1748 K and the reflected shock pressures were 1.7 to 7.89 
atm. Statistical evaluation of the benzene experiments provided an 
overall equation which is given. For toluene the concentration 
ranges were 0.5 to 1.5 percent fuel and 4.48 to 13.45 percent 
oxygen. The temperature range was 1339 to 1797 K and the reflect- 
ed shock pressures were 1.95 to 8.85 atm. The overall ignition 
delay equation for toluene after a statistical evaluation is also given. 
Detailed experimental information is provided. 


43937 (PB—86209343/XAB) Effects of chemistry and 
swirl on the production of turbulence in a flame. Annual 
report, December 1984-November 1985. Driscoll, J.F.; Tan- 
aan V. (Michigan Univ., Ann Arbor (USA). t. of 
en Engineering). Jan 1986. 47p. NTIS, PC A03/MF 
The goal of the project is to determine how the relevant 
flow parameters associated with a swirl-stabilized flame affect the 
turbulent mixing within the flame and thus the flame length and 
blowoff limits. Laser diagnostics are applied to map out the con- 
tours of mean velocity, turbulence levels, temperature, and fuel 
concentration. The swirl number and the overall fuel-air ratio are 
systematically varied. Results are used to improve computer models 
of turbulent combustion so that they can better handle swirl and 
thus be more useful for the design of practical burners. 


PP saponin Laser —— velocimetry om a 
on of the turbulence axisymmetric diffusion 


structure of 

flames, Sislian, J.P.; Jiang, L.Y.; Cusworth, R.A. (Toronto 
Univ., Downsview, — (Canada)). Feb 1986. 132p. 
NTIS, PC A07/MF AO1 

The influence of the combustion process on the turbulence 
structure of the combustible jet flow is considered, and data are 
provided against which results of numerical prediction methods for 
such flows embodying various turbulence and combustion models 
can be compared, with a view to improving the understanding of 
relevant transport processes and on guiding modelling and predic- 
tion efforts of such flows. A one dimensional laser velocimeter op- 
erating in forward scatter differential Doppler mode was used to 
obtain the measurements. Gas temperatures were measured by ther- 
mocouples. A visual study by Schlieren photography was also con- 
ducted. It is found that the existence of the flame suppresses turbu- 
lence in the upstream region of the jet flow and enhances it in the 
downstream region, where turbulence intensities are substantially 
higher than in the corresponding cold jet flow. The combustion 
process was found to have also a marked influence on the turbu- 
lence macroscale. It is significantly smaller than in the cold jet flow 
in the upstream region and increases appreciably at downstream 
distances, the rate of this increase closely following the rate of tem- 
perature increase. 
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43939 Dynamic features of combustion. 
A.K. (Lawrence Berkeley Lab., Berkeley). Ph 
Transactions of the Royal Society of London, Series A: Mathe- 
= and Physical Sciences; 315: No. 1534, 471-508(Sep 
The dynamic features of combustion are discussed for four 
important cases: ignition, inflammation, explosion, and detonation. 
Ignition, the initiation of a self-sustained exothermic process, is con- 
sidered in the simplest case of a closed thermodynamic system and 
its stochastic distribution. Inflammation, the initiation and propaga- 
tion of self-sustained flames, is presented for turbulent flow. Explo- 
sion, the dynamic effects caused by the deposition of exothermic 
energy in a compressible medium, is illustrated by self-similar blast 
waves with energy deposition at the front and the adiabatic non- 
self-similar wave. Detonation, the most comprehensive illustration 
of all the dynamic effects of combustion, is discussed with a phe- 
nomenological account of the development and structure of the 
wave. 101 references. 
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43940 (EGG-M—16986) Human factors guidelines and 
methodology in the design of a user computer interface: a 
case study. Richards, R.E.; W.E.; Haney, L.N. 
(BG and G Idaho, Inc., Idaho Falls (USA)). "1986. Teoma 
AC07-761D01570. 6p. (CONF-8609105—3). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86013470. 
From Annual meeting of the Human Factors Society; 
Dayton, OH, USA (30 Sep 1986). 
In this case study, human factors personnel were requested 
to participate in a project team of programmers and operations spe- 
cialists to design a cathode ray tube (CRT) display system for a 


tasks involved a review of the draft plant 
procedures. Then, interviews with operators were conducted to es- 
tablish the initial information for the displays. These initial require- 
ments were evaluated against existing guidelines and criteria to de- 
termine the optimal presentation formats. Detailed steps of the ap- 
proaches used, design decisions made, and tradeoffs that resulted in 
the final user acceptable design are discussed. 7 refs., 2 figs. 


43941 
G.J. Jr. (Oak Ridge Gaseous Di 
1986. Contract AC05-840T21400. 6p. 
NTIS, PC A02. File Number DE86010365. 
From International conference on engineering management; 


Crystal City, VA, USA (21 1 
Selly cannes epnmwet Qaitte fen. 


gineers and managers today. However, in many circumstances it is 
prempenrttnangi te gh nya ogy ty neem 
the activity or product under investigation. This difficulty can be 
overcome by utilizing the concept that quality has both an objec- 
tive and subjective nature. The objective side is basically quantita- 
tive and useful in well-established environments, whereas the sub- 
jective side is more qualitative and helps in evaluating one-of-a-kind 

or first-time situations. 


43942 Process for mercury from aqueous solu- 
tions. in, J.M.; Napier, J.M.; Ss anenion Baas Mere- 
dith, P.F. (to Dept. of Energy). US Patent Application 6- 
707,775. 4 Mar 1985. 8p. Contract AC05-840OR21400. 
DE86013780 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013780. 

A process for removing mercury from water to a level not 
greater than two parts per billion wherein an anion exchange mate- 
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rial that is insoluble in water is contacted first with a sulfide con- 
taining compound and second with a compound containing a biva- 
lent metal ion forming an insoluble metal sulfide. To this treated ex- 
change material is contacted water containing mercury. The water 
ee ee 
rated from the exchange material 


43943 Combined experimental/analytical modeling of dy- 
namic structural systems; Proceedings of the Joint Mechanics 
Conference, NM, June 24-26, 1985. 
D.R.; Miller, A.K. New York, NY; American Society of 
Mechanical Engineers (1985). 235p. (CONF-850614—). 
From ASME-ASCE fluids engineering conference and joint 
confe NM, USA (24 Jun 198: 

It is ee structural ae cae the 
use of both analytical and experimental techniques. The presented 
papers have the objective to report the state-of-the-art in combined 
experimental/analytical modeling, including the substructure syn- 
thesis techniques and experimental procedures required to apply 
these techniques in practical applications. An overview of analyti- 
cal synthesis techniques is provided, taking into account a review 
of the time-domain and frequency-domain component mode synthe- 
sis method. In connection with an overview of modal testing and 
measurement, modal test requirements for coupled structure analy- 
sis using experimentally-derived component models are examined 
along with excitation, measurement, and analysis methods for 
model testing. Hybrid experimental/analytical dynamic models of 
aerospace structures are considered, and structural analysis model 
validation using modal test data is discussed. A description of case 
histories and applications is also given. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 3894, 3899, 3904, 3943, 3944, 3960, 3961, 
3962, 4258, 4259, 4281, 4574, 4856, 5261 


43944 (AD-A—166892/0/XAB) Transient analysis 
magnetic refrigerator. a ee ee E.A. (David 
W. Taylor Research and Development Center, Bethesda, 
MD (USA)). Dec 1985. 21p. (DTNSRDC_85/099). NTIS, 
PC A02/MF AOl1. 

An experimental refrigerator that uses rare earth elements as 
the refrigerant is modeled using NASTRAN. These elements are 
ferromagnetic metals whose temperatures rise when a magnetic 
field is applied and fall when the magnetic field is removed. The 
refrigerator removes heat from a reservoir and discharges it 
through a heat exchanger. In the NASTRAN model, the compo- 
nents modeled are represented by one-dimensional ROD elements. 
The analysis accounts for heat flow in the solids, heat transport in 
the fluid, and heat transfer between the solids and fluid. The prob- 
lem is mildly nonlinear since the heat capacity of the refrigerant is 

t. One simulation run consists of a series of 
transient analyses, each representing one stroke of the refrigerator. 
An auxiliary program was written that uses the results of one NAS- 
TRAN analysis to generate data for the next NASTRAN analysis. 
The report gives the method of analysis, results obtained by the 
method, and recommendations for improvements. The method pro- 
duces good results when compared with experimental data. 


progress report. 
Chin, B.A.; Madsen, N.H.; J.S. (Auburn Univ., 
AL (USA)). 30 May 1986. ‘Contract FG05-85NE37949. 18p. 

PC A02/MF AOl; 1; GPO Dep. File Number 
DESCO13110-" 


Significant accomplishments towards the development of an 
adaptive robotic welding system have been made during the first 
eight months of the project. The project is currently within budget 
and on schedule. Accomplishments were both scientific and pro- 
grammatic in form. A list of the scientific accomplishments follows: 
demonstrated that the thermal profiles generated for intentionally 
induced defects during the welding process are similar in steel, alu- 
minum and stainless steel. The conclusion is therefore that infrared 
sensing is applicable to the welding of over 90% of all materials 
used in the energy industry. Completed design and testing of a first 
generation communication system used to transfer information from 
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the infrared camera to the computer in a near real time form. This 
demonstrates that information can be obtained, sorted, transferred 
and received in a time frame consistent with on-line process con- 
trol. Demonstrated rudimentary seam tracking using infrared sens- 
ing and closed loop logic routines. A linear relationship exists be- 
See eee ee ee ee ee 
Similarily, a linear relationship exists between measured infrared 

width and weld bead width. These relations suggest that penetra- 
tion parameters may be controlled using surface measurements as 
obtained by infrared thermography. 


43946 (EGG-M—18785) Three dimensional CTOD meas- 
urements of elastic-plastic surface flaws. Reuter, W.G.; Ep- 
stein, J.S. (EG and G Idaho, Inc., Idaho Falls (USA)). 1986. 
Contract AC07-76ID01570. 7p. (CONF-860682—4). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE86013454. 

From SEM spring conference on experimental mechanics; 
New Orleans, LA, USA (8 Jun 1986). 

Proven analytical solutions are not available for predicting 
the conditions for crack initiation and growth of a surface crack in 
a material with elastic-plastic behavior. An approach based on the 
relationship between the crack tip opening displacement and J-inte- 
gral could provide useful insight into applicability of J. This paper 
presents results of metallographic examinations of the crack tip 
region of elastic-plastic and fully plastic specimens containing sur- 
face cracks. 


43947 (FRNC-CONF—220) Ultra-fine NbTi filament 
wires for A.C. use. Dubois, P.; Dubots, P.; Fevrier, A.; 
Renard, J.C.; Goyer, J.; Ky, H.G. (Compagnie Generale 
d'Electricite (CGE), 91 - Marcoussis (F ae aa 
(CONF-840705—12). NTIS (US Sales Only), PC O2/Mii 
A01. File Number DE86751243. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

In order to reduce losses generated in A.C. conditions, we 
have studied the manufacturing parameters of multifilamentary su- 
perconducting wires in order: - to reduce the filament diameter 
largely under 0.5 micron without necking or breaking of filaments, 
- to reduce the ratio of the twist pitch length to the wire diameter 
to a value lower than 8. This paper presents the ultra-fine NbTi 
filaments wires obtained and the critical current dependence with 
the filament diameter and the twist pitch length. 


43948 (FRNC-CONF—221) Nb wires with ultra-fine fila- 
ments for 50-60 Hz use: influence of the filament diameter 
upon losses. Dubots, P.; Fevrier, A.; Renard, J.C.; Taverg- 
nier, J.P.; Goyer, J.; Gia Ky, H. (Compagnie 
d'Electricite (CGE), '91 - Marcoussis (France)). 1984. 5 
(CONF-840937—36). NTIS (US Sales Only), PC A02, 
A01. File Number DE86751244. 

From Applied superconductivity conference; San Diego, 
CA, ba Le Sep 1 1984). 

or eighteen months, we have manufactured long lengths of 

FO oh superconducting wires, which comprise from sev- 
eral ten thousand to several hundred thousand 0.08 to 1 micron-di- 
ameter NbTi filaments. In these wires, the matrix between the fila- 
ments is made of pure CuNi and their structure provides a good 
magnetic stability and leads to strongly reduced 50 Hertz losses. 
Obtained results open very new prospects for applications of super- 
conductivity in fast pulsed magnets and in A.C. current devices. In 
this paper we present results of 50 Hz loss measurements in these 
wires and we discuss the influence of the filament diameter upon 
these losses. 


43949 (INIS-BR—417, 


115-128) Design of 
concrete plates and shells. Schulz, 


reinforced 
M. (Rio de Janeiro Univ., 


Engenharia; 
Brazil). 1984. NTIS (US Sales Only), PC Al12/MF AOl1. 
File Number DE86702802. (CONF-8410303—Vol.1). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

Nowadays, the internal forces of reinforced concrete laminar 
structures can be easily evaluated by the finite element procedures. 
The longitudinal design in each direction is not adequate, since the 
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whole set of internal forces in each point must be concomitantly 
considered. The classic formulation for the design and new design 
charts which bring reduction of the amount of necessary reinforce- 
ment are presented. A rational reinforced concrete mathematical 
theory which makes possible the limit state design of plates and 
shells is discussed. This model can also be applied to define the 
constitutive relationships of laminar finite elements of reinforced 
concrete. 


43950 (INIS-BR—418) Proceedings of the Conference on 
Structural Analysis and Design of Nuclear Power Plants. Vol. 
2. (Rio Grande do Sul Univ., Porto enharia Chi) (Brazil). Curso 
de Pos-graduacao em 2 1984. 260p. 
(CONF- Fitsos ven 2). S (US aint Only) PC Al2/ 
MF AO1. File Number DE86702788. 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct men. 

The discussion is presented of recent research results and de- 
velopments related to applications of structural mechanics and seis- 
mology to mechanical structures and to nuclear facility sites. 


(INIS-BR—418, pp 1-33) Non-linear soil-structure 
interaction. Wolf, J.P. (Electro-Watt Engineering Services 
Ltd., Zurich, Switzerland). 1984. NTIS (US Sales Only), 
PC Al2/MF AOl. File Number DE86702788. (CONF- 
8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct I 1984). 

The basic equation of motion to analyse the interaction of a 
non-linear structure and an irregular soil with the linear unbounded 
soil is formulated in the time domain. The contribution of the un- 
bounded soil involves convolution integrals of the dynamic-stiffness 
coefficients in the time domain and the motions. As 
another possibility, a flexibility formulation for the contribution of 
the unbounded soil using the dynamic-flexibility coefficients in the 
time domain, together with the direct-stiffness method for the struc- 
ture and the irregular soil can be applied. As an example of a non- 
linear soil-structure-interaction analysis, the partial uplift of the ba- 
semat of a structure is examined. 


43952 (INIS-BR—418, PP 51-66) Dynamic nonlinear 
interaction of elastic plates Coutinho, 
A.L.G.A.; Landau, L.; Sie E.C.P. de; Ebecken, N.F.F. 
(Rio de Janeiro Univ., Brazil. Coordenacao dos Pro; 

de Pos- uacao de Engenharia). 1984. NTIS us Sales 
Only), Al2/MF AOl. File Number DE86702788. 
(CONF-8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power = Porto Alegre, Brazil (3 Oct I 1984). 

A study on the dynamic nonlinear interaction of elastic 
hatncstnn tn tees cuaataanaamaaecones The elastic plate 
is discretized by 4-node isoparametric Mindlin elements. The consti- 
tutive relation of the discrete supports can be any nonlinear curve 
given by pairs of force-displacement points. The nonlinear behav- 
iour is represented by the overlay approach. This model also allows 
the simulation of a progressive decrease on the supports stiffnesses 
during load cycles. The dynamic nonlinear incremental movement 
equations are integrated by the Newmark implicit operator. Two 
alternatives for the incremental-iterative formulation are compared. 
The paper ends with a discussion of the advantages and limitations 
of the presented numerical models. 


43953 (INIS-BR—418, pp 75-88) Damping characteristic 
identification of non-linear soil-structural system interaction 
by phase resonance. Poterasu, V.F. (Polytechnic Inst. of 
Jassy, Romania). 1984. NTIS (US Sales Only), PC A12/MF 
AOL File Number DE86702788. (CONF-8410303—Vol. 2). 
From Conference on structural analysis and design of nucle- 
ar — _—, Porto oa ae oe (3 Oct + 1984), 
resonance for damping characteris- 
tic eueeien x sentinet soil-structural interaction are present- 
ed. The algorithm can be applied in case of any, not necessarily, 
damping characteristic of the system examined. For the identifica- 
tion, the system is harmonically excited and the super-harmonic am- 
plitudes are considered for odd and even powers of the x. The re- 
sponse of shear beam system for different levels of base excitation 
and for different locations of the load is considered. 


43954 Sees pp 117-131) a of struc- 
tural systems subject to fatigue. Rackwitz, R. (Technische 
Univ. Muenchen, Germany, F.R.). 1984. NTIS (US Sales 
Only), PC Ail2/MF AO0Ol. File Number DE867027838. 
(CONF-8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

Concepts and computational procedures for the reliability 
calculation of structural systems subject to fatigue are outlined. Sys- 
tems are dealt with by approximately computing componential 
times to first failure. So-called first-order reliability methods are 
then used to formulate dependencies between componential failures 
and to evaluate the system failure probability. 


CINIS-GB—3) Advanced facilities 
amg am 


43955 
mistry at Harwell. 
tablishment, Harwell). 1985. 
PC A02/MF AO1. File Number 
The leaflets in this folder cone a latest addition to 


for radioche- 
Research Es- 
ee ee 


designed 

research and development work. It is based on using high integrity 
containment boxes which are housed in concrete shielded enclo- 
sures. The active boxes can be removed and transferred remotely to 
a support area where they, and any associated equipment, can be 
decontaminated and serviced whilst a new fully commissioned box 
can be readily brought into service. The facility fulfills the principle 
of ALARA and is sufficiently flexible to accommodate a wide 
presage apn nem It is supported by a suite of 
medium active handling cells, radiochemical laboratories and, as 
necessary, facilities of other scientific and ing disciplines. 
The leaflets are: report on conceptual aspects; Techsheet "Remote 
handling facility - Salient information’; Techsheet ‘Project capabili- 
ties’; and 4 sheets of diagrams showing details of the facility. 


nS Thermal performance evaluation of 
the infrared telescope dewar subsystem. Urban, E.W. (Na- 
tional Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space it Center). Apr 
1986. 127p. (NASA-TM—86543). NTIS, PC A07/MF AOl. 
Thermal performance evaluations (TPE) were conducted 
with the superfluid helium dewar of the Infrared Telescope (IRT) 
experiment from November 1981 to August 1982. Test included 
operating parameters, simulating operations with an 
attached instrument cryostat and validating servicing, operating and 
safety procedures. Test activities and results are summarized. All 
objectives are satisfied except for those involving transfer of low 
pressure liquid helium (LHe) from a supply dewar into the dewar 
subsystem. 1 reference. 


43957 ee 28, | Be — a of beam 


guide effects on the Ni 

ten, D.K.; Koehler, W.C.; Wi 
tional Lab., TN). Mar 1985. 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The (horizontal) neutron beam of the 30-m small-angle neu- 
tron scattering facility is extracted from the High Flux Isotope Re- 
actor source through two banks of graphite monochromator crys- 
tals. Each bank is comprised of six mosaic crystals, and the two 
banks are offset vertically by about 5 m (one floor in the reactor 
building). This configuration enables a low experimental back- 
Ne ee 
tendant intensity loss unless neutron-reflecting beam guides are em- 
ployed. Recently the 30-m machine has been upgraded by the in- 
stallation of parallel guide plates in the vertical flight path between 
the two monochromator banks and by a series of 2-m long rectan- 
gular guide surfaces in the horizontal, presample flight path. Be- 
cause of the unique and complex geometry of this crystal-monoch- 
romated system relative to the common guided and chopped beam 
configuration, calculations were performed to assess the anticipated 
intensity gains. Here the authors briefly describe these calculated 
projections and compare them with the observed results. 


GD. “Oak Rid Ridge Na- 
S, PC A13/MF AOI. File 
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43958 (ORNL—6128, pp 166-167) National Center for 
Small-Angle Scattering Research (NCSASR). Bunick, G.J.; 

Koehler, W.C.; Maddox, L.; Spooner, S.; Child, FLR.; | Lin, 
J.S.; Roseberry, R; Wignall, G.D. (Oak Ridge 

Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The activities of the NCSASR for the period April 1, 1983- 
September 30, 1984, are summarized. Included are descriptions of 
the reinstallation of the 30-m SANS facility, the upgrade of the Oak 
Ridge Research Reactor (ORR) SANS instrument, and the use of 
the Center's facilities. 


43959 (SAND—86-1049C) Use and validation of —_ 
load models in determining structural response of 
penetrators into ice targets. Kipp, R.J.; Lon D.B. 
(Sandia National Labs., Albuquerque, NM (USA ) 1986. 
Contract AC04-76DP00789. 14p. (CONF-8606114—3). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86013574. 
From Ice penetration technology workshop; Monterey, CA, 
USA = Jun 1986). 
analytical technique for modeling penetration, including 
deauning arta aanoatied. In this method, assump- 
tions are made regarding the kinematics of the penetration event 
which effectiively reduce three-dimensional penetration to a one-di- 
mensional problem. This is especially desirable when determining 
loads on penetrators caused by nonnormal impact, when finite ele- 
ment techniques become quite cumbersome and expensive from a 
modeling and computational standpoint. In many penetration 
events, these asymmetric loads are the most severe that the penetra- 
tor experiences. The accurate determination of these loads and their 
effect on the penetrator case, internal structure, and components is 
a highly desired capability. Structural response of a penetrator can 
be determined by using the load-time history calculated by a cavity 
expansion model, which treats the penetrator as a rigid body, as 
input to a structural dynamics code. This paper briefly illustrates 
the methodology of this analytical technique with a relevant ice 
penetration example. In addition, efforts presently under way to 
verify and improve the capability of cavity expansion models for 
this purpose are outlined, and preliminary findings from this work 
pertinent to ice penetration mechanics are discussed. 


(SAND—86-1337C) Using combined experiment/ 

tensity data. 

R. (Sandia National Labs., Al- 

buquerque, NM SA); ¢ Corneil Univ., a NY SA) 

School of Civil and ong nag ~~ . 1986. 

Contract AC04-76DP00789. ml (CONF aay 

NTIS, PC A03/MF AOl; 1; G Dep. File Number 
DE86013578. 

From 19. national symposium on fracture mechanics 

“ane San Anwnio, TX, USA (30 Jun 1986). 

In this paper, we give a short description of a finite element 
model of mixed-mode dynamic crack propagation. We then discuss 
the use of combined experiment/analysis procedures to generate 
critical stress intensity data as a function of crack velocity. Because 
of the sensitivity of the analysis to boundary conditions and speci- 
fied crack velocity, it is difficult to generate reliable K/sub ID/(v) 
data using this approach. This is due to uncertainties in both the 
analysis and measured crack position. Suggestions are made for al- 
ternate test methods to reduce some of these uncertainties. 


43961 (UCID—19899-Rev.1) DYNA3D —— notes, fall 
1982; CE 3151-12. Revision 1. Hallquist, J.O. (Lawrence 
Livermore National Lab., CA (USA), May 1986. Contract 
W-7405-ENG-48. 1 . NTIS, PC A08/MF A0Ol1; 1; GPO 
Dep. File Number D 86012865. 

DYNA3D is an explicit three-dimensional finite element 
code for analyzing the large deformation dynamic response of in- 
elastic solids and structures. A series of viewgraphs present the fea- 
tures of this code in a concise and abbreviated form. A contact- 

impact algorithm permits gaps and sliding along material interfaces 
ab aates. Ue eeideien te dae, anh tee 
can be rigidly tied to admit variable zoning without the need of 
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transition regions. Spatial discretization is achieved by the use of 8- 
node solid elements, 2-node beam elements, 4-node shell elements, 
8-node solid shell elements, and rigid bodies. The equations-of- 
motion are integrated in time by the central difference method. 50 
refs. 


43962 (UCID—20806) CMAWS: Canisters Modeled 
Automatically with SLIC. Gerhard, M.A. (Lawrence Liver- 
more National Lab., CA (USA)). 3 Jul 1986. Contract W- 
7405-ENG-48. 12p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013083. 

Test system canisters are designed around “standard” com- 
ponents. These components include bulkheads, cable trays and top 
structures. CMAWS was developed to aid design engineers in the 
analysis of canisters by providing a simple way to generate the 
finite-element model. CMAWS has a series of menus which are 
used to describe the various features of the canister model. As 
output, CMAWS produres an input file for the mesh generator 
SLIC. SLIC generates the finite-element mesh required for the 
analysis and produces a series of plots that document the materials, 
nodes and elements that make up the model. 3 refs., 2 figs. 


43963 (UCRL—50025-85-3, pp ee ERD develops 
new electronics and electrical engineering tools and technol- 
ogies for the department and for LLNL Seema Weissen- 
berger, S. Dec 1985. NTIS, PC A05/MF AO1. File Number 
DE86005304. 

In EE Technical Review. 

The activities of the Engineering Research Division are re- 
viewed. The discussion develops new electronics and electrical en- 
gineering tools and technologies for the department and for other 
LLNL programs. 


43964 (UCRL—94789) Grinding and measuring long 
shafts to roundness errors of one microinch using hydrostatic 
spherical centers. Bryan, J.; Carter, D.; Clouser, R.; Strat- 
ton, F. (Lawrence Livermore National Lab., CA (USA)). 
16 Jun 1986. Contract W-7405-ENG-48. 15p. (CONF- 
860981—2). NTIS, PC A02/MF A0l1; 1; GPO Dep. File 
Number DE86012810. 

From 3. biennial international machine tool technical confer- 
ence; Chicago, IL, USA (3 Sep 1986). 

A replacement spindle shaft for the Diamond Turning and 
Grinding Machine at Livermore was ground by Whitnon Spindle 
Company using spherical hydrostatic centers developed by Law- 
rence Livermore National Laboratory. These centers made it possi- 
ble to both grind the shaft round within one microinch and also 
measure the roundness on a commercial grinding machine. This 
report describes the hydrostatic center design and the procedures 
used to grind the spindle shaft. 


43965 (Y/DX—703) Designing turning operations for 
automated untended manufacturing. Barkman, W.E.; Babe- 
lay, E.F.; DeMint, P.D.; Klages, E.J.; Lewis, J.C.; Neal, 
R.E.; Woodard, L.M. (Oak Ridge Y-12 Plant, TN (USA)). 
12 Feb 1986. Contract AC05-840S21400. 17p. (CONF- 
8606169—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86012949. 

From SYNERGY '86 conference: Society of Manufacturing 
Engineers; Universal City, CA, USA (16 Jun 1986). 

Complete automation of the entire manufacturing i 
in all of its complexity is a prohibitive task at present. However, 
limiting the focus to the turning operations still requires the integra- 
tion of a broad spectrum of technologies while providing a step 
along the path to total automation. To accomplish this requires the 
automatic generation of machining procedures and part programs, 
followed by the actual machining operation with its inherent re- 
quirements such as fixtures, chip handling, part handling, tool 
changing, in-process gaging, real-time process monitoring, etc. This 
paper describes a number of the pilot projects that are under way 
in the Oak Ridge Y-12 Plant for the demonstration of the individual 
technologies that must be integrated smoothly to provide the auto- 
ee 
workpieces. 13 figs. 
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43966 Self-biased Josephson junctions. Hyun, O.B.; Fin- 
nemore, D.K. (Ames Laboratory and ent of Phys- 
ics, Iowa State University, Ames, Iowa 50011). Journal of 
Applied Physics; 60: No. 3, 1214-1216(1 Aug 1986). 

Transport currents in one leg of a cross strip superconduct- 
ing-normal metal-superconducting Josephson junction have been 
used to bias the current-voltage characteristics of the junction, and 
hence use the junction as a control element. The bias current cre- 
ates a magnetic field in the junction, which in turn modulates the 
Josephson currents. As the bias current causes successive flux 
quanta to enter the junction, the Josephson critical current shows 
current-voltage curves similar to the resistively shunted junction 
model and a normal Fraunhofer pattern. Values of the bias are rela- 
tively small because the junctions are so thick. A detailed study of 
the junction voltage as a function of bias current shows reentrant 
superconductivity as successive vortices enter the junction. 


43967 Alarm sensor apparatus for closures. Carlson, 
J.A.; Stoddard, L.M. (to Dept. of Energy, Washington, 
DC). US Patent 4,593,491. 10 Jun 1986. Filed date 31 Jan 
1984. vp. 

An alarm sensor apparatus is described for closures having a 
door facing and a door member which is moveable with respect to 
the facing, the sensor apparatus comprising: a pair of cooperating 
bracket members, one attached to the facing and the other to the 
door member, two magnetic sensor elements, one supported by 
each bracket member, one bracket member comprising a pair of 
guide plates lying in orthogonal planes relative to each other and 
parallel to the direction of movement of the door member, the 
other bracket member including, a pair of complementary guide 
slots orthogonal to each other for receiving the guide plates therein 
upon closure of the door member for aligning the sensors with re- 
spect the two orthogonal planes, and a stop member carried by one 
of the bracket members and engageable with the sensor carried by 
the other bracket for aligning the sensors in a third orthogonal 
plane upon closure of the door member. 


43968 Developments in dry spent fuel storage licensing. 
Roberts, J.P. (Nuclear Regulatory Commission, Washing- 
ton, DC). Transactions of the American Nuclear Society; 50: 
121(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Status of attempts to license the nodular cast iron CASTOR 
Ic dry spent fuel storage cask design and the NUTECH design for 
a concrete storage module with a dry shielded stainless steel canis- 
ter is discussed. Various other designs for storage for BWR and 
PWR spent fuel assemblies are mentioned. The review of new dry 
storage designs has proven challenging to the licensing review 
process, but existing regulations and the continuing efforts of all 
parties concerned with the review process have provided a sound 
basis allowing for successful completion of safety and environmen- 
tal reviews. 


43969 Development of multi-walled SFPIC high- 
containers, Suzuki, O.; Ishizaki, K.; Ozawa, M.; Temus, C.J. 
Transactions of the American Nuclear Society; 50: 124(Nov 
1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Two containers, 200 liters and 400 liters, made from polymer 
impregnated concretes have been successfully developed for dispos- 
al of low- and intermediate-level radioactive wastes in both deep 
sea and underground environments. The container design is one of 
an outer steel shell which is only considered for predisposal condi- 
tions. The inner liner is manufactured from a proprietary steel fiber- 
reinforced polymer impregnated concrete which exhibits excellent 
properties of strength, elasticity, resistance to chemical, fire, radi- 
ation, and bacterial attack, and low permeability. The temperature 
characteristics of the design allow a wide variety of waste stream 
compatability with virtually no pretreatment. The inherent cost/ 
performance of concrete provides the user with an economical 
means of disposing of certain radwastes streams irrespective of 
burial site or depth. 


longitudinal gaps in 
storage/transport ells, A.H. (Nuclear Assurance 
Corp., Atlanta, GA). Transactions of the American Nuclear 
Society; 50: 302-303(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A series of criticality 


effects 
casks. W 


T cask 31 assembly basket, which is optimized for a design-basis 
fuel enrichment of 3.7 wt % **U, to axial gaps in the boron 


ee ee 
axial gaps in the neutron poison of 1 in. would be acceptable. This 
gap thickness is much greater than the intersegment gap produced 
by modern casting techniques. The investigation described here 
demonstrated that an axial gap in neutron poison is acceptable for 
basket castings of large storage/transport casks. A precedent for 
such gaps is the NLI-6502 cask, so a cask basket with intersegment 
gaps should be licensable. 


43971 ye eg . (ae Alamne Notional Labs Nat 


305(Nov 1985). (CONF-851115—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, & USA (10 Nov 1985). 

e Fluorinel and Storage (FAST) Dissolver built by Wes- 
aus “Idaho Nuclear Co. uses a soluble boron compound for 
criticality prevention. To validate the criticality codes used by 
Westinghouse, Los Alamos National Laboratory (LANL) designed 
and performed a series of experiments intended to simulate the im- 
portant neutronic characteristics of the FAST dissolver. For that 
purpose, a nickel-reflected solution assembly fueled with highly en- 
riched uranyl-nitrate solution containing relatively high concentra- 
tions of boron was built and is described. 


43972 Criticality analysis for recovery from finding an 
unknown amount of uranium in process vessels. McBroom, 
R.C. Transactions of the American Nuclear Society; 50: 305- 
307(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

D-Cell, which contained the head end for an obsolete, batch 
aluminum fuel dissolution system, was to be decontaminated and 
dismantled. During prior periods, the cell had been flushed to mini- 
nected and capped. Cell instrumentation had been removed. The 
work crew connected a decontamination line to the first vessel fol- 
lowed by a routine sampling. The sample showed significant 
amounts of uranium in the vessel. At this point, analysis of the situ- 
ation was required to determine the current margin of safety of the 
vessel, and a general procedure was required for adding decontami- 
nation solutions to the remaining vessels in the cell with posible 
unknown uranium contents. 


43973 eens 6 we es Se ee Ee 
using *?Cf noise analysis methods. Mihalczo, J.T.; Oy 
W.T.; Blakeman, E.D. (Oak Ridge National Lab., 
Transactions of the American Nuclear Society; 50: 307- 
309(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The use of borated plaster to isolate uranium (93.2 wt % 
235[)) metal was studied in a series of subcritical experiments with 
uranium metal cylinders (7.0 in. in diameter and 2.0 in. thick) and 
slabs (~ 1.4 x ~ 5.4.x ~ 10.1 in. dimensions). In the cylindrical 
experiments, the thickness of borated plaster was varied up to 10 in. 
and the subcriticality measured using the **Cf-source-driven neu- 
tron noise analysis method. In the experiments with the uranium 
slabs, an array of slabs three wide and eight high was assembled in 





of the slab array, the presence of boron in the plaster was verified 
by neutron transmission and gamma-ray spectrometry measure- 
ments. 


Magnetic refrigeration apparatus with heat pipes. 
Satin: idee Prenger, F.C. Jr. (to Dept. of Energy). US 
Patent A lication 6-791,280. 25 Oct 1985. 25p. tract 
W-7405-ENG-36. DE86013752 NTIS, PC Al /MF A0l; 
GPO —_ File Number DE86013752. 

A magnetic refrigerator operating in the 4 to 20 K range uti- 
lizes heat pipes to transfer heat to and from the magnetic material 
at the appropriate points during the material’s movement. In one 
embodiment circular disks of magnetic material can be interleaved 
with the ends of the heat pipes. In another embodiment a mass of 
magnetic material reciprocatingly moves between the end of the 
heat pipe or pipes that transmits heat from the object of cooling to 
the magnetic material and the end of the heat pipe or pipes that 
transmits heat from the magnetic material to a heat sink. 


43975 Very high efficacy electrodeless high in' 

charge lamps. Johnson, “PT D. (to Dept. of Ener ag) US Us 
Patent Application 6-783,730. 03 Oct 1985. 13 

AC03-7: 8. DE86013760 NTIS, PC A /MF A01; 
GPO Dep. File Number DE86013760. 

An electrodeless arc lamp comprises an outer jacket hermeti- 
cally sealing and thermally protecting an arc tube inside which has 
an upwardly convex bottom center section. The absence of chemi- 
cally reactive electrode material makes it possible to use metal ha- 
lides other than iodides. The tube contains chlorides, bromides or a 
mixture thereof of scandium and sodium in a nearly equimolar rela- 
tionship in addition to mercury and an inert gas. Good color bal- 
ance can be obtained at reduced reservoir temperature and with 
less power loss. Reduction in wall temperature makes it possible to 
attain longer lamp life. 


Concurrent ultrasonic weld evaluation system. 
Hood, D.W.; Johnson, J.A.; Smartt, H.B. (to Dept. of 
Energy). US ‘Patent Application 6-772,527. 4 Sep 1985. 22p. 
Contract AC07-76ID01570. DE86013772 NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86013772. 

A system for concurrent, non-destructive evaluation of par- 
tially completed welds for use in conjunction with an automated 
welder. The system utilizes real time, automated ultrasonic inspec- 
tion of a welding operation as the welds are being made by provid- 
ing a transducer which follows a short distance behind the welding 
head. Reflected ultrasonic signals are analyzed utilizing computer 
based digital pattern recognition techniques to discriminate between 
good and flawed welds on a pass by pass basis. The system also 
distinguishes between types of weld flaws. 


43977 Electricity and short wavelength radiation genera- 
tor. George, E.V. (to t. of Energy). US Patent Applica- 
tion 6-769,518. 26 Aug 1985. 25p. Contract W-7405-ENG- 
48. DE86013238 NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86013238. 

Methods and associated apparati for use of collisions of high 
energy atoms and ions of He, Ne, or Ar with themselves or with 
high energy neutrons to produce short wavelength radiation (A = 
840-1300 A) that may be utilized to produce cathode-anode cur- 
rents or photovoltaic currents. 


43978 Apparatus for adjusting and maintaining the hu- 
midity of gas at a constant value within a closed system. 
Abernathy, B.R.; Walters, R.R. (to Dept. of Energy). US 
Patent = lication 6-762,369. 5 Aug 1985. 13p. tract 
AC04-76 53. DE86013685 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013685. 

The humidity of a gas within a closed system is maintained 
at constant level by providing a saturated salt solution within a 
lower chamber in communication with an upper chamber conjoint- 
ly defined by upper and lower container sections in sealing contact 
with each other to establish a closed container. A partition wall 
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separates the salt solution from the test region in the upper cham- 
ber. A tube extending through the partition plate allows humidified 
gas to pass from the lower to the upper chamber. A glass wool 
plug or membranous material within the tube prevents migration of 
salt into the test region. 


43979 Process and apparatus for defects on a 
smooth cylindrical surface in tubing. Dutton, G.W. Pe t. 
of Energy). US Patent Application 6-762,370. 5 Aug 1985. 
1 Contract AC04-76DP03533. DE86013681 S, PC 
A »/MF A01; 1; GPO Dep. File Number DE86013681. 

The cylindrical interior surface of small diameter metal 
tubing is optically inspected to determine surface roughness by 
passing a slightly divergent light beam to illuminate the entire inte- 
rior surface of the tubing. Impingement of the input light beam 
components on any rough spots on the interior surface generates 
forward and backward scattered radiation components. The for- 
ward scattered components can be measured by blocking direct and 
specular radiation components exiting the tubing while allowing the 
forward scattered radiation to travel past the blocking location. 
Collecting optics are employed to converge the forward scattered 
radiation onto a photodetector generating a signal indicative of sur- 
face roughness. In the back scattered mode, back scattered radi- 
ation exiting the tubing through the entrance opening is reflected 
90° by a beam splitter towards collecting optics and a photodetec- 
tor. Alternatively, back scattered radiation can be transmitted 
through a fiber optic bundle towards the collecting optics. The 
input light beam can be supplied through a white light fiber optic 
bundle mounted coaxial with the first bundle. 


43980 Motorized control for mirror mount apparatus. 
Cutburth, R.W. (to Dept. of Energy). US Patent Applica- 
tion 6-759,773. 29 Jul 1985. 13p. Contract W-7405-ENG-48. 
DE86013693 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013693. 

A motorized control for adjusting mirror mount apparatus is 
disclosed. The motor control includes a planetary gear arrangement 
to provide for improved pitch adjustment capability while permit- 
ting a small packaged design. The motor control for mirror mount 
adjustment is suitable for laser beam propagation applications. 


43981 Can-out hatch assembly and positioning system. 
Basnar, P.J.; Frank, R.C.; Hoh, J.C. (to Dept. of Energy). 


US Patent A lication 6-752,416. 3 Jul 1985. 29p. Contract 
W-31-109-ENG-38. DE86013706 NTIS, PC AO. /MF AOl; 
GPO Dep. File Number DE86013706. 

A can-out hatch assembly is adapted to engage in a sealed 
manner the upper end of a covered sealed container around an ap- 
erture in a sealed chamber and to remove the cover from the con- 
tainer permitting a contaminant to be transferred between the con- 
tainer and the chamber while isolating internal portions of the con- 
tainer and chamber from the surrounding environment. A swing 
bracket is coupled at a first end thereof to the inner, lower wall of 
the sealed container adjacent to the aperture therein. To a second 
end of the swing bracket is mounted a hatch cover which may be 
positioned in sealed engagement about the chamber’s aperture by 
rotating the hatch cover in a first direction when the swing bracket 
is in the full down position. Rotation of the hatch cover in a second 
direction release it from sealed engagement with the chamber’s ap- 
erture. A lid support rod also coupled to the second end of the 
swing bracket and inserted through an aperture in the center of the 
hatch cover may be rotated for theadably engaging the container’s 
cover whereupon the cover may be removed from the container 
and the hatch cover displaced from the aperture by pivoting dis- 
placement of the swing bracket. The contaminant may then be 
either removed from the container and placed within the sealed 
chamber, or vice versa, followed by positioning of the cover upon 
the container and the hatch cover over the aperture in a sealed 
manner. 


43982 Can-out hatch assembly magnetic retention 
means, Frank, R.C.; Hoh, J.C. (to t. of Energy). US 
Patent Application 6-752,415. 3 Jul 1985. 23p. Contract W- 
31-109-ENG-38. DE86013705 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013705. 
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A can-out hatch assembly may be positioned in sealed en- 
gagement about aperture within a chamber and is adapted to 
engage a cover on a container positioned over the aperture to 
allow the transfer of a contaminant from the chamber to the con- 
tainer while maintaining the contaminant as well as internal por- 
tions of the chamber and container isolated from the surrounding 
environment. With the container’s cover engaged by the can-out 
hatch assembly, the hatch assembly as well as the cover may be 
pivotally displaced from the aperture with the cover maintaining 
the exterior portion of the hatch assembly isolated from the con- 
taminant. After the contaminant is transferred from the chamber to 
the container, the hatch assembly and cover are again positioned in 
sealed engagement about the aperture. The hatch assembly then po- 
sitions the cover upon the open end of the container in a sealed 
manner allowing the container to be removed while maintaining the 
chamber sealed relative to the surrounding environment. The can- 
out hatch assembly is particularly adapted for operation by remote 
control means within the sealed chamber. 


43983 Brush potential curve tracer. Finch, H.A. US 
Patent Application 6-747,202. 21 Jun 1985. 15p. Contract 
AC12-76SN00052. DE86013741 NTIS, PC A02, AOl; 1; 
GPO Dep. File Number DE86013741. 

A device for analyzing commutating characteristics of a 
motor or generator includes a holder for supporting a plurality of 
probes adjacent a brush of the motor or generator. Measurements 
of electrical current characteristics of the probes provides informa- 
tion useful in analyzing operation of the machine. Methods for em- 
ploying a device in accordance with the invention are also dis- 
closed. 


43984 Repetitive resonant railgun power supply. Honig, 
E.M.; Nunnally, W.C. (to Dept. of Energy). US Patent Ap- 
lication 6-746,478. 19 Jun 1985. 15p. Contract W-7405- 
INNG-36. DE86013735 NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013735. 

A repetitive resonant railgun power supply provides energy 
for repetitively propelling projectiles from a pair of parallel rails. 
The supply comprises an energy storage capacitor, a storage induc- 
tor to form a resonant circuit with the energy storage capacitor and 
a magnetic switch to transfer energy between the resonant circuit 
and the pair of parallel rails for the propelling of projectiles. 


om Multiple resonant railgun power supply. Honig, 

. Nunnally, W.C. (to Dept. of Energy). US Patent Ap- 

fi ination 6-746, 479. 19 Jun 1985. 17p. Contract W-7405- 
ING-36. DE86013736 NTIS, PC 'A02/MF A01; GPO Dep. 
File Number DE86013736. 

A multiple repetitive resonant railgun power supply provides 
energy for repetitively propelling projectiles from a pair of parallel 
rails. A plurality of serially connected paired parallel rails are pow- 
ered by similar power supplies. Each supply comprises an energy 
storage capacitor, a storage inductor to form a resonant circuit with 
the energy storage itor and a magnetic switch to transfer 
energy between the resonant circuit and the pair of parallel rails for 
the propelling of projectiles. The multiple serial operation permits 
relatively small energy components to deliver overall relatively 
large amounts of energy to the projectiles being propelled. 


43986 Apparatus for flowing gas streams. 
Nogar, N.S.; Keller, R.A. (to t. of Energy). US Patent 
lication 6-736,037. 20 May 1985. 19p. Contract W-7405- 
iG-36. DE86013720 NTIS, PC A02 A01; GPO Dep. 
File Number DE86013720. 

Apparatus for focusing gas streams. The principle of hydro- 
dynamic focusing is applied to flowing gas streams in order to pro- 
vide sample concentration for improved photon and sample utiliza- 
tion in resonance ionization mass spectrometric analysis. In a con- 
centric nozzle system, gas samples introduced from the inner nozzle 
into the converging section of the outer nozzle are focused to 
streams 50-250-um in diameter. In some cases diameters of approxi- 
mately 100-um are maintained over distances of several centimeters 
downstream from the exit orifice of the outer nozzle. The sheath 
gas employed has been observed to further provide a protective 
covering around the flowing gas sample, thereby isolating the flow- 
ing gas sample from possible unwanted reactions with nearby sur- 
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faces. A single nozzle variation of the apparatus for achieving hy- 
drodynamic focusing of gas samples is also described. 


43987 face lapping machine. 
Yenc, HE Go D on of Eacan). Ub Pun hastiantion 
6-730,601. 6 May 1985. 13p. Contract W-7405-ENG-36. 
DE86013713 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013713. 

An apparatus for shaping, sharpening and polishing dia- 
mond-tipped single-point machine tools. The isolation of a rotating 
grinding wheel from its driving apparatus using an air bearing and 
causing the tool to be shaped, polished or sharpened to be moved 
across the surface of the grinding wheel so that it does not remain 
at one radius for more than a single rotation of the grinding wheel 
has been found to readily result in machine tools of a quality which 
can only be obtained by the most tedious and costly processing 
procedures, and previously unattainable by simple lapping tech- 
niques. 


—_ Improved valve and dash-pot assembly. —- 

C. (to Dept. of Energy). US Paten lication 6-726,56 
3 Apr 1985. 14p. Contract ACOSTGFE 170. DE86013809 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86013809. 

A dash-pot valve comprises a cylinder submerged in the 
fluid of a housing and have a piston attached to a plunger project- 
ing into the path of closing movement of a pivotal valve member. 
A vortex chamber in said cylinder is provided with targentially di- 
rected inlets to generate vortex flow upon retraction of said plung- 
er and effect i resistance against said piston to progressive- 
ly retard the closing rate of said valve member toward its seat. 


43989 Serene Oe ee en aes are fe be 
analyzed in an x-ray diffraction apparatus. Green, L.A.; 
Heck, J.L. Jr. ( n Dass. of ana ). US Patent Application 
6-726,562. 23 Apr 1985. 18p. tract AC05-840OR21400. 
DE86013807 S, PC A A01; GPO Dep. File 
Number DE86013807. 

A fixture is provided for supporting and aligning small sam- 
ples of material on a goniometer for x-ray diffraction analysis. A 
sample-containing capillary is accurately positioned for rotation in 
the x-ray beam by selectively adjusting the fixture to position the 
capillary relative to the x and y axes thereof to prevent wobble and 
position the sample along the z axis or the axis of rotation. By em- 
ploying the subject fixture relatively small samples of materials can 
be analyzed in an x-ray diffraction apparatus previously limited to 
the analysis of much larger samples. 


43990 Grinding tool for making hemispherical bores in 
ES ie (to gg age oe US Patent 

pplication 6-719,652. 3 Apr 1985. . Contract W-7405- 
ER G-36. DE86013796 NTIS, PC A02 A01; GPO Dep. 
File Number DE86013796. 

A grinding tool for forming hemispherical bores in hard ma- 
terials such as boron carbide. The tool comprises a hemicircular 
grinding bit, formed of a metal bond diamond matrix, which is 
mounted transversely on one end of a tubular tool shaft. The bit 
includes a spherically curved outer edge surface which is the active 
grinding surface of the tool. Two coolant fluid ports on opposite 
sides of the bit enable introduction of coolant fluid through the 
bore of the tool shaft so as to be emitted adjacent the opposite sides 
of the grinding bit, thereby providing optimum cooling of both the 
workpiece and the bit. 


43991 Method for 
aan A.R. (to Dep’ 

lication 6-718,397. 1 Apr 1985. 12p tract AC03- 
7 00098. DE86013795 S, PC A02/MF A011; 1; GPO 
Dep. File Number DE86013795. 

Multi-strand superconducting cables adapted to be used, for 
example, to wind a magnet are fabricated by directing wire strands 
inwardly from spools disposed on the perimeter of a rotating disk 
and wrapping them diagonally around a tapered mandrel with a 
flattened cross-sectional shape with a core having a wedge-shaped 
channel. As the cable is pulled axially, flexibly coupled wedge- 


-strand superconduct- 
Dept. a a US Patent 





shaped pieces are continuously passed through the channel in the 
and inserted into the cable as an internal support therefor. 


Control for stabilizing the alignment position of 
. Donley, L.I. (to Dept. of 
US Patent Application 6-710,880. 12 Mar 1985. 

-ENG-38. DE86013787 NTIS, PC 


5 Contract W-31-1 
/MF A01; 1; GPO Dep. File Number DE86013787. 

A method and apparatus is described for damping oscilla- 
tions in the rotor load angle of a synchronous motor to provide 
stable rotational alignment in high precision applications. The 
damping method includes sensing the angular position of the rotor 


—_— ALSO TO CITATION(S) 4924, 5013, 5015, 5813, 6480, 6598, 6611, 


43993 (AD-A—167087/6/XAB) Coherent extreme-ultra- 
violet generation and surface studies using ultraviolet excimer 
lasers. Final report, 15 July 1984-31 January 1985. Rhodes, 
C.K. (Illinois Univ., Chicago yeigh ia of Physics). 10 
Feb 1986. 129p. NTIS, PC A07/MF A 

The goal of this research program is a development of co- 
herent x-ray sources in the kilovolt range. An initial application of 
short-wavelength radiation in the vacuum-ultraviolet region for 
photoemission studies of GHz surfaces was performed demonstrat- 
ing the feasibility of this class of experiments. A basic and long- 
standing problem in the field of coherent sources is that associated 
with the generation of coherent energy in the extreme-ultraviolet 
and soft x-ray regions. During the last three years, picosecond rare- 
gas halogen (RGH) excimer-laser technology, on account of the 
very favorable scaling relationships governing the spectral bright- 
ness of these sources, has emerged as a key factor in new tech- 
niques useful for generation of coherent radiation below 100 nm. 
The operation of RGH systems will be extended down into the 
femtosecond region, a development that will enable sources with 
peak powers P in the 1TW < or = 10TW range to be used in 
physical studies. Light sources of this kind should permit the gen- 
eration of focal intensities above 10 ®° S/cc. 


43994 (AD-A—167127/0/XAB) Argon-puff-gas soft x-ray 
laser. Memcrandum Davis, J.; ers Agri- 
tellis, C.; Kepple, P. (Naval Research Lab., 

DC (USA)). 25 Apr 1986. 42p. (NRL-MR2-577 1). 

MF AOI. 

A non-LTE dynamic argon pinch model was applied to in- 
vestigate the feasibility of creating conditions favorable to gain co- 
efficients in excess of unity during the implosion of a cylindrical an- 
nular argon-gas-puff plasma. Preliminary results obtained from the 
SIMPLODE model suggest that it is possible to achieve measurea- 
ble gain in the 3p-3s lasing transition at 434 in neon-like argon. 


43995 (AD-A—167197/3/XAB) Solid-neon sources for 


3 3 Elton, . (Naval Research Lab., Wash- 
ington, Di DC * USA) Bef Apr 1985. 13p. (NRL-MR—5534). 


SU UNITEIAicetcnencucinn etree. 
ly cooled substrate for use in generating a neon plasma for x-ray 
laser research. The freezing process and quasi-equilibrium state of 
the layer are discussed with a phase diagram. Spectral purity of a 
neon plasma formed by laser irradiation is demonstrated with graz- 
ing-incidence x-ray spectroscopy. Control of the layer thickness is 
possible to the point that a substrate spectrum is also obtained. 


43996 (AD-A—167244/3/XAB) og ee and phase 
characteristics of frequency modulation in directly modulated 
GaAlAs semiconductor-diode lasers. Alexander, S.B. (Massa- 
chusetts Inst. of Tech., es (USA). Lincoln Lab.). 5 
Oct 1985. 9p. SA—5707). S, PC A02/MF AO1. 
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The magnitude and phase of the small-signal injection cur- 
rent-to-frequency modulation transfer function in GaAlAs semicon- 
ductor diode lasers has been measured over the frequency range 
100 Hz-1300 MHz using network analyzers. Channeled substate 
planar (CSP), buried heterostructure (BH), and crank transverse 
junction stripe (TJS) laser structures were investigated and will be 
compared. Approximately 180, 180, and 90° phase differences be- 
tween the low-frequency, thermal-frequency modulation (FM), and 
the high-frequency carrier-density FM was observed for BH, TJS, 
and CSP laser structures, respectively. The origin of this phase dif- 
ference and its implications for FM optical communications are dis- 
cussed. A rate-equation analysis for small-signal injection-current 
modulation (using Mason’s flowgraph representation) indicates the 
presence of a real-axis left half-plane zero in the carrier-density 
small-signal frequency-modulation response. Experimental evidence 
for this feature was observed in the measured injection current to 
FM transfer functions. 


43997 (AD-A—167283/1/XAB) Phase-conjugation scal- 
ing for high-energy lasers. Final report, 1 July 1982-31 De- 
cember 1984, Hellwarth, R.W. (University of Southern Cali- 
fornia, Los Angeles (USA). Dept. of Electrical Engineer- 
ing). 30 May 1985. 19p. NTIS, PC A02/MF AO1. 

Phase conjugation of both continuous and pulsed 10.6-mi- 
crometer lasers by stimulated Brillouin backscattering (SBB) was 
attempted. Because of various technical difficulties, conclusive evi- 
dence of SBB was not found. However, theoretical studies in this 
project supported further the promise of SBB for obtaining diffrac- 
tion-limited beams from high-power infrared lasers. Several novel 
schemes for realizing 10-micrometer waveguides of several meters 
length were explored experimentally. 


43998 (CONF-860880—12) Design and fabrication of 
heat resistant multilayers. Thorne, J.M.; Knight, L.V.; Pe- 
terson, B.G.; Perkins, R.T.; Gray, KJ. (Brigham Young 
Univ., Provo, UT (USA)). 1986. Contract AS08- 
84DP40199. 7p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86013306. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

Many promising applications of multilayer x-ray optical ele- 
ments subject them to intense radiation. This paper discusses the se- 
lection of optimal pairs of materials to resist heat damage and pre- 
sents simulations of| multilayer performance under extreme heat 
loadings. 


43999 (LA-UR—86-2010) Moessbauer-Borrmann superra- 
diance. Baldwin, G.C.; Feld, M.S.; Hannon, J.P.; Hutton, 
J.T.; Trammell, G.T. (Los Alamos National Lab., NM 
(USA); Massachusetts Inst. of Tech., Cambridge (USA). 
George R. Harrison Spectroscopy Lab.; Rice Univ., Hous- 
ton, (USA). Dept. of Physics). 1986. Contract W-7405- 
ENG-36. 12p. (CONF-8604224—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012373. 

From International colloquium on X-ray lasers; Aussois, 
France (14 Apr 1986). 

The kinetic behavior of a gamma-ray laser is comprised of 
an array of isomeric nuclei located at regular lattice sites in a per- 
fect single crystal of dimensions and structure so chosen as to favor 
anomalous emission into that Borrmann mode having the maximum 
possible number of component Bragg-reflected beams, which great- 
ly reduces the excitation requirements. The analysis of several hy- 
pothetical systems shows that superradiance, rather than amplified 
spontaneous emission, will then be the preferred mode of deexcita- 
tion, provided the nuclei can be pumped rapidly to a short-lived 
Moessbauer level while preserving crystal integrity. This warrants a 
search for solutions to the major problems: candidate nuclides, 
preparation of a storage isomer, and interlevel transfer from storage 
to lasing state. 10 refs., 8 figs., 2 tabs. 
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44000 (PPPL—2352) Divergence measurements of soft x- 
ray laser beam. Suckewer, S.; Skinner, C.H.; Kim, D.; 
Valeo, E.; Voorhees, D.; Wouters, A. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jul 1986. Contract AC02- 
76CH03073. 17p. NTIS, PC A02/MF A0l1; GPO Dep. File 
Number DE86013626. 

The divergence of the CVI 182 A lasing line generated in a 
rapidly recombining, magnetically confined plasma column was 
measured using soft x-ray spectrometers equipped with multichan- 
nel detectors. In addition to measurements of the relative diver- 
gence, an absolute divergence of ~9 mrad at a magnetic field of 20 
kG and ~5 mrad at a magnetic field of 35 or 50 kG was obtained 
by a direct scan of the 182 A axial radiation. Based on this data a 
peak 182 A intensity of ~ 100 kW is obtained. Calculations of the 
spatial distribution of gain in the plasma were in very good agree- 
ment with the experimental data. 


44001 (UCRL—50025-85-3, pp 3-4) LED provides engi- 


and electrooptics support to the Laser Program. 
Pehrson, D. Dec 1985. NTIS, PC AO5/MF AOl. File 
Number DE86005304. 
In EE Technical Review. 
The work of the Laser Engineering Division is reviewed. 
The division provides engineering and electrooptics support to the 
laser program. The laser program has been an integral part of the 
efforts to explore the potential of lasers in harnessing thermonucle- 
ar fusion for energy and for defense-related physics studies and in 
efficiently separating fissile fuels. 


(UCRL—94823) Progress and prospects for soft x- 


elstein, . (Lawrence Livermore 
National Lab., CA SA)). 3 Jul 1986. Contract W-7405- 
ENG-48. 10p. (CONF-860620—9). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013908. 
From Society of Photo-Optical Instrumentation no spam 
international symposium: topics in optical and 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 
We will describe our optical laser pumped xuv Laser Pro- 
gram. To date, we have concentrated our efforts on exploding foil 
amplifier designs using Ne-like n=3p to 3s inversion schemes. We 
will describe our latest modeling results as well as measurements 
which demonstrate output power near the 1 MW level at 206 and 
209 A and lasing at wavelengths as short as 106 A. 


44003 Gain measurements near 351 nm in *He/Xe/NF3 
mixtures excited by fragments from the *He(n-italic,p-italic) 
3H reaction. Hays, G.N.; McArthur, D.A.; Neal, D.R.; 
Rice, J.K. (Sandia National Laboratories, ” Albuquerque, 
New Mexico 87185). Applied Physics Letters; 49: No. 7, 363- 
365(18 Aug 1986). Contract AC04-76DP00789. 

We report direct gain measurements on the 351-nm XeF(B- 
italic—X-italic) transition in mixtures of *He/Xe/NFs, pumped 
with moderated neutrons produced in a fast-burst reactor. The peak 
small-signal gain was 0.7%/cm at a deposited power of 5 kW/cc in 
the gas. 


44004 Technique to produce coherent x-ray radiation via 
laser pumping of a relativistic ion beam. Bogacz, S.A.; Ket- 
terson, J.B. (Department of Physics and Astronomy, North- 
western University, Evanston, Illinois 60201 and Materials 
Science and a Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Applied Physics Letters; 49: 
No. ’ 311°313(i1 Aug 1986). Contract W-31-109-ENG-38. 
The level population of a beam of relativistic positive ions 
with Z-italic> or =2 having a single bound electron may be in- 
verted by the application of a "7 pulse” of laser radiation tuned to 
the Doppler-shifted 1s-italic—2p-italic transition. When the laser 
beam and ion beam move in opposite directions, the required laser 
frequency is reduced by a factor 2y. Subsequently applied short 
wavelength resonant radiation moving in the same direction as the 
ion beam (with an inverted population) will be amplified via stimu- 
lated emission, the wavelength in the lab frame now being shorter 
than the original laser wavelength by a factor (27)? 


discharge ex 
cimer lasers. Kushner, M.J.; Pindroh, A.L. (Spectra ‘Tech. 
nology Inc. (Formerly Mathematical Sciences Northwest), 
2755 Northup Way, Bellevue, W: 98004). Journal 
of. — Physics; 60: No. 3, 904-914(1 Aug 1986). 

Rare gas—halogen excimer lasers excited by electron-beam- 
sustained discharges (EBSD) will operate stably for only a limited 
length of time (hundreds of nanoseconds to a few microseconds). In 
this paper, results from a multidimensional model for an EBSD 
KrF laser are used to study various aspects of discharge ionization 
and geometric stability, and the relationship between the two. We 
examine the effects of photodetachment of electrons from the halo- 
gen negative ion, of circuit response, and of nonuniform e-italic- 
beam power deposition upon the onset of discharge instabilities. We 
find that both spontaneous emission from KrF* and laser oscillation 
resulting in photodetachment of electrons from F~ can initiate an 
ionization instability. By operating with high impedance electrical 
circuits, the tendency towards instabilities by this effect can be re- 
duced. We also find that the spatial uniformity of the e-italic-beam 
power deposition is directly correlated with both the rate of dis- 
charge constriction and the time at which the discharge suffers an 
ionization instability. 


sideband instability 
-wiggler free-electron laser. Davidson, R.C. ee 

Fusion Center, Massachusetts Institute of Techno! 

bridge, Massachusetts 02139). Physics of Fluids; 

2689-2712(Aug 1986). 

The Viasov—Maxwell equations are used to investigate 
properties of the sideband instability for a tenuous, relativistic elec- 
tron beam propagating in the z-italic direction through a — 
amplitude helical-wiggler field B/sub w-italic/(x) = 
italic-circumflex/sub w-italic/(cos k-italico z-i 
x-italic/+sin k-italico z-italice-circumflex/sub y-italic/). The theo- 
retical model neglects longitudinal perturbations (Sphia0) and 
transverse spatial variations (partial/partialx-italic = 0 = partial/ 
partialy-italic). Moreover, the analysis is carried out for perturba- 
tions about an equilibrium BGK state in which the distribution of 
beam electrons G-italic/sub s-italic/(y’) and the wiggler magnetic 
field (normalized amplitude a-italic/sub w-italic/ = e-italicB-italic- 
circumflex/sub w-italic//m-italicc-italic*k-italico) coexist in quasis- 
teady equilibrium with a finite-amplitude, circularly polarized, pri- 
mary electromagnetic wave (w/sub s-italic/,k-italic/sub s-italic/) 
with normalized amplitude a-italic/sub s-italic/ = e-italicB-italic- 
circumflex/sub s-italic//m-italicc-italic*k-italic/sub s-italic/. 


44007 Electron beam method and apparatus for obtaining 
uniform discharges in ont ah Prem 
macher, C.A.; Boyer, K. (to Dept. of Energy, W 

DC). US Patent 4,596,017. 17 Jun 1986. Filed date 20 Apr 
1983. vp. 

A meted ee ee eee 
pressure and above. The method consists of: pressurizing the laser 
gas medium to pressures greater than or equal to one atmosphere 
and defining thereby a volume of the laser gas medium; impressing 
an electrical voltage across the volume of the laser gas medium, the 
voltage being less than the breakdown voltage of the medium yet 
sufficient to produce a substantially uniform high-energy discharge 
in the medium when the medium is ionized without generating sub- 
stantial additional ionization in the laser gas medium; and passing a 
high-energy electron beam through substantially the entire volume 
of the laser gas medium for a sufficient time period to produce ioni- 


zation of the medium, whereby a population inversion suitable for 
laser oscillation and amplification is generated thereby. 


44008 Laser beam profile measurement by photothermal 
deflection Rose, A.; Nie, X.; Gupta, R. (Universi- 


technique. 
ty of Arkansas, Physics t, Fayetteville, Arkansas 
72701). Applied Optics; 25: No. 11, 1738-1741(1 Jun 1986). 
Laser beam profiles are measured using the photothermal de- 
flection technique in an absorbing gas. The method is based on the 
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change of the index of refraction due to laser-radiation heating. 
(AIP) 


Chari, R.; ‘Chabmapeni, G (inden notioate of Technology, 

itute of Technology, 
Physics ent, Kanpur 208 016, India). Applied Optics: 
25: ONO. 11, 1854-1856(1 Jun 1986). 

Detailed results of the parametric behavior of the prominent 
seven visible transitions in a pulsed Xe IV laser are reported. The 
various laser parameters considered are gas pressure, excitation 
voltage, energy storage capacitor, and the diameter and length of 
the plasma tube. Based on our results we believe that lasing is fa- 
vored in larger bore tubes as wall collisions play a significant role 
in quenching the laser action. 


44010 Maultiphoton ionization in ul optical fields: a 
statistical Egger, H.; Johann, U.; Luk, T.S.; 
Rhodes, C.K. ent of Physics, University of Illinois 
at Chicago, P.O. Box 4348, Chicago, Illinois 60680). Journal 
of the Optical Society of America B: Optical Physics; 3: No. 6, 
901-905(Jun 1986). 

The potential role of multiply excited states in multiphoton 
ionization of atoms under high-intensity ultraviolet laser radiation in 
the range of 10/sup 15/—10/sup 17/ W/cm? is discussed. Since the 
density of multiply excited states is sufficiently great to form a 
quasi-continuum, the coupling can be described by an average one- 
photon absorption cross section. A numerical fit with experimental 
data from xenon, produced by 193-nm radiation, assuming an au- 
toionization rate of 10/sup 13/ sec/sup -1/, yields a cross section of 
4.5 x 10/sup -19/ cm? The resulting transition rates indicate that 
the motion of the electrons is highly coherent, with a ratio of de- 
phasing rate to excitation rate of —10/sup -2/. At 10/sup 17/ W/ 
cm’, the transition rate exceeds the optical frequency for 193-nm 
radiation by a factor of 30. This indicates that even for the shortest 
optical pulses, atoms start to interact violently with the optical field 
long before the peak intensity is reached and that unconventional 
theories will have to be developed if the observed phenomena are 
to be understood fully. 


ity 
locking in a multimode pulsed dye laser. 


phase 
, L.A.; Raymer, M.G. (Institute of Optics, Univer- 
7 of ‘ochester, Rochester, New York 14627). Journal of 

tical Society of America B: Optical Physics; 3: No. 6, 
on 1-917(Jun 1986). 

The intensity autocorrelation function of the output of a 
multilongitudinal-mode pulsed dye laser has been measured. Model- 
ing of the results of these measurements suggests that our grazing- 
incidence dye laser can operate with various degrees of correlation 
between mode intensities and between mode phases. Two limiting 
types of behavior are found: when the mode intensities are correlat- 
ed, the phases are random, and when the mode intensities are un- 
correlated, the phases are locked in an FM fashion. This result is 
found to be consistent with our previous study of the cross correla- 
tions between the individual mode intensities, in which we found 
that spatial hole burning in the standing-wave cavity influences the 
degree of competition and hence the degree of correlation between 
modes. 


44012 Soft x-ray laser using pumping of 3p and 4p levels 
of He-like and H-like ions. Hagelstein, P.L. (to Dept. of 
Energy). US Patent Application 6-752,688. 5 Jul 98 a 
Contract W-7405-ENG-48. DE86013704 NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE8601 3704. 

X-ray laser method and apparatus for producing coherent ra- 
diation at, for example, energies of at least 40 eV, using Be-like Cr, 
N-like Ni, He-like Na, B-like Cr, Be-like Mn or similar multiply 
ionized species to pump appropriate high energy transitions in He- 
like or H-like N, O, F, C or rare gases, with associated laser transi- 
tion gains of 4 to 50 cm. 
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cancies so that short-lived F* luminescence is produced when the 
crystal is optically excited. 


4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 3815, 4168, 4234, 5176, 5216, 6490 


44014 (AECL—8066-Amend) Numerical computation of 
phase distribution in two fluid flow using the two-dimensional 
TOFFEA code. Errata. Carver, M.B. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Dec 1983. lp. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86703012. 


exchanger networks. 
(Eidgenoessisches Inst. fuer Reaktorforsch 
wey nis aw Mar 1986. 335p. NTIS (US Sales Only), 
A15/MF A01. File Number DE86703013. 

The heat exchanger network method is a way of abstracting 
the enthalpy and heat flows from the blueprints of a planned or ex- 
isting processing plant. It enables a systematic design of a plant- 
wide heat recovery system which is optimal with regard to energy 
costs, capital costs and operational requirements. A heat exchanger 
network is a representation of all heat transfer relations between 
hot process streams and cold process streams within a plant. 
During the past ten years, the optimal design of heat exchanger net- 
works (i.e. the optimal arrangement of heat transfer relations within 
a plant) has developed into a field of research of its own. Both 
static methods (‘interaction analysis’) and dynamic methods (‘proc- 
ess reaction curve analysis’) from control theory have been used to 
explore the new field of heat exchanger network dynamics. As a 
major tool, an interactive, portable computer program for network 
simulation and controllability assessment has been developed (it is 
available as a design tool within the frame of the International 
Energy Agency). Based on the well-understood global parameters: 
effectiveness and NTU, which follow from the network design, 
some apenas methods covering the following topics are 
presented: - ‘paths’ for control and disturbance signal transfer 
sorces the network, - locations of control bypasses around heat ex- 
changers, and their capacity of emitting control signals or absorb- 
ing disturbances, - influence of the equipment besides the heat ex- 
changers (which can be regarded as ‘surrounding’ the network, thus 
forming an ‘associated’ network). It has been found that networks 
which are designed according to the ‘pinch-based’ method have a 
potential for good controllability. It is shown how, using the free- 
doms given in the ‘pinch-based’ design and the above-mentioned 
methods, that potential is put into effect. 


44016 Sa -2 On Cn conan at neath See. se 
fluid filtration in nonuniform 
media, Fedotovskij, ae Conan ok K 


Elnergeicheak Atomnoj a 
cs Only), FC Inst.). 1984. 21p. din Russian). NTIS (Us 
} PC A02/MF AO0O1. File Number DE86703014. 
ioe the fave of atuibual estan ekcalianin ianee 
properties of heterogeneous media formed by fluid and fluidixed in 
it non deformable inclusions, from Lagrange equations for a fluid 
element unsteady filtration equations of ideal fluid in porous © 
medium are obtaiined. It is shown that the porous medium structure 
in this case is described by two characterisitcs - porosity and tensor 





6021 / ERA-11/19 


of coefficients of attached masses of inclusions or skeleton of 
porous material. Considered is the flow in anisotropic porous media 
Sioy ddesiasionde sons, ailing of soliiie canes aimed betta 
uniformity of scalar porosity field as well as by non uniformity of 
tensor field of coefficients of attached masses. Considered are two 
types of porous media having different topologic structure; it is 
shown that the flow in them is described by the same filtration 
equations which are analogous to Eiles equations for continuous 
medium but with effective density expressed by the second rank 
tensor. For macroscopically non uniform porous media motion 
equations comprise additional terms having a substantial signifi- 
cance for problems of unsteady filtration in deformable porous 
media. The evaluations of effective density for flows in rod assem- 
blies and granular media with spherical particles are given. 14 refs.; 
4 figs. 


44017 (FRNC-TH—2138) Inductive analysis of failure 
patterns and of their impact on circuits of 
nuclear power plants. Limnios, N. (Universite de Technolo- 
gie de Compiegne, 60 (France)). 1983. 336p. (In French). 
NTIS (US les Only), PC A15/MF AOl. File Number 
DE86750782. 

The APACHE code (Automatic Analysis of Failures of Hy- 
draulic and Thermohydraulic Circuits more particularly of Water) 
situates in an important program of computer codes development in 
the field of studies on reliability and safety of systems in nuclear 
power plants. APACHE is an automatic generation code of failure 
pattern and of their effects. After a presentation of the theoretical 
basis, the methodological principles of the theory of networks are 
developed. Then, the model of the code is developed: model of in- 
dividual behavior of each classical model component of normal be- 
havior and model of failure pattern with specifications. The global 
model of hydraulic systems and the resolution systems are then de- 
veloped. More particularly, some aspects of the theory of graphs, 
and the algorithms developed for the automatic construction of the 
equation systems and especially the algorithm of the research of 
meshes are presented. The computer aspect of the code and the 
programming of the code with its limits and some specifications are 
described. The practical aspect of utilization is finally presented. 3 
refs. 


44018 (GAT-E—313) Piping network model program for 
small computers. Kruckenberg, N.E. (Goodyear Atomic 
Corp., Piketon, OH (USA)). Jul 1986. Contract AC05- 
76OR00001. 114p. NTIS, PC A06/MF A011; 2; GPO Dep. 
File Number DE86013500. 

A model of fluid piping networks was developed to aid in 
solving problems in the recirculating water coolant system at the 
Portsmouth Gaseous Diffusion Plant. The piping network model 
can be used to solve steady state problems in which water flow 
rates and temperatures are to be determined, or in which tempera- 
ture is an important factor in determining pressure losses. The 
model can be implemented on desktop computers to Sas to gatean these 
calculations as needed to track changing process conditions. The 
report includes a description of the coolant system, the mathemati- 
cal development f the computer model, a case study utilizing the 
model and a listing and sample run of the computer codes. 2 figs., 1 
tab. 


44019 (LA-UR—86-2301) Transient heat transport in su- 
ne ee Ro 
L. (Los Alamos National Lab., NM (USA)). 1986. Con- 
a W-7405-ENG-36. 14p. (CONF-860914—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013857. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

Heat transport in cylindrical space from a round supercon- 
ductor immersed in a finite bath of superfluid has been analyzed 
both numerically and analytically. The computer and closed analyt- 
Se re ee See ee 
for the temperature of the helium bath as a function of radium, 
time, and heat flux from the conductor and for the time to reach 
the superfluid to normal helium transition temperature at the con- 
ductor as a function of heat flux. 


covery. Richardson, 
(1986). (CONF-860402—). 


J.D.; Brown, - 
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44020 (N—86-24507, pp vp) Low density gas 

wall boundary conditions. Collins, F.G. Jan 1986. NTIS, PC 

A99/MF E04. (NASA-CR—178709; CONF-8508189—). 
From NASA/ASEE Summer Faculty Fellowship Program; 

Huntsville, AL, USA (2 Aug 1985). 


appropriate for use with a full Navier-Stokes numerical code. The 
viscous/inviscid interaction would automatically be accounted for 


Forschungszentrum Seibersdorf G.m.b. H:; Oesterreichisches 
Forschi trum Seibersdorf G.m.b.H. Inst. fuer Reak- 
torsicherheit). Tal 1985. 53p. (in German). (RS—254/85). 
NTIS (US Sales Only), A04/MF AO1. File Number 
DE86703011. 

The temperature distribution of a turbulent pipe flow will be 
described by a system of differential equations. With changing sev- 
eral parameters, these equations will be solved. 


44022 (PB—86-197233/XAB) Critical survey of control 
in refrigeration systems and heat pumps. Technical memo. 
Wong, A.K.H.; James, R.W. (Polytechnic of the South 

London (UK). Inst. of Environmental Science and 
Technology). Jan 1986. 33p. (TM—96). NTIS, PC A05/MF 


A critical survey of the literature on control in refrigeration 
systems and heat pumps was carried out. It shows that research in 
the refrigeration field is limited but in contrast, heat pumps have 
received more attention. 


44023 Physics of blob displacement in 

porous medium, Lenormand, R.; aahbanhatash, D.; Zarcone, 
C. C. (institut de Mecanique des Fluides). pp 23-30 of Proceed- 
ings of the SPE/DOE fifth symposium on enhanced oil re- 


TX; Society of Petroleum Engineers 


From 5. SPE/DOE joint symposium on enhanced oil recov- 
ery; Tulsa, OK, USA (19 Apr 1986). 

The evolution of the geometry of the blobs is observed 
during displacements in a 2-D transparent micromodel and, simulta- 
neously, the macroscopic parameters, such as pressure drop and re- 
covery, are monitored. The results are in good agreement with ex- 
‘periments performed in real media and the theoretical calculations 
of the conditions required for mobilization when the presence of 
loops in the structure is taken into account. 


— Nmap saps Scattered- counting technique 
2 ies A. Translat- 


co (Stu ut) 32: No. 2, 165-176(Sep 1985). 
op. AOR Tas) S, PC A02/MF AO1. 

A technique for eetie the spectra of free-bubble cavita- 
tion nuclei was developed. Results obtained from research on aero- 
sols were used as the basis of the technique, which exploits the op- 
tical properties of the nuclei. The theoretical principles are dis- 
cussed, as are experimental results obtained by the scattered-light 
counter. Results show that the device enables the spectrum of cavi- 
tation nuclei in water to be recorded quickly, without any disturb- 
ance. 
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REFER ALSO TO CITATION(S) 4251, 4252, 4599, 4799, 4800, 4801, 4802, 
4803, 4804, 5218 


44025 (AECL—7524) Eddy current manual, 
and demonstrations. 


exercises , 
Drunen, G.; Sharp, F.L. (Atomic ae of Canada Ltd., 
Chalk River, Ontario. Chalk River Nucl .). Sep 
1984. 135p. NTIS (US Sales Only), PC A07/MF AOI. File 
Number 86703030. 

This report on eddy current testing is divided into three sec- 
tions: (a) Demonstration of Basic Principles, (b) Practical (Labora- 
tory) Tests and, (c) Typical Certification Questions. It is intended 
to be used as a supplement to Eddy Current Manual, Volume 1 
(AECL-7523) during CSNDT Foundation Level II and III courses. 


44026 (BARC—1286) Multiple Source Exposure tech- 
nique: a new method in industrial radi . Chandrachoo- 
dan, P.P.; Sundaresan, M. (Bhabha Atomic Research 
Centre, Bombay (India); Bhabha Atomic Research Centre, 
Bombay (India). Central Workshops; Bhabha Atomic Re- 
search Centre, Bombay (India). Analytical Chemistry Div.). 
1985. 20p. NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86703031. 

Radiographic examination of objects having large subject 
contrast is conventionally carried out by adopting either a multiple 
exposure technique or a multifilm technique. This report presents 
an original concept and detailed modalities of a new latitude tech- 
nique that can be used in radiographic examination. This new tech- 
nique also provides good radiographic sensitivity. Based on the re- 
sults of the experiments conducted using x-rays and gamma rays by 
simulating the conditions of radiographic examination, the radio- 
graphic ‘radiation quality’ has been defined for the first time and is 
expressed in terms of a radiation quality factor (RQF) as well as the 
radiation quality index (RQI). The concept of spectral superimposi- 
tion has been newly introduced in radiographic examination. A new 
latitude technique called Multiple Source Exposure (MSE) tech- 
nique has been developed from the concept of spectral superimposi- 
tion. The MSE technique is applicable to both x-ray and gamma 
ray radiography. It can be readily employed using the available 
commercial industrial x-ray units. However, to facilitate the MSE 
with gamma rays, some modifications and standardisation of the ex- 
isting radiography cameras and accessories are necessary. 


44027 (ESA-SP—32, pp vp) Scanning laser acoustic mi- 
croscopy applied to the evaluation of material interconnec- 
tions. Dunn, B.D.; Collins, D.S. Nov 1985. NTIS, PC A13/ 
MF A0O1. (CONF-8510339—). 

From 3. European symposium on materials in 
space environment; Noordwijk, Netherlands (1 Oct 1985). 

The Scanning Laser Acoustic Microscope (SLAM) for the 
nondestructive inspection of materials and interconnections is intro- 
duced. The operational modes of the SLAM are illustrated during 
the assessment of spacecraft solar cell-to-silver interconnector weld- 
ments and electronic component chip solder-attachment to a ceram- 
ic carrier. 


44028 (INIS-mf—10152) Recent developments in radiog- 
raphy. Berger, H. (Industrial Quality, Inc., Gaithersburg, 
MD (USA). 1982. 9p. (CONF-8205316—1). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86703032. 

From 2. IMRI-NRC conference on advanced NDE technol- 
ogy; Montreal, Quebec, Canada (31 May 1982). 

Advances in radiography are reviewed and eighty-one refer- 
ences are cited to provide additional information. The review in- 
cludes information on x-ray sources in terms of output, portability 
and imaging geometry and detectors in terms of films and screens, 
electrostatic methods, real-time techniques and solid state devices. 
Inspection methods utilizing radiations other than x-rays, neutrons 
and charged particles, expand the inspection problems suitable for 
ee. Techniques such as tomography, digital radiography 

and image enhancement are described. Tomography, in particular, 
provides excellent capability to characterize materials and disconti- 
nuities. 
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44029 (INIS-mf—10153) Real defect and its nondestruc- 
tive characterization. Licht, H. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
1982. 7p. (CONF-8205316—2). NTIS (US Sales Only), PC 
A0oz2, A01. File Number DE86703033. 

From 2. IMRI-NRC conference on advanced NDE technol- 
ogy; Montreal, Quebec, Canada (31 May 1982). 

Nondestructive test techniques to evaluate defect severity 
and component degradation are typically based on transmission of 
energy into the material to be inspected. The capabilities of such 
techniques are controlled by physical phenomena which generally 
do not coincide with inspection requirements. This paper reviews 
several recent developments (mainly in ultrasonic and eddy current 
testing) which highlight the state of the art. 


44030 (N—86-22962) Analytical Ultrasonics in Materials 
Research and Testing. Vary, A. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Jan 1986. 357p. (NASA-CP—2383; E— 
2486; CONF-8411148—). NTIS, Pc A16/MF AO1. 

From Analytical ultrasonics conference; Cleveland, OH, 
USA (13 Nov 1984). 

Research results in analytical ultrasonics for characterizing 
structural materials from metals and ceramics to composites are 
presented. General topics covered by the conference included: 
status and advances in analytical ultrasonics for characterizing ma- 
terial microstructures and mechanical properties; status and pros- 
pects for ultrasonic measurements of microdamage, degradation, 
and underlying morphological factors; status and problems in preci- 
sion measurements of frequency-dependent velocity and attenuation 
for materials analysis; procedures and requirements for automated, 
digital signal acquisition, processing, analysis, and interpretation; in- 
centives for analytical ultrasonics in materials research and materi- 
als processing, testing, and inspection; and examples of progress in 
ultrasonics for interrelating microstructure, mechanical properites, 
and dynamic response. 


44031 (UCID—20830) Dynamic evaluation of CDS ten- 
sioners. Weaver, H.J.; Burdick, R.B.; Davis, B.C.; Bell, 
P.M. (Lawrence Livermore National Lab., CA (USA)). 28 
Jul 1986. Contract W-7405-ENG-48. 16p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86014094. 

The Dynamic Test and Analysis Group (DTAG) recently 
completed a pilot study for the Field Operations System Analysis 
Group (FOSAG). The purpose of this study was to determine the 
feasibility of using Modal Analysis to detect damage or structural 
changes in the Cable Downhole System (CDS) tensioners that 
could arise from event related excitation or transportation loads. 
The modal testing revealed that a typical tensioner unit possesses 3 
major modes below 25 Hz. One of these modes is a rigid body 
mode located around 15 Hz with damping between 1 to 2% criti- 
cal. By using a simple single degree of freedom analysis we were 
able to directly relate this mode to the structural integrity of the 
tensioner load cell. In addition, shifts in the resonant frequency of 
this mode can be directly correlated to changes in the load cell 
spring stiffness. 


44032 Predictive models and reliability improvement in 
electromagnetic nondestructive’ evaluation. Beissner, R.E. 
(Southwest Research Institute, San Antonio, TX). 919- 
927 of Quantitative nondestructive evaluation: Vol. 5A. 
Thompson, D.O.; Chimenti, D. New York, NY; Plenum 
Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

Computational models of the interaction of NDE probes 
with material flaws can be used to aid in the selection of a method, 
including details of the probe design, in the verification of the 
method, by providing data on flaw response, and in the develop- 
ment and analysis of an inspection plan in terms of probability of 
detection (POD) data. This paper presents examples of how these 
three aspects of reliability improvement can be accomplished 
through the use of theoretical models. The authors comment on the 
adequacy of existing models and offer some suggestions for further 
model development for reliability applications. 
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44033 The influence of calibration and acceptance criteria 

on crack detection and discrimination by eddy current tech- 

niques. Rummel, W.D.; Christner, B.K.; Mullen, S.J. 

Marietta Corp., ‘Denver Ai » Denver, CO). 

939-946 of Quantitative nondestructive evaluation: Vol. 

A. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1986). (CONF- 8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The authors attempt to increase the understanding of critical 
eddy current probe characteristics, to quantify performance in sup- 
port of detection theory development, and to demonstrate the ef- 
fects of established eddy current procedures on overall perform- 
ance. The electrical characteristics of each probe were measured 
over a range of frequencies in free air, coupled to typical conduc- 
tive materials and as a function of scanning over known flaws in 
materials. This work was extended to demonstrate the effects of 
probe variations on response using typical production eddy current 
procedures. 


44034 Three dimensional inverse scattering for the classi- 
cal wave equation with variable au Cheney, M.; DeFacio, 
B.; Rose, J.H. (Ames Lab., Iowa State Univ., ‘Ames, IA). pp 
339-344 of Quantitative nondestructive evaluation: Vol. 5A. 
Thompson, D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, * USA (23 Jun 1985). 

NDE, the authors obtain information about the param- 
cue ots uate: tg einen doa cadena, aoe 
that the medium is modelled by the classical wave equation with 
variable sound speed. An equation is presented that governs the 
propagation of waves in a medium that is uniform except for a 
bounded region; the equation can be used to model an inclusion in 
a solid. The goal of the paper is to recover local sound speed from 
scattering data. The scattering data used is the impulse response 
fuctioned that is obtained from an experiment presented in the 
paper. 


44035 A perturbation method for inverse scattering in 
threedimensions based on the exact inverse scattering equa- 
tions. DeFacio, B.; Rose, J.H. (Univ. of Missouri-Columbia, 
Columbia, MO). pp 345-353 of Quantitative nondestructive 
evaluation: Vol. 5A. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The authors reform exact three dimensional inverse 
scattering equations that have been developed for the plasma wave 
equation and the classical scalar wave equation. The latter is com- 
monly used to approximately model electromagnetic and acoustic 
scattering. The reformulation of the equations is presented in terms 
of a reference problem. First order perturbation theory for prob- 
lems which are suitably close to this reference problem are then de- 
veloped. 


44036 A flaw sizing method using the zeroes in the ultra- 
sonic scattering amplitude. Hsu, D.K.; Kogan, V.G.; Rose, 
J.H.; Thompson, D.O. (Ames Lab., Iowa State Univ., 
Ames, IA). pp 355-366 of Quantitative nondestructive eval- 
uation: Vol. 5A. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1986). (CONF-85061 10—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The authors report a new method for determining the size of 
flaws using the zeroes in the real and imaginary parts of the ultra- 
sonic scattering amplitude. The authors discuss flaw sizing using 
the zeroes in the scattering amplitude for weakly scattering flaws 
’ whose uniform material properties are only slightly different from 
those of the host medium and for strongly scattering spheroidal 
voids. The flaw geometries treated are spheres and general ellip- 
soids. A physical interpretation is presented that explains the rela- 
tionship between the frequencies of the zeroes and the characteris- 
tic dimension of the flaw. Experimental results are presented for el- 
lipsoidal inclusions and a spheroidal void, and the sizing results are 
compared with those using the 1-D IBA. The authors restrict them- 
selves to the case of longitudinal to longitudinal backscattering. 
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44037 Semi-elliptical surface flaw EC interaction and in- 
version: experiment. Moulder, J.C.; Auld, B.A.; Gerlitz, J.C.; 
Jefferies, S. (National Bureau of Standards, Boulder, CO). 
pp 395-402 of one a evaluation: Vol. 
5A. Thompson, D Chimenti, D.E. New York, NY; 
Plenum Press (1986). OONF-85061 10—). 

From Review of progress in quantitative NDE; Williams- 
burg, ~ USA (23 Jun 1985). 

The authors make a series of carefully controlled measure- 
ments of eddy current flaw signals for well characterized, semi-el- 
liptical flaws in aluminum and titanium alloys to compare with flaw 
signals calculated using theoretical models. Both real fatigue cracks 
and electrical discharge machined simulations were studied. Flaw 
specimens in the study are listed together with their dimensions. 
Lengths and widths of the flaws were determined with a calibrated 
traveling microscope and the depths of the EDM notches were de- 
termined from silicone casts of the flaws. For flaws in titanium 
specimens, poor agreement of theory and experiment was ascribed 
to inadequate sensitivity of the impedance-measuring instrument 
and to inadequate specimen thickness. Relative measurements of 
Gow siquite in taelies ak Gailey ails teaeeeial phe 
confirmed the qualitative predictions of theory. 


44038 Use of models to predict ultrasonic NDE reliabil- 
ity. Gray, T.A.; Th R.B. (Ames Lab., Iowa State 
Univ., Ames, IA). pp 911-918 of Quantitative nondestruc- 
tive evaluation: Vols 5A. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1986). (CONF-8506110—). 
From Review of in quantitative NDE; Williams- 
burg, be USA (23 Jun 1985). 
This paper describes the current status of the development 
of models to predict the probability of detection (POD) of small 


using pattern recognition techniques. 
son, J.A. KY(EG & C idaho, Inc., Idaho Falls, ID). pp 773-780 
of oY nondestructive "evaluation: Vol. 5A. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; aa Pam 
(1986). (CONF-85061 10—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The authors investigate the feasibility of using automated ul- 


San Antonio, TX). pp 189-197 of Quantitative nondestruc- 
tive evaluation: Vol. 5A. Thompson, D.O.; Chimenti, D.E. 
New York, NY; Plenum Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 


is effect is proposed, based on a simple point flaw model de- 
ribed in this paper. The authors investigate the effect using a 
more realistic model that takes into account the extended geometry 
crack-like defects. The new model provides a basis for future 
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studies of the influence of pulse shape on crack depth measure- 


scheme, Sabbagh, L.D.; Klopfenstein, J.S. (Sabbagh Assoc. 
Inc., Bloomington, IN). pp 473-483 of Quantitative nonde- 
structive evaluation: Vol. 5A. Thompson, D.O.; Chimenti, 
D.E. New York, NY; Plenum Press (1986). (CONF- 
periges o 

From Review of progress in quantitative NDE; Williams- 
burg, aoe USA (23 Jun 1985). 

to obtain missing high frequency information, the 

cdignate casemaa memanie ot toad iamae continu- 
ation. This paper discusses two approaches to analytic continuation, 
the first utilizing a two dimensional iterative scheme based on the 
technique of projection onto convex sets, and the second utilizing a 
direct matrix inversion technique. The extrapolation techniques en- 
hance the reconstruction of flaws; the matrix method may be better 
for the impulsive flaw and the iterative method is better for the 
othe flaws. In addition, in the iterative method, it is easier to in- 
clude a priori data. 


44042 The effects of surface on subsurface 
yy. Reinholdtsen, P.; 


defect detection using acoustic microscop 
Khuri-Yakub, B.T. (Stanford Univ., Stanford, CA). rl 
491 of en cs nondestructive evaluation: Vol. 
Thom D.O.; Chimenti, D.E. New York, NY; Plenum 
Press (1986). (CONF-85061 10—). 

From Review of progress in quantitative NDE; Williams- 
burg, vas USA “teat n Jun 1985). 

hematic diagram of the acoustic microscope’s operation 

is IB or efficient, focused transducer was excited with a tone 
burst in order to interrogate the sample of interest. The authors 
demonstrate that the ability of a low-frequency acoustic microscope 
to detect subsurface defects is largely unhindered by small random 
surface roughness, especially when defocusing is employed. Low- 
frequency acoustic microscopy appears to be an excellent technique 
for examining machined parts for subsurface flaws, in spite of sur- 
face roughness created by the machining technique. 


44043 Reconstruction of the geometry of a Fall 1D) pp 
ing crack. Tow, D.M. (EG & G Idaho, Idaho Falls, ID). p 
521-527 of a Oe Gaus nondestructive evaluation: Vol. A. 
Thom ; Chimenti, D.E. New York, NY; Plenum 
Press (1 986). “(CONF-8506110_-). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

A crack reconstruction method is presented that employs a 
ray-tracing field code. The field code calculates the transducer re- 
sponse to a crack of known geometry by modeling it as a collection 
of point scattering elements. The model is linear in that the trans- 
ducer response to a collection of point scattering elements is equal 
to the sum of the transducer responses of the individual elements. 
All results discussed in the paper are two-dimensional simulated re- 
sults. A typical 2-D inspection geometry is depicted. 


44044 The effects of flaw orientation and finite aperture 
on model based reconstruction using multiprobe transducers. 
Wormley, S.J.; Hsu, D.K.; Thompson, D.O. (Ames Lab., 
Iowa State Univ., Ames, IA). pp 529-539 of Quantitative 
nondestructive evaluation: Vol. 5A. Thompson, D.O.; Chi- 
s506t10--). New York, NY; Plenum Press (1986). (CONF- 

From Review of progress in quantitative NDE; Williams- 
burg, Vee USA (23 Jun 1985). 

automated multiviewing ultrasonic transducer system and 

sietaediaetahis Gncteaan daetoatens tenaement te ae 
characterization of flaws in solids. The reconstruction of arbitrarily 
oriented flaws using the multiviewing system is addressed. The ef- 
fects of aperture size on the reconstruction reliability is investigated * 
by computer simulation and experimental results are presented for 
the reconstruction of tilted oblate and prolate spheroid-like flaws. 
The multiviewing capability of the system is used to predetermine a 
spatial data acquisition pattern which improves the reconstruction 
reliability by increasing the signal-to-noise ratio and the surface 
area of the flaw illuminated by the multiviewing transducer. 
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post ee ae a 
ultrasonic scattering amplitude estimation. Neal, S.; 
ompson, D.0. ( (Ames Lab., Iowa St. Univ., Ames, TA). 
pie 737-745 of Quantitative nondestructive evaluation: Vol. 
ompson, D.O.; Chimenti, D.E. New York, NY; 
Plenuss Pres (1986). (CONF- 8506110—). 
From Review of progress in quantitative NDE; Williams- 
burg, bn USA (23 Jun 1985). 

This paper explores the use of the Wiener filter as a scatter- 
ing amplitude estimation technique rather than as a means of desen- 
sitization. The primary result presented in this paper is a method 
for implementing the Wiener filter to determine a scattering ampli- 
tude estimate based on an estimate of the signal-to-noise ratio (S/N) 
as a function of frequency for the backscattered signal from the 
flaw. Measured backscattered material noise signals are used to es- 
tablish an estimate of the average noise power spectrum, which is 
then used along with the power spectrum for the backscattered 
signal from the flaw to establish the S/N estimate. 


44046 Ultrasonic imaging and the long wavelength phase. 
Rose, J.H. (Ames Lab., USDOE, Iowa State Univ., Ames, 
IA). pp 35-42 of Quantitative nondestructive evaluation: 
Vol. 5A. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1986). (CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The author shows that the long wavelength phase is oppo- 
site and equal for two scattering experiments, the second of which 
reverses the directions of incidence, scattering and the polarization 
of the transmitter and receiver. The phase coherence problem is de- 
scribed and modeled. A generalization of Richardson's work to the 
case of an arbitrary isolated flaw is given much attention. The elas- 
todynamic scattering theory is reviewed using the formalism of Gu- 
bernatis et al. Long wavelength limit is discussed and the basic 
result is obtained. A review is given of the theory of ultrasonic 
scattering for a scattering center in an otherwise uniform and iso- 
tropic elastic space. 


44047 Scattering of elastic waves by small surfacebreak- 
ing or subsurface cracks in three dimensions. Visscher, W.M. 
(Los Alamos National Lab., Los Alamos, NM). pp 43-52 of 
Quantitative nondestructive evaluation: Vol. 5A. 

D.O.; Chimenti, D.E. New York, NY; Plenum Press (1986). 
(CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The author considers the long-wavelength limit of elastic 
wave scattering by surface cracks in 3d. The paper shows that, if 
the crack is normal to the surface, the scattering can be described 
by two real parameters, one of which may be taken to be the crack 
size. The other therefore depends on shape, orientation, and burial 
depth. Computed illustrations are given, and it is concluded that 
the amount of information about cracks obtainable by low frequen- 
cy elastic wave scattering is very limited. 


44048 Reflection and transmission by an array of spheri- 
cal voids in an elastic solid. Achenbach, J.D.; Kitahara, M. 
(Northwestern Univ., Evanston, IL). pp 93-100 of Quantita- 
tive nondestructive evaluation: Vol. 5A. ——— D.O.; 
Chimenti, D.E. New York, NY; Plenum Press (1986). 
(CONF-8506110—). 

From Review of progress in quantitative NDE; Williams- 
eth _— ae Jun 1985). 

study scattering by porosity and consider a case 

ceasitanaainar ae cceaietem ota eaeaatia ons 
the effect of multiple scattering can be rigorously accounted for. 
The particular configuration concerns a doubly periodic array of 
spherical cavities in an elastic solid. The scattering problem is for- 
mulated rigorously by taking advantage of the geometric periodici- 
ty. The problem is reduced to the solution of a system of singular 
integral equations over the surface of a single sphere, in terms of 
the Green’s function for a ceil of certain dimensions. The system of 
integral equations has been solved numerically by the use of the 
boundary-integral equation method. For three dimensional applica- 
tions of this method the authors refer the reader to references. 
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44049 A model for the effects of aberrations on refracted 
ultrasonic fields. Thompson, R.B.; Lopes, E.F. (Ames Lab., 
Iowa State Univ., Ames, IA). pp 117-126 of Quantitative 
nondestructive evaluation: Vol. BA. Thompson, D.O.; Chi- 
menti, D.E. New York, NY; Plenum Press (1986). (CONF- 
8506110—). 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

This paper reports the development of a model to treat cases 
where the diffraction and aberration limits on beam size are of com- 
parable magnitude. The geometry of the computation is considered 
and illustrated. Illustrative results are shown for the case of the illu- 
mination of a cylindrical interface having a 7.62cm radius of curva- 
ture with a 5 MHz, 1.25 cm diameter unfocussed piston transducer. 
The authors consider the Gaussian-Hermite formulation for predict- 
ing the effects of aberrations on refracted ultrasonic beams to be 
quite promising. Applications include the direct modeling of vari- 
ous systems for detecting and characterizing flaws. The programs 
can either be used directly in the computations or as a check on the 
accuracy of simpler beam models. 


44050 Evaluation of ultrasonic beam models for the case 
of a piston transducer radiating through a liquid-solid inter- 
face. Newberry, B.P.; Gray, T.A.; Lopes, E.F.; Thompson, 
R.B. (Ames Lab., Iowa State Univ., Ames, IA). pp 127-138 
of Quantitative nondestructive evaluation: Vol. 5A. Thomp- 
son, D.O.; Chimenti, D.E. New York, NY; Plenum Press 
(1986). (CONF-8506110—). . 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 

The authors consider two related transducer radiation 
models, the Gaussian and the Gaussian-Hermite (G-H) beam theo- 
ries. The G-H beam theory is based on a complete set of orthogo- 
nal functions which are solutions to the scalar wave equation under 
an assumption equivalent to the Fresnel approximation. The paper 
presents experimentally determined beam profiles for a variety of 
measurement geometries which include both planar and cylindrical 
interfaces, planar and focussed transducers, and a wide range of in- 
cident angles. This data is compared to the predictions of the two 
theories and an assessment is made as to the applicability of the 
models. 


44051 Imaging of subsurface artifacts with the analytic 
signal, Bell, Z.W. (Oak Ridge Y-12 Plant, Oak Ridge, TN). 
PP ae 508 of Quantitative nondestructive evaluation: Vol. 
A. Thompson, D.O.; Chimenti, D.E. New York, NY; 
Plenum Press (1986). (CONF-8506110—). 
From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (23 Jun 1985). 
Ultrasonic inspection of materials is a technique widely in 
use at the Oak Ridge Y-12 plant(a). As part of a continuing effort 
to develop procedures whereby the three-dimensional structure of a 
subsurface artifact may be determined, the analytic signal has been 
employed to enhance the time resolution of an imaging system. By 
combining B-scan and C-scan information, images of two- and 
three-dimensional manufactured artifacts have been obtained. A de- 
scription of an imaging method is presented and the techniques 
used to determine both the transducer orientation and location of 
the interface are detailed. 


44052 Method and apparatus for analyzing the internal 
ee ee ere = eee ae 
vices. Kazmerski, L.L. (to Dept. of Energy). US Patent A; 
lication 6-728,970. 30 Apr 1985. 33p. Contract ACO. 
3CH10093. DE86013707 S, PC A03/MF AOI; 1; GPO 

Dep. File Number DE86013707. 

A method and apparatus is disclosed for obtaining and map- 
ping chemical compositional data for solid devices. It includes a 
SIMS mass analyzer or similar system capable of being rastered 
over a surface of the solid to sample the material at a pattern of 
selected points, as the surface is being eroded away by sputtering 
or a similar process. The data for each point sampled in a volume 
of the solid is digitally processed and indexed by element or mole- 
cule type, exact spacial location within the volume, and the concen- 
tration levels of. the detected element or molecule types. This data 
can then be recalled and displayed for any desired planar view in 
the volume. 
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44053 Fatigue — propagation in viscous environments. 
Tzou, J.L.; Suresh, S.; Ritchie, R.O. (Univ. of California, 
Berkeley). pp 711-717 Of ery behavior of materials - 
IV. ee Carlsson, J 5 rise) N. 2 = 
ine ergamon Press ‘ tract A 
76SF00098. 


From 4. international conference on mechanical behavior of 
materials; Stockholm, Sweden (15-19 Aug 1983). 

The effect of dehumidified silicone and paraffin oils with vis- 
cosities from 5 to 60,000 cS, on fatigue crack ion in a low 
alloy steel is examined at both near-threshold (= 10-* mm/cycle) 
and higher (~ 10~* to 10-* mm/cycle) growth rates. Results show 
that at low load ratios crack growth rates in oil exceed those in 
moist air at near-threshold levels, whereas at higher growth rates 
crack propagation in moist air is considerably faster than in oil. 
Such observations are discussed in terms of three mechanisms spe- 
cific to dry oil environments: suppression of moisture-induced hy- 
drogen embrittlement and/or metal dissolution, minimization of 
oxide-induced crack closure and hydrodynamic wedging effects of 
the viscous fluid within the crack. 10 references, 6 figures. 
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44054 a ae: ee ey Gee 
sion opening switch. Grossmann, J.M.; Ottinger, P.F.; eal, 
J.M.; Drobot, A.T. (Noval Restarch , Wi 

ton, D.C. 20375—5000). Physics of Fluids; 29: No. 8, 2724- 
2735(Aug 1986). 

Current conduction through a low density (—10 cm™*) 
collisionless plasma injected between two coaxial conducting cylin- 
ders is simulated using a 2 (1)/(2) -D, electromagnetic particie-in- 
cell code. Plasma is injected through the anode towards the cath- 
ode with flow velocity, V-italic/sub F-italic/, and is assumed to be 
azimuthally symmetric. Current is driven through the plasma so 
that the 100 kA level is reached in a5 nsec. The opening process, 
when current is diverted to a load, is also treated. Electrons are 
found to carry current in a narrow current channel across the 
plasma by E x B drift. A large electric field is established by charge 
separation in the plasma in order to provide the drift. The motion 
of the anode end of the current channel controls the time of open- 
ing and is found to be independent of V-italic/sub F-italic/ and to 
depend strongly on density and length. 


44055 Method and apparatus for in-situ 
RT. ¢ of Enerey) US Patent Aprilication aden 

Massey, to oO 

6-756,115. 18 Jul 1985. 16p. Cuan AC04-7 POSS 

DE86013687 NTIS, PC A02/MF A0l; GPO Dep. File 

Number DE86013687. 

A method and apparatus for assembling and fusing glass to 
metal in a glass-metal electrical component is disclosed. The com- 
ponent includes a metallic shell formed with upper and lower cylin- 
drical recesses connected together by longitudinal passages, a pair 
of metal rings and plural metal pins assembled to define electrical 
feed-throughs. The component parts are assembled on a fixture 
having a sleeve-like projection and a central mounting projection 
establishing concentric nesting surfaces to which the metal rings are 
slip-fitted in concentric alignment with each other spaced from 
side-valls of the lower recess. The pins are in electrical contact 
with the metal rings. A glass pre-form is seated within the upper 
recess. The assembled structure is heated to a temperature sufficient 
to melt the glass pre-form which flows under gravity through the 
passages into the lower recess to provide an insulative seal between 
the metal parts. The gravity flow of glass is assisted by applying 
vacuum to the lower recess, ensuring that all spaces between the 
metal parts are filled with sealing glass without formation of bub- ~ 
bles. 
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REFER ALSO TO CITATION(S) 4971, 5021, 5428, 5429, 5460, 6727 


44056 (CONF-860880—13) Curved silicon substrates for 
structures. Woodbury, R.C.; Fan, H.; ae 
L.V.; Thorne, J.M. (Brigham Young oa Provo, 
(USA)). 1986. Contract AS08-84DP40199. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE 6013305. 
From 30. SPIE technical symposium on and optoelec- 
tronic San CA, USA (17 Aug 19 
Toncmaetiaed enteas ed surfaces, wee suitable for 
x-ray reflective lenses of the multilayer type, have been produced 
using polished single crystal (110) silicon wafers. The curvature 
was achieved using stressed thin films of grown silicon dioxide and 
deposited silicon nitride. In addition to basic experimental studies 


preferentially etched deep groove silicon structure. The latter struc- 
ture is needed for noncylindrical surfaces. Effects which limited the 
predictability and surface quality of the curved surfaces were the 
thickness variation of the silicon wafers and the occurrence of dis- 
location slip lines on the polished surface. The latter was primarily 
due to stress on (111) planes at high temperature. 


44057 (EGG—10282-1109) Unique coupler evaluation 
techniques and results. Whitcomb, B.M.; Flurer, R.L.; Col- 
burn, C.W.; Elliott, D.L. (2G and G Energy Measure- 
ments, Inc., Las Vegas, NV (USA)). 1986. Contract AC08- 
83NV 10282. Sp. (CONF-860982—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012101. 

From Symposium on optical fiber measurements; Boulder, 
CO, USA (9 Sep 1986). 

Fiber optic couplers have been used for a variety of pur- 
poses in diagnostic experiments at the Nevada Test Site (NTS). Be- 
cause they are not always used in the precise manner for which 
they were originally built and characterized, they must be charac- 
terized more fully than a similar component used in typical 
telecommunication’s application. The results presented in this paper 
illustrate the need for complete characterization. Methods are de- 
scribed which provide adequate characterization to allow for the 
unique application of these components. 


44058 (ORNL—6128, pp 116) Degradation of commer- 
cial varistors by reducing ambients. Sonder, E. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AOl1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Previous work has shown that the electrical performance of 
ZnO varistors degrades rapidly when the varistors are exposed to 
reducing atmospheres at elevated temperatures (250-300°C). This 
degradation is in part a surface effect but also involves short-cir- 
cuiting current pathways through the bulk. The high rate and/or 
low temperature of occurrence of this phenomenon rules out 
normal bulk or grain boundary diffusion of ions; the variability of 
the degradation rate in different samples suggests the presence of 
flaws (such as interconnected pores or cracks). It has not been pos- 
sible to identify these flaws, but the authors report here two experi- 
ments that yield additional information on these flaws in commer- 
cial varistors. 


44059 (ORNL—6128, pp 160-161) ee 0 var- 
istors produced by the urea process. Sonder, iat ae 
T.C.; Kinser, D.L. (Oak Ridge National Lab., Ei Me 
1985. NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
—— 30, 1984. 

A varistor is a nonlinear resistor that becomes highly con- 
ducting for voltages greater than a given breakover voltage. Com- 
mercially available varistors are produced by ball milling mixtures 
of oxide powders, followed by sintering. These techniques make it 
difficult to produce (1) very fine grained varistor ceramics, desira- 
ble for high voltage use, and (2) varistors with uniform composition 
and grain size, desirable for sharp breakover characteristics. More- 
over, the ball milling may introduce inadvertent impurities. The au- 
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thors have developed a procedure that does not rely on physical 
milling to mix and grind the component powders; homogeneity is 
ensured since all chemical components are dissolved in nitric acid. 
Oxide powder then is produced by diluting the nitric acid solution 
in molten urea and by a series of thermal treatments, removing the 
contained water and nitrates, solidifying the mixture as melamine, 
and burning off the organics to leave uniformly mixed, small-grain- 
sized oxide powders. The resulting oxides are then densified by hot 
pressing or sintering to produce the desired shape and electrical 
properties. 


44060 (ORNL—6128, pp 161-162) ame fabrication of 
electrodes on zinc oxide varistors. Modine, F.A.; Martinelli, 
J.R.; Lowndes, D.H.; Sonder, E. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC A13/MF AOl1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A novel method of fabricating electrodes on ZnO varistors 
by the use of lasers has been developed. A submicrosecond, high- 
energy laser pulse is used to heat the surface of a varistor to above 
the ZnO sublimation temperature of 1700°C. Because oxygen is lost 
more readily from the heated surface than is zinc or the dopant 
metals, a highly conducting electrode forms on the varistor surface. 
Both a KrF excimer laser and a COs: laser have been used. 


44061 (SAND—86-0559) Expert system to design com- 
munications circuits. Tolendino, L.F.; Vahle, M.O. (Sandia 
National Labs., Albuquerque, NM (USA)). Jul 1986. Con- 
tract AC04-76DP00789. 24p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86014078. 

An expert system has been created to aid the design of fiber 
optic based communications circuits. The design system is based on 
an Apollo workstation, LISP and CPSL, an in-house developed 
expert system language. The optical circuit is taken from design 
specification through hardware selection and circuit routing to the 
production of detailed schematics and routing guides. A database 
containing the entire fiber optic trunk system is also maintained. 


44062 eee Very low bandwidth, unattend- 
applications. 


ed imager for surveillance Eichel, P.H.; 
Jakowatz, C.V. Jr. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. Tp. (CONF- 
860880—14). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013570. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

The need arises in certain vehicular surveillance applications 
for an electronic imager that can perform without human interac- 
tion and can transmit definitive images over very low bandwidth 
channels. The investigators have found that line scan imagers offer 
particular advantages toward these ends. Specifically, the use of a 
line scan imager facilitates the following processing steps: (1) seg- 
mentation of the vehicle from the background, (2) automatic expo- 
sure control, (3) light level equalization prior to quantization, and 
(4) implementation of an adaptive sampling scheme. These process- 
ing steps together with the source encoder may be implemented on 
a relatively low throughput processor and achieve near real time 
operation. The specific encoding method used here is an extended 
differential pulse code modulation (DPCM). A prototype system 
has been developed, producing medium resolution images at less 
than 10K bits per frame. 


44063 eee 1-2) T ear retrospec- 
tive. Lafranchi, E. Dec 1985 S, PC A05/MF A0Ol. File 
Number DE86005304. 

In EE Technical Review. 

A ten-year review of the work of the Electronics Engineer- 
ing Department is presented. The department's foundation and prin- 
cipal asset is its people. The past, present, and future success of the 
department depends upon quality people. This overview looks at 
the department's past 10-year’s achievements, present projects, and 
future challenge. 
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44064 (UCRL—50025-85-3, pp 5-14) Streak camera 
readout a CCD camera. Jones, B.A.; Wiedwald, 
J.D. Dec 1985. NTIS, PC AO5/MF A0Ol1. File Number 
DE86005304. 

In EE Technical Review. 

From the beginning of the Laser Fusion Program at Law- 
rence Livermore National Laboratory, instrumentation to monitor 
the performance of lasers and their interaction with targets has 
been developed. The streak camera has become the basic diagnostic 
tool in this effort. The technology for the recording of streak 
camera images in a wide variety of diagnostic applications has been 
continually improved. A new electronic readout system has been 
developed by the LLNL Laser Engineering Division to capture 
and record streak camera data. This new system, using a CCD 
(charge-coupled device) camera, provides a greater dynamic range, 
better spatial resolution, and lower noise than our previous elec- 
tronic readout system. It will replace photographic film in many 
critical applications, thereby saving time and money. 


44065 (UCRL—50025-85-3, pp 37-38) NESD supports 
three areas of the Defense Systems Program - nuclear design, 
military applications, and ees and provides elec- 
tronics support to substantial parts of Physics, Chemistry, 
and Mechanical Department. Twogood, R. Dec 
1985. NTIS, PC A05/MF AO0Ol1. File Number DE86005304. 

In EE Technical Review. 

The activities of the Nuclear Energy Systems Division are 
reviewed. The mission of the division is to provide expertise in the 
design and fabrication of pulsed-power systems, computer systems, 
high speed diagnostic and low-level instrumentation systems, elec- 
tro-optical systems, control systems, and high-current accelerator 
technology. 


44066 (UCRL—50025-85-3, pp 39-52) Experiments with 
a virtual cathode reflex oscillator. R.D.; Burkhart, 
S.C. Dec 1985. NTIS, PC A05 A0l. File Number 
DE86005304. 

In EE Technical Review. 

Experiments with a VIRCATOR (virtual cathode oscillator), 
a device for generating high-power microwaves are discussed. Po- 
tentially, a VIRCATOR can produce microwave output power in 
the multimegawatt range at frequencies of a few to tens of giga- 
hertz for short periods of time (typically ten to several hundred 
nanoseconds). Presently 200 to 300 MW are being produced at fre- 
quencies of 6 to 9 GHz for 40 to 60 ns. The performance of the 
VIRCATOR has been modeled with CONDOR, a particle-in-cell 
computer code and have found good agreement between model and 
experiment. 


44067 (UCRL—50025-85-3, pp 53-54) ESD is a diverse 
that electronics services and 


organization 

support to the entire EE and to Labwide institu- 
tional areas. Long, R. Dec 1985. NTIS, PC A05/MF AOI. 
File Number DE86005304. 

In EE Technical Review. 

The activities of the Engineering Services Division are dis- 
cussed. The division provides general electronic services and sup- 
port to the entire EE Department and to laboratory-wide institu- 
tional areas such as Security and Computation. 


Schottky and Ohmic Au contacts on GaAs: Micro- 
aie and electrical te = 
Gronsky, R.; Washburn, J.; Newman, N.; > 
Weber, E.R. ‘(Lawrence Berkeley Laboratory, niversi ity * 
California, Berkeley, California 94720). Journal of Peseggeane 
Science and Technology, B: Microelectronics Processing 
Phenomena; . 4, 912-918Jul 1986). Contract "ACO3- 


We report here a systematic study which uses electrical 
device measurements and transmission electron microscopy (TEM) 
methods to investigate the electrical, morphological, and structural 
properties of Au/GaAs Schottky diodes. The electrical characteris- 
tics of Au diodes formed on atomically clean and air-exposed 
GaAs(110) surfaces are found to change from rectifying to Ohmic 
behavior after annealing above the Au—Ga eutectic temperature 
(360 °C). This change is shown to be due to an Ohmic-like contact 


42 ENGINEERING 
4208 Electronic Circuits And Devices 


at the periphery of the device. TEM studies of these structures in- 
dicate that the Ohmic peripheral current pathway can be correlated 
with the formation of near surface Ga-rich Au crystallites at the 
diode circumference upon annealing. Further evidence of the corre- 
lation of the Ohmic electrical characteristics with the morphology 
of the periphery comes from data which indicate that the removal 
of these Au crystallites by mesa etching is also accompanied with 
the elimination of the Ohmic current. The morphology of the over- 
ee ee on annealing and surface treat- 
ment. TEM indicates that the interface is flat and abrupt for all un- 
annealed diodes, as well as for annealed diodes formed on atomical- 
ly clean surfaces. For annealed diodes formed on the air-exposed 
protrusions extending up to several hundred angstroms into the 
semiconductor. For comparison to practical structures, the mor- 
phology of annealed diodes formed using typical commercial proc- 
essing technology [i.e., formed on chemically prepared (100) sur- 
faces annealed in forming gas] was also investigated using TEM. 
The interface for these structures is more complex than interfaces 
formed on the atomically clean and air-exposed cleaved (110) sur- 
faces. 


> es . Ekdahl, C.A. 
Dept. of 


(to a . US Patent 
4,596,967. 24 Fun 1986 . Filed date 9 Dec 1983. vp 

A siemens eaten ab 
ativistic electron beam; cylindrical grating means axially centered 
on the relativistic electron beam and closely coupled thereto, the 
cylindrical grating means for converting by the Smith-Purcell effect 
energy from the relativistic electron beam into microwave energy; 
and quasi-optical toroidal resonator means having the cylindrical 
grating means positioned on the axis thereof; the quasi-optical 
means for inducing beam bunching in the relativistic electron beam 
and for increasing energy conversion gain. 


44070 ent a Wright, J.T. (to Dept. of 
Energy, W: DC). US Patent 4,595,803. 17 Jun 
1986. Filed date 2 Feb 1984. vp. 

A bidirectional amplifier is described for passing first signals 
from a first source circuit to a destination circuit and second signals 
from a second source circuit to the first source circuit. The amplifi- 
er consists of: first switchable signal path means, connected be- 
tween the first source circuit and the destination circuit, for passing 
either only the first signals which closed or no signal while open; 
second switchable signal path means, connected between the 
second source circuit and the first source circuit, for passing either 
only the second signals while closed or no signal while open; and 
switching signal generating means, connected to the first and 
second switchable signal path means, for causing alternately, at a 
frequency at least twice the highest frequency of the first and 
second signals, only either one of the switchable signal path means 
to be open and the other of the switchable signal path means to be 
closed, or the other of the switchable signal path means to be open 
and the one of the switchable signal path means to be closed. 


44071 


i ug) 
que, NM 87185). Proceedings of the IEEE (Institute of Elec- 


1986). and Electronics Engineers); 74: No. 6, 773-822(Jun 
Recently developed modulation-doped field-effect transistors 
(MODFETs) now hold the record for high speed logic. In this 
device structure only the larger bandgap (Al, Ga)As layer is doped 
with donors and the GaAs layer is left undoped. Electrons mini- 
mize the their energy by diffusing out of the (Al, Ga)As into the 
lower potential GaAs where they form a two-dimensional electron 
gas near the heterointerface. Since the electrons and donors are 
spatially separated, ionized impurity scattering is avoided making it 
possible to obtain extremely high electron mobilities. Even at elec- 
tron densities of 107® cm™* or = 1 . 10’? cm™? per interface, trans- 
port properties of these heterostructures are comparable to pure 
bulk GaAs. Modulation-doped FETs using this heterojunction 
system offer many advantages among which are a small gate to 
conducting channel separation (~ 300 A) leading to extremely high 
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transconductances, a large current-carrying capability (~ 500 mA/ 
mm per interface), a small source resistance, and a small saturation 
voltage. The benefits improve quite substantially at 77K where the 
transconductance increases to = 500 mS/mm. Improved device 
performance has been obtained in both high-speed and digital appli- 
cations. Modulation-doped FETs used as a low-noise amplifiers ex- 
hibit noise figures as low as 0.4 dB with a 14-dB gain at 10 GHz at 
77K and a noise temperature of 3.5 K at 3.3 GHz with the 
MODFET cooled to 15 K. The rate of increase of noise tempera- 
ture is about 1 K/GHz. Quarter micrometer devices have exhibited 
a current-gain cutoff frequency of 70 GHz. When used as inverters 
in logic circuits, propagation delays of 12 ps and under 10 ps have 
been obtained at 300 and 77 K, respectively. Delay times as low as 
5 ps are quite possible at 77K. Static RAMs with 4-kbit complexity 
exhibited access times of about 2ns. 


44072 Monitoring transients in low inductance circuits. 
Guilford, R.P.; Rosborough, J.R. (to t. of Energy). US 
Patent Application C7898 892. 21 ae 85. 1 mtract 
AC04-76 89. DE86013756 NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE86013756. 

The instant invention relates to methods of and apparatus for 
monitoring transieats in low inductance circuits and to a probe uti- 
lized to practice said method and apparatus. More particularly, the 
instant invention relates to methods of and apparatus for monitoring 
low inductance circuits, wherein the low inductance circuits in- 
clude a pair of flat cable transmission lines. The instant invention is 
further directed to a probe for use in monitoring pairs of flat cable 
transmission lines. 


44073 Remote reset circuit. Gritzo, R.E. (to Dept. of 
Energy). US Patent Application 6-775,547. 12 Sep 1985. 
15p. Contract W-7405-ENG-36. DE86013763 NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013763. 

A remote reset circuit acts as a stand-along monitor and con- 
troller by clocking in each character sent by a terminal to a com- 
puter and comparing it to a given reference character. When a 
match occurs, the remote reset circuit activates the system's hard- 
ware reset line. The remote reset circuit is hardware based centered 
around monostable multivibrators and is unaffected by system 
crashes, partial serial transmissions, or power supply transients. 4 


44074 Pulse shaping with transmission lines. Wilcox, 
R.B. (to Dept. of Energy). US Patent Application 6-765,780. 
15 Aug 1985. 15p. Contract W-7405-ENG-48. DE86013674 
PC A02/MF A01; GPO Dep. File Number 
DE86013674. 
A method and apparatus for forming shaped voltage pulses 
uses passive reflection from a transmission line with nonuniform im- 
pedance. The impedance of the reflecting line varies with length in 
accordance with the desired pulse shape. A high voltage input 
pulse is transmitted to the reflecting line. A reflected pulse is pro- 
duced having the desired shape and is transmitted by pulse removal 
means to a load. Light activated photoconductive switches made of 
silicon can be utilized. The pulse shaper can be used to drive a 
Pockels cell to produce shaped optical pulses. 


et Planarization . metal films for multilevel inter- 
B. (to Dept. of Energy). US Patent 


Tuckerman, D. 

Sienien 6-748,375. 24 Jun 1985. 26p. Contract W-7405- 
E G-48. DE86013743 NTIS, PC AO /MF AOl; 1; GPO 
Dep. File Number DE86013743. 

In the fabrication of multilevel integrated circuits, each 
metal layer is planarized by heating to momentarily melt the layer. 
The layer is melted by sweeping lase pulses of suitable width, typi- 
cally about 1 microsecond duration, over the layer in small incre- 
ments. The planarization of each metal layer eliminates irregular 
and discontinuous conditions between successive layers. The plan- 
arization method is particularly applicable to circuits having ground 
or power planes and allows for multilevel interconnects. Dielectric 
layers can also be planarized to produce a fully planar multilevel 
interconnect structure. The method is useful for the fabrication of 
VLSI circuits, particularly for wafer-scale integration. 
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44076 Method of making radio frequency ion source an- 
tenna and such antenna. Ehlers, K.W.; Leung, K.N. (to 
Dept. of Energy). US Patent A: Acallention 6-736,992. 22 May 
1985. 25p. Contract AC03-76S: 8. DE86013727 NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86013727. 

In the method, the radio frequency (rf) antenna is made by 
providing a clean coil made of copper tubing or other metal con- 
ductor, which is coated with a tacky organic binder, and then with 
a powdered glass frit, as by sprinkling the frit uniformly over the 
binder. The coil is then heated internally in an inert gas atmos- 
phere, preferably by passing an electrical heating current along the 
coil. Initially, the coil is internally heated to about 200°C to boil off 
the water from the binder, and then to about 750 to 850°C to melt 
the glass frit, while also burning off the organic binder. The melted 
frit forms a molten glass coating on the metal coil, which is then 
cooled to solidify the glass, so that the metal coil is covered with a 
thin continuous homogeneous impervious glass coating of substan- 
tially uniform thickness. The glass coating affords complete electri- 
cal insulation and complete dielectric protection for the metal coil 
of the rf antenna, to withstand voltage breakdown and to prevent 
sputtering, while also doubling the plasma generating efficiency of 
the rf antenna, when energized with RF power in the vacuum 
chamber of an ion source for a particle accelerator or the like. The 
glass frit preferably contains approximately 45% lead oxide. 


44077 Electron-beam-induced information storage in hy- 
drogenated amorphous silicon devices. Yacobi, B.G. (to t. 
of Energy). US Patent Application 6-713,352. 18 Mar 1985. 
17p. Contract AC02-83CH10093. DE86013791 NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013791. 

A method for recording and storing information in a hydro- 
genated amorphous silicon device, comprising: depositing hydroge- 
nated amorphous silicon on a substrate to form a charge collection 
device; and generating defects in the hydrogenated amorphous sili- 
con device, wherein the defects act as recombination centers that 
reduce the lifetime of carriers, thereby reducing charge collection 
efficiency and thus in the charge collection mode of scanning probe 
instruments, regions of the hydrogenated amorphous silicon device 
that contain the defects appear darker in comparison to regions of 
the device that do not contain the defects, leading to a contrast for- 
mation for pattern recognition and information storage. 


44078 Electrically conductive resinous bond and method 
of manufacture. Snowden, T.M. Jr.; Wells, B.J. (to Dept. of 
Energy). US Patent ee 6-718,060. 1985. 20p. Con- 
tract AC04-76DP00656. DE86013793 NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013793. 

A method of bonding elements together with a bond of high 
strength and good electrical conductivity which comprises: apply- 
ing an unfilled polyimide resin between surfaces of the elements to 
be bonded, heat treating said unfilled polyimide resin in stages be- 
tween a temperature range of about 40 to 365°C to form a strong 
adhesive bond between said elements, applying a metal-filled polyi- 
mide resin overcoat between said elements so as to provide electri- 
cal connection therebetween, and heat treating said metal-filled po- 
lyimide resin with substantially the same temperature profile as the 
unfilled polyimide resin. The present invention is also concerned 
with an adhesive, resilient, substantially void free bonding combina- 
tion for providing a high strength, electrically conductive adhesive 
attachment between electrically conductive elements which com- 
prises a major amount of an unfilled polyimide resin and a minor 
amount of a metal-filled polyimide resin. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 3733, 3802, 4848 


44079 Status of corrosion research for condensing 
exchangers. Cudnik, R.A.; Talbert, S.G.; “Rarpats Ky 
Payer, J.H.; Locklin, D.W. (Battelle-Columbus 
‘Avenue, Columbus, OH). ASHRAE (American Soda 
of Heating, Refrigerating and Air-Conditioning Engineers) 
Transactions; 91: No. 2B, 737-759(1985). (CONF-850606—).’ 
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From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

To achieve the highest efficiency, residential furnaces and 
boilers must operate in the mode. Corrosion-resistant 
materials must be chosen for the secondary heat exchanger due to 
the corrosivity of the flue-gas condensate. This paper describes the 
status of research on corrosion resistant materials being conducted 
under the sponsorship of the gas industry and the federal govern- 
ment. Three different laboratory studies are discussed. In these 
studies, various metal alloys were evaluated for resistance to sever- 
al modes of corrosive attack while cyclically exposed to flue-gas 
condensate that was spiked to increase its chloride level. These 
studies evaluated the corrosion resistance of various fabrication 
methods and, in addition, evaluated the role of condensate corrosi- 
vity gradients on the corrosion resistance of selected metallic mate- 
rials and various fabrication methods under realistic and locally 
varying condensing conditions. The results and implications of 
these tests are presented. 


44080 Experimental results of confinement characteristics 
in vortex flows. Mensing, A.E. (United Technologies Re- 
search Center, E. Hartford, CT). pp 109-114 of Industrial 
heat exchangers. Hayes, A.J.; Liang, W.W.; Richlen, S.L.; 
Tabb, E.S. Metals Park, OH: American Society of Metals 
(1985). (CONF-851106—). 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

Vortex Flow Direct Contact Heat Exchanger concept 
utilizes the fluid dynamic characteristics of a confined vortex flow 
to maintain the separation of hot (flue gas) and cold (air to be pre- 
heated) gas flows. A series of cold flow, sub-scale experiments were 
conducted to quantify the amount of mixing between the flue gas 
and air streams and to determine the geometric and flow conditions 
that result in minimum mixing. The simulated flue gas was injected 
along the centerline and the simulated preheated air was injected 
tangentially into the vortex at the chamber circumferential wall. 
Data are presented showing the degree of mixing for various flow 
conditions and Experiments were conducted in which 
particles (50 to 100 micron) were injected into the simulated flue 
gas, separated in the vortex chamber, and exited with the simulated 
preheat air. 


4240 Pollution Control Equipment 

REFER ALSO TO CITATION(S) 3737, 3738, 3739, 3742 
4250 Power Cycles 

REFER ALSO TO CITATION(S) 4575 

43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 5947, 5948, 6102, 6705 


(DOE/ER/60439—1) ae Research Ac- 
celerator Facility. Progress report, April 1-November 30, 
1986. (Columbia Univ., New York (USA). Radiological Re- 
search Lab.). Jul 1986. Contract FG02-86ER60439. 14p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 


The Radiological Research Accelerator Facility (RARAF) 
is based on a 4-MV Van de Graaff accelerator, which is used to 


B.R. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 
eel ). NTIS Sales Only), PC A02/MF Aol. 
ile Number DE8670302 
TeMieniasa nianceiaaden stiietiibdiatmanleanet 
Cherenkov radiation (CR) near the K- edge of carbon absorption is 
suggested on the basis of data confirming existence of CR with 44.4 
A wave length at electron passing through a carbon target. The 
technique is based on utilization of a monochromator of sliding in- 
cidence with a concave diffractionary lattice. Prospects of practical 
application of CR sources are shown. 6 refs.; 4 figs. 


44083 (JAERI-M—85-110) 100 kV-ion accelerator for 
study of chemical reactions. Furukawa, Katsutoshi; Ohno, 
Shin-ichi. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Aug 1985. 48p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86702791. 

To study chemical effects in radiation damage, a low-energy 
ion accelerator which produces a beam of various ions of the 
energy up to 100 kV has been constructed in Solid State Chemistry 
Laboratory, Department of Chemistry, Tokai Research Establish- 
ment. In this report are described objectives of the research, needs 
for an ion accelerator, system design considerations, accelerator 
components, results of the performance test, and apparatus enabling 
some ion-beam experiments. 


44084 (KEK—84-16, pp 50-58) Accelerator design. Yo- 
shioka, Masakazu. (Tokyo Univ., Tanashi, Japan. Inst. for 
Nuclear Study). Nov 1984. (In J; ). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE86780470. 
(CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ree Se ee 

The feasibility of constructing a TeV region electron-posi- 
tron linear collider in Japan is discussed. The design target of the 
collider is given as follows: Energy, 1 TeV + 1 TeV; luminosity, 
10**-105*/cm?/s; total length, 25km; electric power, 250MW; 
energy dispersion, 1%-10%; the start of the first experiment, early 
1990s. For realizing the above target, the following research and 
developmental works are necessary. (a) Development of an accel- 
eration tube with short filling time and high shunt resistance. (b) 
Short pulse microwave source with high peak power. (c) High cur- 
rent, single bunch linac. (d) Beam dynamics. As for the acceleration 
tube, some is considered: For example, the use of DAW 
(Disk and Washer) which is being developed for TRISTAN as a 
traveling-wave tube; and the Jungle Gym-type acceleration tube. 
As a promising candidate for the microwave source, the Lasertron 
has been studied. The total cost of the collider construction is esti- 
mated to be about 310 billion yen, of which 120 billion yen is for 
the tunnel and buildings, and 190 billion yen for the accelerator fa- 
cilities. The operation cost is estimated to be about 3 billion yen per 
month. 


41008 ERK M16, pp 104-173) 


Experimental pros- 
eet digh Eneegy Phocics, Oho, f Hiroyuki. (National Lab. 
eee ysics, Oho, Ibaraki, Japan). Nov 1984. 
(US Only), ” PC All/MF AOl1. File Number 
DESSTIO#70. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

The main subject of this report is to take a general view on 
the éxperiment with several tens of TeV hadron colliders. Intensive 
studies have been carried out about the physics and the detectors 
for such hadron machines. The experimental prospect of hadron 
colliders based on the studies and the view of the author are pre- 
sented. To obtain a fundamental knowledge on the experiment with 
hadron colliders, the general properties of hadron scattering should 
be investigated. First, the total cross sections and charged particle 
multiplicity are estimated, and hard scattering process is reviewed. 
The cross sections for some interesting hard scattering processes 
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are summarized. The most serious problem for the experiment with 
hadron colliders is to pick out useful signals from enormous QCD 
back-ground processes, and a possibility of finding heavy Higgs 
bosons is discussed in detail as an example. On the basis of these 
studies, the requirement which general purpose detectors should 
satisfy is considered. Also the important machine parameters from 
experimental viewpoint are discussed. High energy hadron colliders 
have a potentiality to reveal new physics in TeV region, but the 
preparation for unexpected physics is necessary. 


44086 (KEK—84-16, pp 174-185) en design of a 
30 TeV on 30 TeV proton a - Kondo, Taka- 
pao (National Lab. for High En ae Physics, Oho, Ibaraki, 

). Nov 1984. NTIS (US Only), PC All/MF 
ADI . File Number DE86780470. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, J 28 Mar 1984 

i ieks anion tieb was made for a 30 TeV on 30 

TeV antiproton-proton collider. The choice of energy and antipro- 
ton-proton (instead of PP) are somewhat arbitrary. The basic pa- 
rameters of the main ring are listed in a table; the bending radius, 
ring radius and circumference are 11.1 km, 14.4 km, and 90.6 km, 
respectively; 7680 dipole magnets with maximum field of 9 Tesla; 
1280 quadrupole magnets with maximum gradient of 200 Tesla/m. 
The development of high-field, low-heat loss dipoles and quadru- 
poles are essential, together with the consideration for their mass 
production method. On the other hand, the possibility of obtaining 
antiproton-proton luminosity exceeding 10*%/cm? sec is suggested 
without any fundamental limitation. With such high luminosity, 
however, it should be pointed out that particle detectors must face 
their limitation due to extremely high rate, high multiplicity inter- 
action, requiring large steps of detector research and development 
efforts. 


san, Shee pp 205-214) On wake field acceler- 


pea Kumada, Masa (National Lab. for High Energy 
Physics, Oho, Ibaraki, Japan). Nov 1984. (In meres) 
NTIS (US Sales Only), La All1/MF AOl1. File 
DE86780470. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 


Tbaraki, scapen ( (28 Mar eee). 
first half of this report is devoted to the description of 
the Vous Welaad’s "hollow bunch wake field accelerator”, the 
main features of which are (1) stronger acceleration field than con- 
ventional linacs, (2) large transformation ratio, and (3) the simplici- 
ty of structure. The author has calculated the intensity of an accel- 
eration field and transformation ratio as the functions of the radius 
of a waveguide, the standard deviation of bunch length, and the 
beam hole radius. The merits and demerits of the "hollow bunch 
wake field accelerator” are discussed based on this analysis. In the 
second half of this report, a new type of the wake field accelerator, 
WHALE (Wake field HAdron LEpton accelerator complex), is 
Through the numerical analysis by TBCI code, the 
author has found that a single bunch, which is not a hollow bunch, 
after passing through a small bore pill box, generates higher electric 
field than do the accelerators of Voss-Weiland and Balakin. The 
- rest of this report deals with the structure of the WHALE and the 
method of generating very intense ultrashort bunch of protons. 


44088 (KEK—84-16, pp nF Civil engineering for a 
Japanese supercollider, Takasaki, F.; Watanabe, Y.; Watase, 
- es Lab. for High Ener y Physics, Oho, Ibaraki, 

iopen. Nov 1984. NTIS (US Sales Only), PC All/MF 
A01. File Number DE86780470. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, zapen G8 Mar 1984). 

The civil engineering aspect of the construction of an accel- 
erator complex of a hadron collider with the beam energy larger 
than 30 TeV was studied. The collider will consist of about 10,000 
superconducting magnets accommodated in an underground tunnel 
of diameter as large as 30 km. The complex has a booster with a 
beam energy of one TeV. One of the possible places for the con- 
struction of the accelerator complex will be the area of Abukuma 
district in Fukushima Prefecture. The construction cost of the 
tunnel was estimated by experts to be about 90 billion yen including 
the approach roads. This is only three times as much as the cost of 
the TRISTAN tunnel whose length is about 3 km. This cost is con- 
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sistent with the estimated cost of the LEP tunnel. It was also esti- 
mated that the construction can be finished in four years. 


44089 (LBL—20911) RFQ’S in research and industry. 
Staples, J. (Lawrence Berkeley Lab., CA (USA)). Jun 1986. 
Contract AC03-76SF00098. 9p. (CONF-860629—24). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86013185. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 

Ts ‘thal ‘enninen: Coane dnaateedinn (APC) tes 
now matured to the point where it has found wide application. 
Many machines are in use as part of a synchrotron injector chain 
with others in unique and unusual applications. Several new RFQ's 
are now under construction or operating since the last survey. 
They are of various configurations, use of various tech- 
niques of fabrication and field stabilization. Duty factors are being 
pushed up, new beam dynamics design techniques are to be used 
and emittance blow up mechanisms are better understood. Finally, 
RFQ's are moving from the laboratory to the commercial market- 
place. 


44090 (LBL—21518) Physics overview of the Fermilab 
Low Energy Antiproton Facility Workshop. Chanowitz, M.S. 
(Lawrence Berkeley Lab., CA (USA)). May 1986. Contract 
AC03-76SF00098. 13p. (CONF-8604201—3). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86013196. 

From Antimatter physics at low energies; Batavia, IL, USA 
(10 Apr 1986). 

A physics overview is presented of the Fermilab workshop 
to consider a possible high flux, low energy antiproton facility that 
would use cooled antiprotons from the accumulator ring of the Te- 
vatron collider. Two examples illustrate the power of each a facili- 
ty to produce narrow states at high rates. Physics topics to which 
such a facility may be applied are reviewed. 


44091 ey pp 176) 6 MV Van De Graaff 
accelerator. 1985. NTIS (U' es Only), PC A13/MF AO1. 
File Number DESO702790. 

In Annual report June 1985. 


44092 Short review of Monte Carlo hadronic cascade cal- 
culations in the multi-TeV energy region. Mokhov, N.V.; 
Cossairt, J.D. (Fermi National Accelerator Lab., Batavia, 
IL, USA). Nuclear Instruments and Methods in Physics Re- 
search; 244: No. 3, 349-355(1 Apr 1986). 

Studies of a number of design problems of high energy 
proton accelerators are often carried out using Monte Carlo simula- 
tions of hadronic and electromagnetic cascades. This paper reviews 
results obtained using three computer programs which are compati- 
ble with the design problems of multi-TeV accelerators. Compari- 
sons of the results obtained using these codes are made with each 
other and, where possible, with existing experimental data. Rather 
good agreement is typically found. (orig.). 


Ont Beam Dynamics, Field Calculations, And Ion 
ics 


REFER ALSO TO CITATION(S) 5329 


(IFVE-OUNK—84-134) Effect of wave 


sations. Kaz'min, B.V.; Cherepakhin, A.A. cori SSSR, 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
Serpukhov. Inst. Fiziki Vysokikh Ehnergii). 1984 | tap { Gs 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86703022. 

The analytical dependences describing the non-uniformity of 
azimuthal distributions of a magnetic field caused by the pulsations 
of the output voltage of power supply are obtained taking into ac- 
count wave properties of the first stage ring electro-magnet of the 
accelerating - storage complex. The greatest non-uniformity of a 
magnetic field is observed at pulsation frequencies 50 and 100 Hz. 
The calculation of mean square value for distortions of the equilib- 
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rium beam orbit caused by the non-uniformity of the azimuthal dis- 
tribution of the magnetic field with the frequency 50 Hz gives the 
value 16 mm. Shunting of dipole coils by the resistors with 10 Ohm 
resitance reduces non-uniformity of the azimuthal distribution of 
field pulsations and, thus, orbital distortions more than 10 times. 
The azimuthal non-uniformity of a magnetic field gradient of qua- 
drupole lenses caused by pulsations of power supply doesn’t lead to 
ato cat mat beam dimensions. 6 refs.; 6 figs.; 2 


44094 (JINR—R-9-85-290) Investigation of electron 
beam behaviour in a linear induction accelerator. Merkulov, 
L.A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1985. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86703023. 

A method for more accurate consideration of characteristics 
of electron beam with finite emittance for calculating the accelera- 
tion process in a linear induction accelerator is proposed. It in- 
cludes the division of the whole phase space when the surface of 
ellipse is replaced by a set of separate areas with their initial condi- 
tions. It is shown that practically in all cases the charge density dis- 
tribution is quite near to the Gaussian distribution. The beam be- 
haviour when initial distribution charge density along cross section 
is not uniform is estimated. Comparison of degrees of effect of a 
number of factors (the existence of magnetic field on the cathode, 
the presence of ferromagnetic material) on transport both laminar 
and nonlaminar electron beams is made. The problem of injection 
in the linear induction accelerator is considered. 4 refs.; 10 figs. 


44095 (KEK—84-16, pp 97-103) Beam dynamics in a 
TeV linear collider. Yokoya, Kaoru. (National Lab. for High 
Energy Physics, Oho, Ibaraki, Japan). Nov 1984. (In Ja 
nese). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE86780470. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

The a ’s group at KEK has investigated the feasibility 

of an electron-positron linear collider of 1x1 TeV region using the 
Lasertron. In this report, three major problems are discussed. That 
is, beam-beam interaction; beam instability in the linac; and the 
damping ring. As the most important parameter, the luminosity of 
the linear collider is analyzed, taking into account the pinch effect 
and the bremsstrahlung. The problems in the development of final 
focusing system are also considered. As for the wake field in the 
linac, the transverse wake field is more important than the longitu- 
dinal one. The misalignment of cavity is discussed as a cause of in- 
ducing the transverse wake field. Finally, the design requirement 
for the damping ring is considered, and the values of some impor- 
tant design parameters are given: These include energy, radius, 
bending radius, number of bunch, transverse damping time, natural 
emittance, vertical-horizontal coupling, the time constant of extrac- 
tion kicker, and the structure of the FODO cell. 
44096 (KEK—84-16, 77-96) Acceleration of a high- 
current bunch in a accelerator. Takeda, Seishi. 
(Osaka Univ., Suita, Japan. Inst. of Scientific and Industrial 
Research). Nov 1984. NTIS (US Sales Only), PC All/MF 
A01. File Number DE86780470. (CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

Some problems associated with the feasibility of an electron- 
positron linear collider with colliding energy of about 1x1 TeV are 
discussed. The first problem is related to the generation of high- 
current single bunch. A quasi-relativistic electron beam from an 
electron gun is injected into one bucket of the accelerating fields, in 
Opposition to the longitudinal defocusing due to the space-charge 
effect. For generating a high-current single bunch, the beam bunch- 
ing by means of thé velocity modulation with a subharmonic pre- 
ee ee ee ae 
single bunch electron linear accelerators (SLC, ANL and ISLR- 
ee eee ee ee ane 

is also reported. The second problem is asso- 
aaah Gi tee choles oF manic beams aan eee 
The longitudinal and transverse wake fields generated by a bunch- 
cavity interaction and the energy spread of the single bunch are 
analyzed and discussed. 
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44097 (KVI—1984, pp 102-103) Improvement of the time 
structure of the qn Sa ee 
—_ S. (Rijksuniversiteit Groningen, Netherlands. Kernfy- 
sisch Versneller Inst.). 1985. Library KNAW, Kloveniers- 
burgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

In recent experiments on the neutron decay of giant reson- 
ances, the neutron energy is determined from the time of flight 
measured with respect to the cyclotron RF. In order to obtain a 
satisfactory resolution, the beam burst should have a width smaller 
than the time resolution of the neutron detectors, which is about 1.5 
ns, and its time of arrival on target should be stable with respect to 
the cyclotron RF signal. The authors studied the possibilities to 
limit the beam width to less than 1 ns with two slits: a fixed one 
positioned at the radius of the first turn and a moveable one that 
can be positioned at the second to fourth turn. By varying the posi- 
tion and aperture of the moveable slit a FWHM for the beam burst 
of 1 ns or better could easily be obtained. 


44098 (NAC—83-06) Notes on NAC Report NAC 83-05 
entitled: beam pulse length determination by spectral analysis. 
Molteno, P.G. (Council for Scientific and Industrial Re- 
search, Faure (South Africa). National Accelerator Centre). 
Aug 1983. 5p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86702797. 

The NAC Report NAC/BD/83-05, Beam pulse length deter- 
mination by spectral analysis, was to be distributed to several com- 
mercial manufacturers of spectrum analyzers and was not written 
for perusal by people working outside the field of cyclotrons. For 
this reason this report contains notes on some background and clar- 
ification of terminology, and are to be read in conjuction with the 
previous report. Some background information on particle beams 
and their rf systems are given as well as on the finite risetime of the 
pulse and beam currents. The measurement of the beam pulse 
length is also dealt with, as well as the spectral analysis of the pulse 
length. 


44099 Ce pp 80-85) Separated-sector cy: 
clotron: orbit calculations. 1985. NTIS (US Sales Only), PC 
A13/MF A0O1. File Number DE86702790. 

In Annual report June 1985. 

New programs have been written to perform orbit calcula- 
tions and isochronization for the measured magnetic fields of the 
000s SN eee 
injection to extraction and calculations were made to study the sta- 
bility of beams in the measured fields. Current settings were calcu- 
lated for the main coils and trim-coils of the four magnets. 


(SLAC-CN—332) Background radiation in the 
SLC ir from collimators and tune-up dumps in the ARCS. 
Jenkins, T.M. (Stanford Linear Accelerator Center, Menlo 
Park, CA . 8 Jul 1986. Contract AC03-76SF00515. 

NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86013387. 

There are various beam intercepting devices between the 
interaction point and the beam dumps of the SLC. Of these, the ad- 
justable collimators, a fixed collimator, and the tune-up dumps are 
expected to intercept enough of the beam to warrant calculating 
the fluxes inside the interaction hall from them. The fluences of 
neutrons and photons in the interaction hall from these sources. 
Whether the beam has passed the interaction point or not is consid- 
ered important in choosing a source term, primarily for photons. 
Neutron calculations are done only for giant resonance neutrons. 
(LEW) 


44101 (SLAC-CN—338) Dispersive effects of transverse 

of SLC Arc magnets. Murray, J.J.; Fieguth, 
T.; Kheifets, S. (Stanford Linear Accelerator Center, Menlo 
Park, CA peer. 23 Jul 1986. Contract AC03-76SF00515. 
llp. NTIS, A02/MF A01; GPO Dep. File Number 
D 6013540. 

The SLC Arc magnets are subject to random displacements 
and field errors resulting in unpredictable transverse displacement 
of the central trajectory from that of the design. The chosen 
method of correcting this perturbed trajectory in the SLC Arcs uti- 
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lizes mechanical movement of the combined function magnets 
which compose the Arc transport lines. Here we present the results 
of a recent investigation substantiating the earlier results which led 
to the adoption of this method. 


44102 . (SLAC-PUB—3970) Progress on plasma accelera- 
tors. Chen, P. (Stanford Linear Accelerator Center, Menlo 
— CA (USA)). May 1986. Contract AC03-76SF00515. 
p. (CONF-860629—27). NTIS, PC A02/MF A01; 1; GPO 
Be File Number DE8601 3440. 
From Linear accelerator conference; Stanford, CA, USA (2 
Jun 198 
i iedclieetes nacsteeainesattiasaiiabiibienh: staan 
phasis on the Plasma Beat Wave Accelerator (PBWA) and the 
Plasma Wake Field Accelerator (PWFA). Various accelerator 
physics issues regarding these schemes are discussed, and numerical 
examples on laboratory scale experiments are given. The efficiency 
of plasma accelerators is then revealed with suggestions on im- 
provements. Sources that cause emittance growth are discussed 
briefly. 


44103 (SLAC-PUB—3983) Deflection by the image cur- 
rent and charges of a beam scraper. Bane, K.L.F.; am, 
P.L. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). May 1986. Contract ACO03-76SF00515. 3p. (CONF- 
860629—33). NTIS, PC A02/MF AO}; 1; GPO. Dep. File 
Number DE86013437. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 19 

Tess inespiihinabaiih ticclein sheeaitie sasitilienante 
clean the transverse profile of the beam. When the beam is not ex- 
actly midway between the jaws of the scraper the transverse elec- 
tric and magnetic fields produced by the image charges and cur- 
rents are asymmetric. For a relativistic beam traveling through a 
longitudinally uniform tube with infinitely conducting walls the 
transverse force from the electric field is canceled by the transverse 
force from the magnetic field. When an off-center particle bunch 
passes by a longitudinal discontinuity in the beam tube the trans- 
verse force from the electric field are no longer cancelled by the 
transverse force from the magnetic field and particles in the bunch 
experience a transverse momentum kick which is independent of 
energy. It is shown that scrapers that pass close by high peak cur- 
rent beams can significantly degrade the beam emittance. A circular 
scraper was chosen for computer simulation. (LEW) 


— (UCRL—93755) Measurement of laser-ion 
channel strength. Lauer, E.J.; Caporaso, G.J.; Chong, Y.P.; 

Prono, D.S.; Rainer, F.; Struve, K.W.; Weir, Ss. (Law- 
rence Livermore National Lab., CA (USA)). 1986. Contract 
W-7405-ENG-48. 4p. (CONF-860665—13). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86013220. 

From 6. international conference on high power particle 
beams; aos Japan (9 Jun 1986). 

Test Accelerator (ATA) beam is guided in a 
sowstny S00 Slannih peated Sathana pee oy 0 Ma wr 
The strength of the ion channel has been measured by 
the electron beam in a steady transverse magnetic field. After 
emerging from the magnetic field, the beam oscillates transversely 
inside the channel with a few mm amplitude. The transverse posi- 
tion of the beam is measured at many positions using the wall cur- 
rent monitors. The wavelength of the oscillation is measured from a 
plot of transverse position vs propagation distance. With a 0.5 J 
laser pulse and 4 x 10~* Torr benzene pressure the wavelength wes 
1 m corresponding to 90 esu/cm* with y = 84 


4303 Auxiliaries And Components 
REFER ALSO TO CITATION(S) 5336, 5341, 5418 


44105 (AECL—8638) Low power RF measurements on a 
model of 28lambda Alvarez tank. —_ J.; Vokes, R.A. 
(Atomic Energy of Canada Ltd., River, Ontario. 
Chalk River Nuclear Labs.). Dec 1984. 24p. NTIS (US 
Sales. Only), PC A02/MF AO1. File Number DE86703027. 

A 3.MeV Alvarez linear accelerator has been operated at 
the Chalk River Nuclear Laboratories to gain experience on accel- 
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erator operation at 100 percent duty factor. Based on this experi- 
ence a second low energy Alvarez tank has been designed. A 6-cell 
scale model of this new design has been used for measurements on 
frequency perturbations and drift-tube stem currents. 


44106 (BNL—38295) Survey of surface roughness proper- 

ties of synchrotron radiation optics. Takacs, P.Z.; Colbert. J. 

Church, E.L. (Brookhaven National Lab., Upton, NY 
SA)). Mar 1986. Contract AC04-76DP00789. 14p. 

CONF-860366—9). NTIS, PC A02/MF A01; 1; GPO Dep. 

File Number DE86013336. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Measurements of surface roughness were made on a large 
number of grazing incidence mirrors delivered for use at the Na- 
tional Synchrotron Light Source (NSLS) at Brookhaven National 
Laboratory. The measurements were made with a WYKO optical 
profiler using a 2.5X and a 10X objective and analyzed with our 
PROFILE code to generate an average periodogram representation 
for each surface. The data is presented in the form of representative 
profiles with all of the periodogram curves arranged according to 
figure type. Analysis of the periodograms allows one to compute 
bandwidth-limited values for RMS roughness and slope, to provide 
valuable feedback information to manufacturers regarding compli- 
ance with specifications, and to predict the performance of the 
optic at x-ray wavelengths. 


(INS-J—168) Acceleration of heavy-ion beams at 
the SF cyclotron. Sakurada, Yuzo; Yamazaki, Tsutomu. 
(Tokyo Univ., Tanashi ( oe. Inst. for Nuclear Study). 
Oct 1984. 42p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86702792. 

With the development of the new arc-heated cathode PIG 
type source, heavy-ion acceleration in the SF cyclotron has been 
drastically augmented, which means that a stable routine operation 
is being realized as well as the number of ion species being in- 
creased. Excellent performance is also being exhibited with the arc 
power supply and gas feeding system required for the operation of 
the heavy-ion source. At present, the gaseous ions which are being 
accelerated are as follows: He, B, C, N, O, F, Ne, S, Ar and Xe. In 
the meantime, the metallic ions which are being accelerated like- 
wise are Li, Be, Na, Mg, Al, Si, Cl, Ca, Ti, Fe and Cu. In this 
paper, results of mainly the research of heavy-ion acceleration con- 
ducted during the period from 1983 to July 1984 are described. 


44108 (INS-NUMA—56) Portable touch terminal for 
equipment control. Watanabe, Shin-ichi; Takano, Motonobu. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
1984. 17p. (In Japanese). NTIS (US Sales Only), PC 
/MF A01. File Number DE86702793. 

A versatile touch terminal as an input/output device of com- 
puter control system has been developed. This terminal consists of 
the following components: 1) Touch button panel with 4 x 4 matrix 
for switch operation, 2) 9” CRT for switch pattern display, 3) 
Rotary knob for parameter input analogous to potentiometer oper- 
ation, 4) ASCII code keyboard for character input, 5) Serial line 
interface for communication with computer. The terminal is utilized 


.. to remotely control part of a large scale accelerator complex or 
developed. 


equipment being 


44109 a Micro computer aided beam trans- 


port for the Honma, Toshihiro; Yamazaki, 
aa (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 

Study). 12 Jul 1984. 30p. Japanese). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86702795. 

An improvement of the beam transport system for the SF 
cyclotron is described. The system was designed to handle on-line 
alignment of the beam extracted from the SF cyclotron onto the 
optical axis of the transport line. It also enables to measure the 
beam emittance. The measurement of the emittance parameters is in 
particular necessary to calculate the beam optics. The calculation 
has been modified to become easy to handle. With the help of the 
computer-aided on-line beam profile measurement system, the oper- 
ation of the beam transport system is very subservient to shorten 
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the beam-tuning time and to improve the beam-transmission effi- 
ciency and the quality. 


44110 (JAERI-M—85-085) Current logarithmic amplifier 
for the JAERI tandem accelerator. Yoshida, Tadashi; Hana- 
shima, Susumu. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, seat 
aki. Tokai Research Establishenent), Jun 1985. ‘lp. (In Ja 
nese). NTIS (US Sales Only), PC A02/MF AOI. ile 
Number DE86702794. 

A high sensitivity current logarithmic amplifier was con- 
structed to monitor ion beam currents in JAERI tandem accelera- 
tor. The newly designed logarithmic amplifier enabled stable obser- 
vation of beam currents ranging from 10 pA to 100 pA with good 
longterm stability. Compared with the previously used model, sta- 
bility, range of measurement, maintainability and reliability were 
greatly improved. 


44111 (JAERI-M—85-104) JAERI tandem, linac and 
V.D.G. annual report 1984, April 1, 1984-March 31, 1985. 
Shikazono, Naomoto; Iizumi, Masashi; Ishii, Mitsuhiko; 
Kawarasaki, Yuuki; Murayama, Michio; Okashita, — 
Ozawa, Kunio; Suto, Yoichi (eds.). (Japan Atomic Ener; By 
Research Inst., Tokyo; Japan Atomic Energy Researc 

Inst., Tokai, Ibaraki. Tokai Research Establishment), Jul 
1985. 242p. NTIS (US Sales Only), PC All/MF AOI. File 
Number 86702851. 

This annual report describes research activities which have 
been performed with the JAERI tandem accelerator, the electron 
linear accelerator and the Van de Graaff accelerator from April 1, 
1984 to March 31, 1985. Summary reports of 53 papers, publica- 
tions, personnel and a list of cooperative researches with universi- 


44112 (JINR—R-9-85-283) About a possibility of relativ- 
istic nuclear f extraction out of the JINR 

tron. V: . ya, S.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1985. 
(in Russian). NTIS (US Sales Only), PC A AO1. File 
Number DE86703028. 

Modes of JINR synchrotron operation are calculated under 
which the extraction to physical installations of neutron enriched 
isotopes F’® nucleus fragments is possible. The efficiency of fluo- 
rine-19 extraction being the nearest fragment of O1s° oxygen is esti- 
mated to be 40%. It is possible to extract rare shortlived isotopes 
and to study interaction of these isotopes with internal targets. In 
this experiment extraction of nuclei with fractional charge is possi- 
ble. 5 refs.; 5 figs. 


(KEK—84-16, 186-204) Antiproton source. 
Ando, Ainosuke. (Nati for Energy Ph 
Oho, Ibaraki, J apan). Nov 1984. ‘NTIS (G3 Sales Oa PC 
an. rr ile Number DE86780470. ( 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

Various problems associated with antiproton sources are dis- 
cussed based on the design work of the Fermilab Tevatron 1 
project. These problems include antiproton production, precooling, 
accumulation of antiprotons, and acceleration. According to the 
proposed configuration of accelerators, the incident proton beam is 
extracted from a 3 km diameter ring with normal magnets. The 
energy of p-beam was chosen to be 120 GeV with the acceleration 
period of 2 sec, and the duration of 1.6 psec. The choice of a target 
material and target focusing are also discussed. As for the precool- 


feed back system. It should be noted that the stochastic cooling ex- 
periment has been successfully continued in Japan, and that it is one 
of the well-established techniques for accelerators. 


44114 (KEK—84-16, 
TRON: laser Penis, 
Shidara, T.; 


= Energy Physic “Tapa Nov 1984. 
S (US Sales Oni), oe AIUMP AO1. File Number 
DE86780470. (CONF-8403234—). 


From W. on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

R and D on a new RF-Source "LASERTRON” was started. 
This source is necessary for an electron-positron linear collider in 
the multi-TeV region. In the LASERTRON, pulsed electron beams 
are generated from its cathode by irradiating a photocathode with 
laser pulses modulated at the RF-frequency and are accelerated into 
an output cavity. A prototype LASERTRON, Mark-I, was fabri- 
cated and studied. RF-power of 1.6 kW was generated successfully 
at the RF-frequency of 2884 MHz by applying the accelerating 
voltage of 30 kV. 


44115 (KEK—84-17) Performance tests of a 2-meter 
monochromator at Photon Factory. Y: 

Mihiro; Maezawa, Hideki; Sasaki, Taizo; Suzuki, Yoshio; 

Iguchi, Yasu xak eal Lab. for High Energy Physics, 

Oho, Ibaraki Dec 1984. . NTIS (US Sales 

Only), PC A Ron. Mee Number DE86702796. 

A 2-meter grasshopper monochromator was installed and ad- 
justud at DdLAs bs Soe eee and performance tests were 
carried out. The usable photon energy range for the monochroma- 
tor is 90 to 1000 eV for a 2400 grooves/mm grating, and the flux is 
10° - 10° photons/sec for entrance and exit slit widths of 15 pm. A 
resolving power of about 2000 is realized at 250 eV for this slit 
width. 


ye (LBL—20907) Design of an RFQ-based, H™ injec- 
for the BNL/FNAL 200 MeV proton linacs. Gough, 
RA, Staples, J.; Tanabe, J.; Yee, D.; Howard, D.; 
Lab., CA (USA); Fermi 
via, IL (USA); Brookhaven 
NY (USA)). Jun 1986. Contract 
AC03-76SF00098. p. (CONF-860629—23). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86013184. 
From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 
An LBL/BNL/FNAL collaboration has been formed to 


design an RFQ-based Cockcroft-Walton replacement, suitable for 
use at the Brookhaven and Fermilab 200 MeV proton linacs. A 


accelerating 50 mA of H™ from 35 to 750 keV, at a nominal fre- 
quency of 200 MHz. 


44117 (NAC-AR—85-01) [National 
Research activities]. Annual 


ial Research, Faure 
National Accelerator Centre). 1985. 288p. 
Only), PC A13/MF A01. File Number DE86702 


NAC over the past year are contained in subsequent sections of this 
report. 


44118 5 (US Sale 02 86-93) Control system. 
1985. Only), PC Al13/MF AO. File 
Number DEBS 02790. 
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In Annual report June 1985. 
The control system of the } NAC cyclotrons utilizes a number 


consoles connected to the minicomputers by CAMAC par- 
During the past year our activities have been con- 
the interfacing of accelerator hardware to the con- 
the writing of ‘application’ software for its control. 
of the solid-pole cyclotron(SPC1) to the control 


of SPC1. Several control ‘runs’ of SPC1 took place, during which 
it was possible to determine and eliminate some of the weaknesses 
of the console and application software. After the SSC field meas- 
urements had been completed, the two control systems were united 
into a single system. At present the control system is being used 
routinely for control of SPC1. Interfacing of the transfer beamline 
and the remaining sub-systems of the SSC is continuing. 


(NAC-AR—85-01, pp 130-138) Electrical engi- 
neering. 1985. NTIS (US Sales Only), PC A13/MF AOl. 
File — DE86702790. 

In Annual report June 1985. 

The Electrical Engineering Division has completed the 
design and manufacture of a short-circuit plate driver and control 
system for the first solid-pole cyclotron (SPC1) as well as various 
stepping-motor drivers for SPC1, for the separated-sector cyclotron 
(SSC) and for the beamline. A multiplexer unit for driving a 
number of stepping motors from a single control unit was also de- 
signed and built, as were a number of 120 kV resistors and a 
dummy load for testing power supplies. 


44120 (NAC-AR—85-01, Saee Portis 3 Mechanical engi- 
neering. 1985. NTIS (US Sales Only), PC A13/MF AO1. 
File Number DE86702790. 

In Annual rt June 1985. 

The article gives a short summary of the work done by the 
mechanical engineering division. Items of special mechanical inter- 
est, such as work on the resonators and cooling systems are includ- 
ed. Work are undertaken for the separated-sector cyclotron, for the 
beamlines and for the manufacturing of major components. 


44121 (NAC-AR—85-01, pp 5-29) Injector cyclotrons. 
1985. NTIS (US Sales Only), PC Al3/MF AOl. File 
Number DE86702790. 

In Annual report June 1985. 

Installation of all the beam-defining and diagnostic equip- 
ment in SPC1 has been completed and the first particles were ex- 
tracted from SPC1. A 46 »A beam of 2,66 MeV protons was re- 
corded on a Faraday cup in the first diagnostic chamber of the 
transfer beamline. Electrolytic tank measurements and orbit calcula- 
tions were performed. The rf-system consists of two 90 degree dees 
each of which forms part of a resonator. Each resonator is powered 
by a 25 kW amplifier and the maximum operating peak voltage is 
60 kV. The system is now fully operational. Installation and testing 
of the extraction system have been completed. More thorough tests 
under realistic beam production conditions are required. Reliable 
service has been given by the vacuum system. The problem of ex- 
cessive vibrations caused by the two cryopumps on the rf-resona- 
tors was solved by mechanical decoupling of the cold head and the 
pump body. Design calculations for the k=11 MeV magnet of the 
second injector cyclotron (SPC2) have been completed. 


44122 SOG ee oe ae 51-55) 
clotron: 


Separated-sector cy: 

: Injection. 1985 (US Sales Only), PC A13/ 
MF AO1. File Number DE86702790. 

In Annual report June 1985. 

During the past year attention was centred on installation of 
all the services to the central region. The two bending magnets 
BM1 and BM2 were incorporated in the sector magnet field meas- 
urement program to establish their influence on the sector magnet 
field. Power supplies for BM1 and BM2 are now under computer 
control. Tenders have been requested for spare coils for BM1 and 
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BM2. The ic inflection channel (MIC) driving mechanism 
(with its hydraulic system) has been installed. The MIC design was 
improved and this channel is presently being assembled after some 
setbacks in the manufacture of components. 


44123 ee ne 
clotron: extraction. 1985 S (US Qi ony). Only), PC ALY 
MF A01. File Number DE86702790. 

In Annual report June 1985. 

During the past year the detail design of the extraction com- 
ponents has received high priority. The detail design of the electro- 
static extraction channel is completed, some critical components are 
on order and manufacturing will commence in due course. The first 
septum magnet has been designed in detail. The drive mechanism 
has been manufactured, tested under vacuum conditions and modi- 
fied. The base-plate with drive mechanism has been installed in the 
resonator and installation of all services is under way. The magnet 
and coil have been assembled and field measurements are in 
progress. The detail design of the magnet, coil and collimator of 
the second septum magnet is nearing completion, while the design 
of its support and drive mechanism will soon be detailed. Orbit cal- 
culations have been carried out to establish the desired positioning 
requirements of all three extraction components. 


44124 (NAC-AR—85-01, pp 67-79) Separated-sector &. 
clotron: beam diagnostics. 1985. NTIS og Sales Only), PC 
A13/MF AO1. File Number DE86702790. 

In Annual report June 1985. 

During the past year the emphasis in the drawing office has 
shifted to the design of numerous diagnostic components for the 
separated-sector cyclotron (SSC). Two multi-head probes and a 
beam stop, which can all be positioned over the whole radial range, 
have been designed and their manufacture is progressing well. 
Axial graphite collimators in the valley vacuum chamber have been 
designed and manufactured to collimate the beam over the whole 
energy range. The optimum configuration of the phase probes for 
the various beam conditions has received attention and conclusive 
results are available for their detail design. Cooling computations 
aided the design of the collimators in front of the extraction com- 
ponents. The central region diagnostic components are presently 
linked to the low-energy beamline electronic systems. The scanner 
on the first septum magnet will be delivered within the next month 
with the signal processing and control electronics. The manufacture 
of a microprocessor-controlled beam current measurement system 
(for static and dynamic measurements) will commence as soon as 
final performance tests on a prototype amplifier module are con- 
cluded. The closed-circuit TV system was used for the first time 
during beam trails and some additional components have been ac- 
quired. 


44125 (NAC-AR—85-01, 
system: magnets. 1985. NTIS 
A01. File Number DE86702790. 

In Annual report June 1985. 

The transfer beamline between solid-pole cyclotron (SPC1) 
and the separated-sector cyclotron has been completed. The ‘high- 
energy’ beamline is partially assembled. More than half of the 60 
quadrupole magnets have already been analysed for harmonic con- 
tent and magnetic properties, and 20 of these are now in place, to- 
gether with the first two dipole magnets. Three large 2 m radius 90° 
degree analysing magnets have been delivered, and a microproces- 
sor controlled x,y-table is being used to map dipole fields at the en- 
trance and exit regions of each magnet. A fast ‘kicker’ magnet for 
the isotope production beamline and the three switching magnets 
are still on order. A 35 degree beam swinger for neutron time-of- 
flight measurements using the 200 MeV proton beam is being de- 
signed. Tender requests have been sent out for various components 
of a k=600 spectrometer. 


94-102) Beam transport 
Sales Only), PC A13/MF 


44126 (NAC-AR—85-01, pp ee) Beam transport 
system: beam diagnostics for beamlines. 1985. NTIS (US 
Sales Only), PC A1l3/MF AO1. File Number DE86702790. 
In Annual eo June 1985. 
All the beam diagnostic components for the whole transfer 


beamline have now been installed, although some still have to be 


aligned accurately. The electronics for the various diagnostic de- 





6035 / ERA-11/19 


vices has been installed in the low-energy electronics area and all 
cables have been laid. The logarithmic beam current measurement 
system is completed and working satisfactorily. We are now await- 
ing the extraction of the beam from solid-pole cyclotron (SPC1). 
Apart from the slit-systems all the beam diagnostic components for 
the first high-energy beamlines have been delivered. A new beam 
current measurement system as well as the pneumatic actuator con- 
trol electronics are under construction. Three systems of scanner 
electronics (to serve up to 24 scanners) have been delivered. 


44127 (NAC-AR—85-01, pp — Beam transport 
system: beamline vacuum system, 1985. NTIS (US Sales 
Only), PC A13/MF A01. File Number DES6702790. 

In Annual report June 1985. 

Installation and commissioning of the vacuum equipment for 
the transfer beamline between the two cyclotrons have been com- 
pleted. The microprocessor control and interlocking developed at 
the NAC for the three pumping sections of this line perform well in 
manual as well as automatic mode. The pressures attained during 
the first few evacuations are already in the 10-7 mbar range re- 
quired. The vacuum system for twenty-one pumping sections of the 
high-energy beamlines has been designed and most of the equip- 
ment has been purchased. Fabrication of the beam pipes and con- 
struction of the vacuum control system for these lines are now in 
progress. 


44128 (NAC-AR—85-01, pp 118-122) Beam transport 
system: bunchers for transfer beamlines. 1985. NTIS (US 
Sales Only), PC A1l3/MF A01. File Number DE86702790. 

In Annual report June 1985. 

Transfer matrix notation has been used to calculate a beam- 
independent bunching parameter, for any beamline. This has been 
applied to the transfer beamline between solid-pole cyclotron 
(SPC1) and the separated sector cyclotron(SSC), and also to the 
proposed beamline between SPC2 and the SSC, which will require 
a second buncher. 


44129 (NAC-AR—85-01, pp 123-125) Beam 
system: a pulse selector. 1985. NTIS (US Sales Only), PC 
A13/MF A0O1. File Number DE86702790. 

In Annual report June 1985. 

Operating parameters for a pulse selector in the existing 
beamline between solid-pole cyclotron (SPC1) and the separated 
sector cyclotron (SSC) have been determined. The proposed selec- 
tor would operate between 4 and 6 MHz, with an upper limit of 50 
kV on the deflection electrodes. This would permit selection of one 
out of (a maximum of) evergy 6 beam pulses for 200 MeV protons, 
for neutron time-of-flight measurements. 


44130 (NAC-AR—85-01, pp 150-152) Cyclotron 7“. 
ation and development. 1985. NTIS oe Sales Only), PC 
A13/MF AO1. File Number DE86702790 

In Annual June 1985. 

Operating difficulties with beam stability and extraction have 
severely hampered progress of the neutron therapy project and af- 
fected the routine production of radioisotopes over the past 6 
months. Although these problems have to a large extent been recti- 
fied, the relatively poor beam extraction still remains a matter of 
concern. Improvements have been brought about to the cyclotron, 
the safety interlock system and the therapy beamline. The work- 
shop was instrumental in realizing many of these improvements. 


44131 eS ) Separated-sector cy 
clotron: sector magnets. 1 as Reris (US Sales Only), PC 


Al13/MF A01. File ae. DE86702790. 

In Annual report June 1985. 

Development of the four sector magnets for the NAC 200 
MeV separated-sector cyclotron (SSC) has been completed success- 
fully. In July 1984 the last 350-ton magnet (SM2) was assembled in 
the cyclotron vault. Electric and water installations have been com- 
pleted and all 41 power supplies feeding the coils were commis- 
sioned for operation under CAMAC control. The magnetic field 
setting procedure for the SSC has been finalized and was imple- 
mented on the control system. The magnetic field in the SSC was 
measured at various excitations, and the operating characteristics of 
the sector magnets were evaluated. 
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44132 (NAC-AR—85-01, pp 39-45) Separated-sector cy 
clotron: radio-frequency system. 1985. NTIS (US Sales 
Only), PC A13/MF A0Ol1. File Number DE86702790. 

In Annual report June 1985. 

The radio-frequency system of the separated-sector cyclo- 
tron (SSC) consists of two resonators, each weighing 25 tons and 
powered by a 150 kW amplifier. The frequency range is 6 to 26 
MHz. Nearly all resonator parts have been manufactured. Final as- 
sembly of the first resonator in the SSC vault is in progress and 
electrical power testing will start in July. The two 150 kW power 
amplifiers were commissioned during the previous year but their 
cooling water supply has recently been improved. The manufacture 
Oe 

tion system is nearing completion. 


44133 (NAC-AR—85-01, nee Separated-sector cy- 
clotron: vacuum 1985. S (US Sales Only), PC 
A13/MF A01. File Number DE86702790. 

In Annual June 1985. 

The design of all pumping stations planned for the separated- 
sector cyclotron (SSC) at present has been completed and the re- 
maining vacuum components have been ordered. Most of them are 
now delivered. Development of the vacuum control system for the 
SSC has also been completed and the large turbo-molecular pumps 
and their forepumps have been tested in the laboratory. The second 
RF resonator was evacuated and leak-tested. Manufacture of the 
two valley vacuum chambers has been completed. The extraction- 
valley vacuum chamber was delivered and leak-tested recently. 
Final tests have been carried out with the prototype pneumatic ex- 
pansion seals for the interfaces between the eight separate chambers 
of the SSC and the first batch of seals which will be installed in the 
SSC was manufactured. Installation of the vacuum and gas supplies 
required for operating the pneumatic expansion seals has started. 


44134 (NAC-AR—85-01, pp 145-147) Research group: 
radioisotope production. 1985. PXTIS (US Sales Only), PC PC 
A13/MF AO1. File Number DE86702790. 

In Annual report June 1985. 

The construction of the radioisotope production block has 
been completed, while construction of the adjoining nuclear medi- 
cine block is nearing completion. A row of six identical adjoining 
hot cells has been erected in the radioisotope handling area and will 
shortly be linked with the two irradiation vaults and a storage area 
by means of a remotely-controlled electric rail transport system. 
The design of a computer-controlled target changing system is well 
advanced. Attention is being given to the design of targets for the 
production of '°I and TI, while systems for cooling of targets 
and beam window foils are also being investigated. 


44135 (NAC-AR—85-01, pp 141-144) Research group: 
standards of . 1985. a en oe 
A13/MF A01. File Number DE86702790. 

In Annual report June 1985. 

The final results of the international comparison of Ba 
measurements organised by the Bureau International des Poids et 
Mesures (BIPM) during the first half of 1984 proved to be very 
gratifying to the NAC. A new coincidence technique, based on the 
counting of sum pulses only in the y-channel, was developed for 
the measurement of Na and a sample was sent to the International 
Reference System (SIR) of the BIPM for a comparative measure- 
ment. Excellent comparison with the SIR average was obtained. 
The measuring technique for Cd was improved by employing a 
0,75 mm thick CaF,(Eu) scintillator, especially purchased for this 
purpose. A new 15-unit double and triple-coincidence module, 
which will reduce counting times by a factor of five, is also being 
built. 


44136 (NAC-AR—85-01, pp 139-140) Research 
experimental nuclear 1985. NTIS (US Sales Onl . 
PC A13/MF A01. File Number DE86702790. 

In Annual report June 1985. 

The Group's participation in nuclear physics experiments at 


intermediate energies abroad was continued, while measurements 
on the elastic scattering of a-particles on *Si were performed at 
the National Accelerator Centre’s 6 MV Van de Graaff accelerator. 
Development of experimental facilities for the future research pro- 





gramme at the separated sector cyclotron is progressing well. A 1.5 

m diameter scattering chamber, a y-ray correlation table, a high- 
dea y-din Satins apts tak 0 bade Vilas Selly Chechens 
tron time-of-flight measurements should be available for experi- 
ments during the first year of operation of the separated sector cy- 
clotron. A second mini-computer for off-line event sorting and data 
analysis has also been installed, while 450 MHz ADC's are on 
order. 


44137 (NAC-AR—85-01, p we Data acquisition and 
processing. 1985. NTIS (US Sales Oni) PC A13/MF AOl. 
File Number DE86702790. 

In Annual report June 1985. 


44138 Sen Megagauss magnetic 
eration on Proto-II. Spielman, R.B.; oe coe 
S.F. (Sandia National Labs., Alb Bp (GONE ‘USA, 
1986. Contract AC04-76DP00789. (CONF-860703— 
11). NTIS, PC A02/MF AOI; 1; ope ‘Dep. File Number 
DE86013569. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
1986). 

” Results are reported for an experiment in which a peak cur- 
rent of 7.5 MA from the Proto-II accelerator was discharged 
through a small brass cylinder of 2 mm diameter, generating ap- 
proximately 15 MG magnetic fields. These results are compared 
with those of a one-dimensional calculation of this system which 
suggest that at peak current the magnetic field has compressed the 
brass inner conductor to about 90% of its initial radius. (LEW) 


44139 (SLAC-PUB—3941) Operational experi 

SLAC energy upgrade. Allen, M.A.; Cassel, R.L.; Dean, 
N.R.; Konrad, G.T.; Koontz, R.F.; Schwarz, H.D.; Vlieks, 
A.E. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Apr 1986. Contract AC03-76SF00515. Sp. (CONF- 
860629—29). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86013505. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

To produce energies of over 50 GeV for SLC, all klystron 
stations on the accelerator are being upgraded to produce 250 MeV 
energy contribution per station. This involves installing new, higher 
power, longer pulse klystrons, upgrading klystron modulators to 
provide these higher voltage, longer klystron beam pulses, and a 
new interlock and protection system. A new VAX based diagnostic 
system including automated microwave measurements, klystron 
beam monitors, and modulator performance checks is being imple- 
mented. Figure 1 shows a block diagram of the klystron-modulator 
system. To date, over half of the new klystrons have been installed 
and tested, the modulator upgrade program has converted 22 sec- 
tors (8 stations each) of modulators out of 30, and a four sector 
sampling of klystrons has been run at full SLC specs, namely 350 
kV beam voltage, 3.5 microsecond pulse duration, peak output 
power in excess of 60 MW, and PRF of 120 pps. This paper dis- 
cusses the klystron design, modulator design, interlock and diagnos- 
tic systems, and the results of the initial operation. 


44140 Se ae 
ventional 


um efficiency of 
klystron output cavity. Welch, J.J. (Stanford 
Linear Accelerator Center, M 0 Park, CA (USA)). May 


1986. Contract AC03-76SF00515. 2p. (CONF-8 9—32). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE& 913436. 
j = Linear accelerator conference; Stanford, CA, USA (2 
un . 

By using a photocathode instead of a thermionic cathode in 
a klystron, the possibility exists to make very short low energy 
spread bunches of high efficiency. However, there is a fundamental 
limit to the efficiency of a conventional output cavity, such as the 
one used in the SLAC XK-5 klystron. The fringing electric field in 
the drift tube acts on the beam as it leaves the output cavity and 
results in a net acceleration. All electrons which eventually reach 
the collector emerge from the drift tube with a substantial kinetic 
energy and as a result, the highest practical efficiency is about 80% 
for a 400 kV single output cavity tube. The behavior of these very 
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short low energy spread bunches was calculated using MASK, a 
2D field and particle program as well a much simpler 1D program. 
Using multiple output cavities, it may be possible to extract energy 
from the electrons more efficiently. 


44141 (SLAC-PUB—3993) Second generati 
modulator. Donaldson, A.R.; Cron, J.C.; Hanselman, R.R. 
Stanford Linear Accelerator Center, Menlo Park, CA 

SA)). Jun 1986. Contract AC03-76SF00515. 9p. (CONF- 
860674—10). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86013502. 

From 17. power modulator symposium; Seattle, WA, USA 
(23 Jun 1986). 

The Stanford Linear Accelerator Laboratory has undertaken 
the construction of a single pass electron-positron collider. In order 
to reach required beam energy 235 new klystrons needed upgraded 
modulator systems. The collider will use 50 GeV electrons and po- 
sitrons. The increase in accelerator energy from the present 30 
GeV necessitates the replacement of existing 35 MW klystrons with 
new 67 MW units. The doubling of klystron output power required 
a redesign of the modulator system. The 67 MW klystron needs a 
350 kV beam voltage pulse with a 3.7 ys pulse width. A new pulse 
transformer was designed to deliver the increased voltage and pulse 
width. Pulse cable design was evaluated to obtain increased reliabil- 
ity of that critical element. The modulator, with the exception of its 
power supply, was rebuilt to produce the required power increase 
while enhancing reliability and improving maintainability. An inves- 
tigation of present thyratron switch tube performance under the 
new operating conditions resulted in agitation and some warranted 
panic but these conditions were mitigated after several successful 
experiments and some evolutionary narrowing of the klystron pulse 
width. The discussion will cover the upgraded modulator system 
specifications and some details of the new pulse transformer tank, 
pulse cable, modulator, and modulator switch tube. 


44142 (TRI-PP—82-32) Kaon facility for TRIUMF. 
Craddock, M.K. , Vancouver, British Columbia 
(Canada)). Aug 1982. 12p. (CONF- 820635—11). NTIS (US 
Sales Only), PC A02, A01. File Number DE86703024. 
From International conference on hypernuclear and kaon 
wearin! Heidelberg, F.R. Germany (20 Jun 1982). 
A proposal is in preparation at TRIUMF for a 10-15 GeV, 
100 »A proton accelerator as the basis of a kaon factory to yield 
beams of kaons, neutrinos and other secondary particles 100 to 1000 
times more intense or with much better purity than those available 
at present. A whole range of new measurements would become 
possible in both particle and nuclear physics, e.g. symmetry viola- 
tions in kaon decay, neutrino scattering, meson and baryon spec- 
troscopy, hypernuclei, exotic atoms, K* studies of nuclear density, 
and resonance propagation in nuclei. A number of specimen experi- 
mental is in preparation. Two options appear to be open 
for the 15 GeV accelerator. One would be a 30 Hz rapid-cycling 
proton synchrotron with separate accumulator and stretcher rings 
mounted in the same 80 m radius tunnel. The other would be a 
two-stage isochronous ring cyclotron using 5 T superconducting dc 
magnets. The first stage would be a 15 sector, 10 m radius machine 
going to 3.5 GeV, while the second stage of 42 sectors and 41 m 
radius would continue to full energy. The design of kaon beams of 
greater purity is also under way. 


—_ particle accelerator grating. Palmer, R.B. 
a ot Been Ener; us Patent Application 6-773,755. 09 
ores, 2 tract AC02-7 00016. DE86013774 

S, PC AO3. : File Number DE86013774. 
A readily disposable and replaceable accelerator grating for 

a relativistic particle accelerator is described. The grating is formed 

eee 

tioned jet streams to periodically dispose rows of droplets along the 
borders of a predetermined beam path. A plurality of lasers 
are used to direct laser beams onto the droplets, at predetermined 
angles, thereby to excite the droplets to support electromagnetic ac- 
celerating resonances on their surfaces. Those resonances operate to 
accelerate and focus particles moving along the beam path. As the 
droplets are distorted or destroyed by the incoming radiation, they 
are replaced at a predetermined frequency by other droplets sup- 
plied through the jet streams. 
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44144 Negative ion source with low temperature trans- 
verse divergence optical system. Whealton, J. ae oo 
W.L. (to Dept. of Energy). US Patent A ay 
707,939. 04 Mar 1985. 9p. Contract A ‘OR21400. 
DE86013781 NTIS, PC A02/MF AOI; GPO Dep. File 
Number DE86013781. 

A negative ion source is provided which has extremely low 
transverse divergence as a result of a unique ion focusing system in 
which the focal line of an ion beam emanating from an elongated, 
concave converter surface is outside of the ion exit slit of the 
source and the path of the exiting ions. The beam source operates 
with a minimum ion temperature which makes possible a sharply 
focused (extremely low transverse divergence) ribbon like negative 
ion beam. 


44145 Sample environments at IPNS: present and future 
capabilities. Faber, J. Jr. (Argonne National Lab., IL). 
Revue de Physique Appliquee; 19: 643-647(Sep 1984). 

Argonne’s Intense Pulsed Neutron Source, IPNS, was dedi- 
cated as a major user-oriented neutron scattering facility two years 
ago. Most instruments are now equipped to provide for sample en- 
vironments in the temperature range 1.5 = T = 1 300 K. A special 
facility provides T < 1 mK, and another provides pressures to 30 
kbar. Several environmental equipment designs are described that 
emphasize time-of-flight technique. Methods for achieving time-re- 
solved experiments which take advantage of the IPNS pulsed 
source characteristics are discussed. 6 references, 7 figures. 


44146 High current heavy ion beam transport experiment 
at LBL. Chupp, W.; Faltens, A.; Hartwig, E.C. (Lawrence 
Berkeley Lab., CA, USA). pp. 460-469 of Proceedings of 
1984 INS international symposium on heavy ion accelera- 
tors and their applications to inertial fusion. Hirao, Yasuo; 
Katayama, Takeshi; Tokuda, Noboru (eds.). Tanashi, Japan; 
INS, Tokyo Univ. (1984). (CONF-840142—). 
From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 
Information on the current limit in a long quadrupole trans- 
port channel is required in designing an accelerator driver for an 
inertial confinement fusion system. Experimentally, we define stable 
propagation of the beam if the beam current, size, and emittance 
measured at the end of the transport channel are the same as the 
values measured at the beginning. We find that (the phase advances 
of the betatron oscillation per lattice period with and without the 
space charge as sigma and sigmasub(o) respectively): (1) Stable 
beam transport is observed for sigmasub(o) = 60 deg and sigma 
= 120 deg. (2) Strong instabilities are observed for sigmasub(o) 
= 120 deg and sigma <= 90 deg. (3) The semi-Gaussian nature of 
the particle distribution is approximately preserved for sigmasub(o) 
= 60 deg and sigma/sigmasub(o) = 0.2. The experimental appara- 
tus consists of ion source, injector, matching section, transport sec- 
tion and diagnostic tank. 


44147 Feasibility studies of a helium-jet-coupled isotope 
separator at LAMPF. Talbert, W.L.; Bunker, M.E.; a 
J.W. (Los Alamos National Lab., ro Box 1663, 


ins 4 tee of Proceedings o of the TRIUMF-ISOL 
ee ancouver; TRIUMF (1984). (CONF-8406149— 

From TRIUMF-ISOL workshop; Montreal, Canada (13 Jun 
1984). 

For the past three years, studies have been carried out to 
assess the feasibility at LAMPF of using a He-jet gas activity trans- 
port system coupled to an on-line mass separator. The factors fa- 
vorable for such a system are presented, and the problem areas rel- 
ative to use of the system on the 800-~A main beam line are out- 
lined. Experiments were designed to address these problem areas. 
Results of the studies are presented, along with some estimates of 
yields of nuclei far from stability using 800-MeV spallation and fis- 
sion reactions. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 5328, 5330, 5335, 5826, 5827 


44148 (CONF-860144—Summs., A.3-A.15) Heavy 
ion storage rings: a survey. Datz, S. (Oak Ridge National 
Lab. TN). Apr 1986. NTIS, PC A19/MF AO1. File Number 
DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

A series of viewgraphs presents several topics relevant to 
storage rings for heavy ions with atomic physics applications. 
Atomic physics interests are outlined and limitations of current 
beam production methods listed. A survey of currently funded 
heavy ion storage rings is then given. Finally beam cooling meth- 
ods are considered. 


44149 (CONF-860144—Summs., .1-B18) Aarhus 
project. Hvelplund, P. (Aarhus Univ., Racaan Apr 1986. 
NTIS, PC A19/MF A01. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

parameters of the ASTRID storage ring of the 

Aarhus University, Denmark are reviewed in a series of view- 
graphs. Among topics considered are lattice parameters, particle en- 
ergies, background radiation, beam injection and beam cooling. 
Crossed beams are mentioned and a table gives detailed machine 
specifications. 


44is0 — (CONF-860144—Summs., pp CLCl. C1-C12) Heidelberg 
project (TSR). Schuch, R. (Univ. of West Ger- 


many). A 1986. NTIS, PC A19/MF AOL ile Number 
DE86010009. 


From Workshop on atomic physics with stored cooled 
huey Soleus eee USA (13 Jan 1986). 
parameters for Heidelberg Test Storage Ring 
cahy eco telhand to c.cutan-cl clanama Has contin 
include ion energies as a function of atomic number, lattice param- 
eters, space charge, beam injection, electron cooling and beam 
losses by charge exchange. 


(CONF-860144—Summs., pp D.1-D.39) Informal 

for an Atomic Physics Facility. Jones, K.W.; John- 

son, B.M.; Meron, M. (Brookhaven National Lab., Upton, 

. Apr 1986. NTIS, PC A19/MF A0Ol. File Number 

DE8601 . Contract AC02-76CH00016. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

An Atomic Physics Facility (APF) for experiments that will 

use radiation from a superconducting wiggler on the NSLS X-13 

is described. The scientific justification for the APF is given 

elements of the facility are discussed. It is shown that it 

possible to conduct a uniquely varied set of experiments 

most aspects of atomic physics. A major component 

is a heavy-ion storage ring capable of containing 

energies of about 10 MeV/nucleon. The ring can be filled 

vy ions produced at the BNL MP-Tandem Laboratory or 

it ion-source systems. A preliminary cost estimate 

facility is presented. This material is presented in view- 


44152 (CONF-860144—Summs., pp E.1-E.51) Oak 
Ridge proposal yee Young, G.R. (Oak Ridge Na- 
tional Lab., TN). Apr 1986. NTIS, PC A19/MF AOl1. File 
Number DE8601 tooo. - 

From W on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

oe ie i fe lor the ORNL proposed Heavy Ion 
Storage Ring for Atomic Physics (HISTRAP) are reviewed in a 
series of viewgraphs. Topics considered include beam cooling, 
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44153 (CONF-860144—Summs., pp F.1-F.26) Electron 
(Indiana Univ., 
1986. NTIS, PC A19/MF AO0O1. File 


cooling of stored beams. Pollock, R.E. 
Bloomington). Apr 
Number DE8601 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

The theory of electron cooling of stored beams is presented 
in a series of viewgraphs. Selected references to the literature of 
the subject are given. Several views of the IUCF cooler are shown 
as well as simulation results. 


44154 (CONF-860144—Summs., pp G.3-G.23) Laser 
cooling of stored beams. Migdall, A. (National Bureau 
Standards, ae MD). Apr 1986. NTIS, PC A19/ 
MF AO1. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

The theory of laser cooling of stored beams is presented in a 
series of viewgraphs. Problems encountered and their solutions are 
considered as are the limits on the minimum temperature achieva- 
ble. Sample experimental results are discussed. 


44155 ee eee os ome A - Q. 1-Q.27) Possibili- 
ty of forming er, J.P. (Argonne 
National Lab., IL). Apr 1986. NTIS, PC A19/MF AO1. File 
Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

Some theoretical aspects of laser cooling of ion beams are 
presented in a series of viewgraphs. Early work on the subject is 
reviewed and comparisons are made with electron cooling. It is 
concluded that the production of ordered particle beams is possible 
in storage rings but the feasibility of laser cooling remains a ques- 
tion. 


44156 (KEK—84-9) Chromaticity correction Strategy 
which improves the linear lattice of the TRISTAN e* -e~ col- 
lider. Chin, Yongho. (National Lab. for High Energy Phys- 
ics, Oho, Ibaraki (Japan)). Aug 1984. 32p. NTIS (Us Sales 
Only), PC A03/MF A0O1. File Number DE86702799. 

Described is a strategy of chromaticity correction for large 
storage rings. Starting with an optimization of the linear lattice in 
phase advances, based on the W-correction, the sextupole strengths 
are calculated by the program HARMON. For the TRISTAN e*- 
e” collider with the mini-B insertion, the correction results show 
that motions of particles with an initial transverse amplitude of 10 
osub(x,y) and with a synchrotron oscillation amplitude of up to 8 
osub(epsilon) remain stable. 


44157 (KEK—84-15) Timing system for TRISTAN AR 
using time division multiplexed serial transmission. Global 
timing signal. Ishii, Kazuhiro; Kadokura, Eiichi. (National 
Lab. for High Energy Physics, Oho, Ibaraki (Japan)). Oct 
1984. 62p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86702798. 

The global timing signals of standard clock pulse, event code 
and time code for TRISTAN AR are transmitted by means of a 
single coaxial cable. The timing system is composed of the 
CAMAC system with a microcomputer (LSI-11) and the control 
computers (Hidic 80 E’s). The CAMAC modules and the softwares 
for the timing system have been developed, and so the flexible and 
extensible system has been completed. 


44158 (KEK—84-16, pp 215-223) Development of super- 
conducting electromagnets. Hosoyama, Kenji; Tsuchiya, 
Kiyosumi. (National Lab. for High Energy Physics, Oho, 
Ibaraki, Japan). Nov 1984. (In Japanese). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE86780470. 
(CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

The contribution of superconduction techniques to high 
energy physics has increased recently, and the experiments in high 
energy physics are no longer possible if superconduction techniques 
are neglected. The development of superconducting magnets for a 
proton ring in the phase 2 of TRISTAN project of KEK, the su- 
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perconducting proton synchrotron in Fermi National Accelerator 
Laboratory already in operation, the superconducting supercollider 
of 20TeV x 20TeV proton-proton in USA, and the JSC project of 
30TeV x 30TeV proton-antiproton collision type accelerator are 
the examples. For the superconducting electromagnets of the SSC 
project, the full scale mass production lines will be completed. The 
intensity of their magnetic field is from 3T to 8T. As to the electro- 
magnets for the JSC project, the intensity of magnetic field as high 
as 9T is required. The material of wires, two-layer shell type struc- 
ture, cold iron and cold bore type, self correction coil and so on 
are discussed. The problems of electromagnetic force acting on 
coils and stored electromagnetic energy at the time of quenching 
are described. The present status and the project of superconduct- 
ing electromagnet development in KEK are explained. 
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REFER ALSO TO CITATION(S) 3978, 5033, 5268, 5270, 5514, 5550, 5931, 
6381, 6553, 6554, 6628, 6634 


44159 (AECL—8570) Spatial response of ee 
tor-detector systems for industrial applications of computed 
tomography. Taylor, T.; Reynolds, P.W. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Oct 1984. 15p. (CONF-8408115—3). NTIS (US 
Sales Only), PC A02/MF A011. File Number DE86703007. 

From Topical meeting on industrial applications of comput- 
ed tomography and NMR imaging; Hecla Island, Manitoba, Canada 
(13 Aug 1984). 

A computer code that accurately models the three-dimen- 
sional spatial response of a tomography system consisting of a 
spherical or cylindrical radioisotopic source, an arbitrary number of 

apertures and a rectangular parallelepiped detector has 
been developed and verified experimentally. 


44160 (BNL—38388) Measurement of the quantum effi- 
ciency of TMAE and TEA from threshold to 120 nm. Hol- 
royd, R.A.; Preses, J.M.; Woody, C.L.; Johnson, R. (Brook- 
haven National Lab., Uj pton, NY (USA); Cincinnati Univ., 
OH (USA)). 1986. Daaeiet AC04-76DP00789. 15p. 
(CONF-860701—6). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86013334. 

From 23. international conference on high-energy physics; 
wating | “ USA (16 Jul pie 

eral existing and planned high energy physics experi- 

ments mae detectors which use either TMAE (tektrakis-di- 
methyl-aminoethene) or TEA (triethylamine) as their photosensitive 
agent. U: ing the operation of these devices requires knowl- 
edge of the absolute photoionization quantum efficiencies and ab- 
sorption lengths of TMAE and TEA. In an experiment performed 
at the National Synchrotron Light Source at Brookhaven National 
Laboratory, we have measured these parameters from 120 nm to 
280 nm. The quantum efficiencies were normalized by remeasuring 
the known standards of benzene and cis-2-butene. The results of 
these measurements and details of the experiment are presented in 
this paper. 


44161 (DOE/ER/40033—115) ~ spectrometer for SSC 
energies and luminosities. ; Giokaris, N. (Bran- 
deis Univ., Waltham, MA (USA); hace Univ., New 
York (USA)). 1985. Contract AC02-81ER40033. 14p. 
(CONF-8511150—9). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86013360. 

From Workshop on triggering, data acquisition and comput- 
ing for high energy. ee 
via, IL, USA (11 Nov 198 

A limited solid > (40 = Aphi = +-0.8 radians) spec- 
trometer designed to study high transverse momentum (p/sub T/) 
jets at SSC energies and luminosities are described. The reasoning 
for its overall size and the particular type of each detector compo- 
nent is explained. Trigger rates for two jet production, expected 
from QCD, as well as number of electronic channels are listed. 
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44162 (GJ/TMC—28) Interim results of the prompt 
alpha-track radon detector study. George, J.L.; Langner, 
G.H. Jr. (Bendix Field eering Corp , Grand Junction, 
CO (USA)). Jul 1986. tract ACOT.76G301664. 39p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86013668. 

The Technical Measurements Center is evaluating the reli- 
ability of using short-term exposures of alpha-track radon detectors 
to estimate annual average radon-daughter concentrations (RDC) in 
residences in the Grand Junction, Colorado, area. This Prompt 
Alpha-Track Study was initiated in the summer of 1985 and will be 
completed in the summer of 1986. Two sets of data are being col- 
lected, each consisting of two-, three-, four-, five-, and six-month- 
long exposures of alpha-track radon detectors. October 2 was se- 
lected as the midpoint of the Fall set of exposures and April 2 as 
the midpoint of the Spring set of exposures. These dates were se- 
lected after analyzing the RDC data collected by the Colorado De- 
partment of Health during the Grand Junction Remedial Action 
Program. This interim report on the Prompt Alpha-Track Study 
discusses the preliminary results of the Fall measurements. Terradex 
Type SF Track Etch detectors were exposed at 50 stations in 34 
structures where previous annual average RDC and/or radon data 
have been collected. Two detectors were deployed at each station 
for each short-term exposure. Three additional annual detectors 
were deployed at each station concurrently with the six-month Fall 
detectors. The detectors were processed at a sensitivity level of 0.2 
picocurie-month per liter. Preliminary results indicate that all of the 
short-term Fall measurements using October 2 as the midpoint of 
the exposure can reliably estimate the annual average indoor radon 
concentration in structures. The precision of both the short-term 
measurements and the methods is acceptable at 4 picocuries per 
liter (pCi/)). Savile. ah cane O4ats alien ae dann te Oe 
measured radon concentration between a short-term measurement 
and an annual measurement, at the 0.01 level of significance. These 
conclusions are provisional since only the Fall data have been ana- 
lyzed. A final report will integrate the Fall, Spring, and annual 
data. 


44163 (IN2P3—83-01, pp 119-147) Crystal balls and cas- 
tles y4zr detector multicounters. Vivien, J.P. (Strasbourg-1 
Univ., 67, France. Centre de Recherches Nucleaires). 1983. 
(in French). NTIS (US Sales Only), PC A20/MF AOI. File 
Number DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 


a 

detection of electromagnetic radiation emitted in reac- 
tion between heavy ions is an extremely powerful means of probing 
nuclear structure at high angular momentum and certain aspects of 
the reaction mechanism. In the present report, the ideas on multi- 
plicity measurements, the multiplicity filter, the measurement of 
energy sums and spectrometer sums are reviewed. The requisite 
characteristics for 4s multicounter apparatus are presented. The 
properties of the different scintillator materials are examined, and in 
particular detail are those for barium fluoride which is the material 
chosen for the French "Chateau de cristal” project. Different 
projects underway or already completed throughout the world are 
compared. The last part of the report treats experimental results ob- 
tained with currently operational apparatus. 


(INIS-mf—9759, pp 417-426) Compton 
sion array for high resolution in-beam 


suppres- 
spectroscopy. Lieder, 
— Kleinheinz, P.; Gast, W.; Michel, C.; Brentano, P. 

on; Eberth, Js Schiffer, K.; "Maier, K.H; Huebel, H.; 


b+ my K.P. (Kernforsch Juelich G.m.b. H., Ger- 
many, F.R. Inst. fuer Kernphysik; Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt, Germany, F.R.; Koeln 
Univ., Germany, F.R. Inst. fuer Kernphysik; Hahn-Meitner- 
Institut fuer Kernforschung Berlin G.m.b.H., Germany, 
— rms Univ., Germany, F.R. Inst. fuer Strahlen- und 

TT ). 1984. NTIS (US Sales Only), PC A20/MF 
AOl. Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The present status and the results of the first tests of the 
main component of the so-called OSIRIS project are reported. The 
Compton suppression array for high resolution in-beam spectrosco- 
py OSIRIS is a y-y coincidence spectrometer which will be built in 
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a collaboration between the Universities of Cologne and Bonn, the 
Hahn-Meiter-Institute in Berlin, and the KFA Juelich. 


44165 (INIS-mf—9759, pp 427-433) Proposal for a new 
method for multipolarity determinations: an application of the 


electron-positron _in internal-pair 
tions. Passoja, A. (Jyvaeskylae Univ., Finland. of 
Physics). 1984. NTIS (US Sales Only), PC A20, AOl. 
File Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 


land (12 Mar 1984). 

A combination of semicircular Si(Li) detectors with two 
magnetic lens spectrometers is shown to offer a possibility to con- 
struct an effective spectroscopic instrument for multipolarity deter- 
minations. The method is based on the fact that the angular correla- 
tion between the electron-positron pair is sensitive to multipolarity, 
even at high transition energies. Response characteristics and multi- 
pole discrimination power are given for different detection geome- 
tries. The calculations are based on the zero-order Born approxima- 
tion (ZBA) and are sufficiently accurate at least for k>3 and 
Z<50. 


44166 pene ete ntinn De aan on technical appli- 
cations of radioisotopes in mining and metallurgy. 

of the papers. (VEB Mansfeld Kombinat Wilhelm 
Lutherstadt Eisleben (German Democratic ublic)). 1985. 
9p. (In German). (CONF-8503209—Absts.). S (US Sales 
Only), PC A02/MF A0O1. File Number DE86703008. 

From 7. colloquium technological application of radioiso- 
topes in mining and metallurgical engineering; Freiberg, German 
D.R. (13 Mar 1985). 

19 contributions are presented as titles with abstracts 
with the following topics: 1) radiometric gages, 2) radiotracers, 3) 
neutron activation analysis, 4) radioisotope-excited X-ray fluores- 
cence analysis, and 5) radiation Some of the papers will 
be published later and abstracted for the INIS database. 


44167 (INS-TH—160) Test of the wire pattern of the 
TOPAZ inner drift chamber. Kono, K.; Imanishi, A.; Ishii, 
T. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Jun 1984. 29p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86702826. 

A TOPAZ inner drift chamber (IDC) is designed (1) as a 
fast triggering element for charged particles and (2) as a tracking 
element closest to the beam crossing area. The sensitive area of the 
IDC is shown in Fig.1. The inner diameter and the outer diameter 
of the IDC are 200 mm and 590 mm, respectively. Its length in the 
beam direction is 1510 mm. The end-plate of the IDC is schemati- 
cally shown in Fig.2. Ten layers of anode wires are placed co-cy- 
lindrically, where neighbouring two layers are staggered to solve 
the left-right ambiguity. Inner four layers have 64 anode wires each 
and outer six layers have 128 anode wires each. As shown in Fig.2, 
each pair of layers are separated with the cathode cylinder made of 
paper-honeycomb structures. The z-information in the IDC is ob- 
tained from the zig-zag delay line placed on both surfaces of the 
honeycomb cylinder. As we intend to extract both the drift time 
accuracy, the wire ion should be carefully studied. Also 
the IDC will be used under the magnetic field of 10 kG, the geom- 
etry of the wire configuration would have much effect on the 
space-time relation and on the spatial resolution of the drift cham- 
ber. We have studied two possible patterns of the wire configura- 
tion under the magnetic field of 6 kG. 


44168 (KEK—84-24) Results and present status of the 
Japan-US collaboration on detector research and 

ment. Arai, Yasuo; Takahashi, Kasuke (eds.). (National Lab. 
for High Energy Physics, Oho, Ibaraki (Japan)). Feb 1985. 
107p. NTIS S Sales Only), PC A06/MF AOl. File 
Number DE86702741. 

This is a summary report on the results of the Detector R 
and D work, which we have been carrying out these three years, 
under the Japan-U.S. collaboration on High Energy Physics. It is 
clear that there have been already many considerable progress and 
outputs in the activities, some of which are already applied to the 
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actual detectors in various ways. It is foreseeable that more exten- 
sive development will be realized. It should also be better to em- 
phasize that these detector R and D efforts will be very important 
for the further development of high energy physics in the near 
future. 


44169 (N—86-21714) Small free-piston Stirling refrigera- 
tor. Dejonge, A.K. ips International B.V., Eindhoven 
(Netherlands)). Mar 1983. vpp. (NASA-CR—175288; PL— 


11-CR83-0307). Issuing Activity. 


piston Stirling refrigerator, is described and a new way to describe 
the pressure fluctuations in the Stirling system is given. The equa- 
tions of movement of the piston and the displacer are derived. A 
small cryogenic cooler, based on the free displacer Stirling princi- 
ple, was designed and developed with a capacity of 1 W at 77 K. 
The main application is for infrared radiation detection. The con- 
cept leads to a machine with a very long life requiring no mainte- 
nance and having negligible degradation. The machine, has shown 
a long lifetime and a very stable lowest temperature. The pressure 
fluctuation in the machine which leads to an explanation of the be- 
havior of a free displacer refrigerator is descrbed and the linear 
drive system of the machine is discussed. 


44170 (N—86-24507, pp vp) Calculations on the produc- 
tion and use of superfine ho x-ray gratings for astro- 
physical observations, Csonka, P.L. Jan 1986. NTIS, PC 
A99/MF E04. (NASA-CR—178709; CONF-8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, AL, USA (2 Aug 1985). 

Superfine holograhic x-ray gratings may be produced by 
transferring onto metal an interference pattern generated by two 
branches of a sufficiently coherent x-ray beam, emitted in the form 
of synchrotron radiation from high energy electron storage rings. 
Generation of the coherent beam requires restrictions on the beam 
size. A calculation is presented which allows an exact evaluation of 
this restriction. The effect of defocusing optics on the expected res- 
olution is also studied. 


44171 (N—86-24614, pp vp) Pinhole/Occulter as a tool 
for x ray astronomy. Wood, K.S. Apr 1986. NTIS, PC A14/ 
MF A0O1. (NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The two x ray transform telescopes on the Pinhole/Occulter 
Facility (P/OF) will provide sub-arcsecond angular resolution, high 
sensitivity imaging in hard x rays for the first time, as well as im- 
proved capabilities for timing studies and spectroscopy. Although 
the design was driven by solar observing requirements, the result is 
an instrument of major importance for astronomical as well as solar 
observations. Fundamental astrophysical measurements could be 
made on supernova remnants, clusters of galaxies, active galaxy 
cores, accreting binary systems, and active coronae of nearby stars. 
Ways in which astronomical observations will benefit solar research 
are discussed. 


44172 ON gee 197-198) Nuclear 
improvements of facilities. 1 NTIS = Sales Only), PC 
A13/MF AO0O1. File ake’ DE86702790 

In Annual report June 1985. 

The nuclear analytical chemistry facilities have been further 
improved with the completion of (i) a new target chamber for 
PIXE (particle induced X-ray emission) and XSQR (use of particle 
induced X-rays to excite X-ray fluorescence) techniques and (ii) a 
clean laboratory which has eliminated backgrounds due to dust par- 
ticulates present in normal laboratories. 


(NAC-AR—85-01, pp 188) Nuclear reactions and 
uclear physics techniques. 


structure: m 1985. NTIS (US Sales 
Only), PC A13/MF A01. File Number DE86780279. 

In Annual report June 1985. 

Only new techniques or new information about existing 
techniques are reported in this section. The first item concerns the 
application of thin film plastic scintillators to the velocity determi- 
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nation of fission fragments. The second item refers to a novel spec- 
trometer for energetic charged particles. 


44174 (OEFZS—4338) Radiotracer method - an attempt 
of a review. Donhoffer, D. (Oesterreichisches Forschungs- 
zentrum Seibersdorf G.m.b.H.; pepe Fors- 
ch trum Seibersdorf oe oe tg ary oo 
wen . Nov 1985. = (In German). ([A—143/85) 
NTIS (US Sales Only), PC A02/MF Abi. File Number 
DE86703009. 

On the basis of selected examples from the recent literature a 
review is given of the industrial application of the radiotracer 
method in the most important branches of industry. 


44175 a pp a Application of pulsed- 
laser in the fabrication of Ge nuclear radiation de- 
tectors. Lowndes, D.H.; Raudorf, T. 'W. (Oak Ridge Nation- 
al Lab., TN). Mar 1985. NTIS, PC A13/MF AOl1. File 
Number DE85008766. © 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors recently reported the first fabrication of a thin, 
non-injecting n* contact and a high-quality n* -p junction with very 
low reverse leakage current on a HPGe detector, using a pulsed- 
laser process that requires no subsequent heating of the bulk HPGe. 
In the experiments, HPGe samples were irradiated with from 1-5 
ruby laser pulses at energy densities E/sub 1/ = 0.5-1.0 J/cm 
They compare the forward and reverse current characteristics ob- 
tained for diodes that were fabricated following two different sets 
of ruby laser irradiation conditions. Three laser pulses at E/sub 1/ 
= 0.96 J/cm? resulted in an n*-p junction with very low reverse 
leakage current and no sign of breakdown of the n* contact up to 
50 volts reverse bias; such an n*-p junction would be suitable to 
make a useful commercial radiation detector. Subsequent testing of 
this diode as an alpha-particle detector revealed a strong alpha par- 
ticle signal even at zero bias, indicative of a good n*-p junction 
with the built-in voltage alone sufficient for charge collection. The 
fact that this diode functioned as an alpha detector also indicates 
that the n* region is thin, probably of order 0.25 um, in agreement 
with preliminary secondary ion mass spectroscopy measurements. 


44176 (SLAC-PUB—3978) Beamstrahlung monitor for 
SLC final focus using visible wavelengths. Bonvicini, G.; 
Ferrie, J.; Field, C.; Minten, A. (Michigan Univ., Ann 
Arbor (USA); Stanford Linear Accelerator Center, Menlo 
Park, CA (USA); European Organization for Nuclear Re- 
search, Geneva (Switzerland)). May 1986. Contract AC03- 
76SF00515. 2p. (CONF-860629—22). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE86012877. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

A device is designed to detect bremsstrahlung at wide angles 
and wavelengths near the visible. A schematic diagram of the moni- 
tor is shown. An analysis of the performance of the monitor is 
given in terms of photomultiplier output and luminosity. 3 refs., 1 
fig. (OWL) 


44177 Reduction of reabsorption effects in scintillators 
by employing solutes with large Stokes shifts. Harrah, L.A.; 
Renschler, C.L. (to Dept. of Energy, Washington, DC). US 
Patent 4,594,179. 10 Jun 1986. Fi ed date 1 Aug 1984. vp. 

A radiation or high energy particle responsive system is de- 
scribed useful as a scintillator, and comprising, a first component 
which interacts with the radiation or high energy particle to emit 
photons in a certain first wavelength range; and at least one addi- 
tional solute component which absorbs the photons in the first 
wavelength range and thereupon emits photons in another wave- 
length range higher than the first range; the improvement wherein 
at least one of the components absorbs substantially no photons in 
the wavelength range in which it emits photons, due to large 
Stokes shift caused by an excited states intramolecular rearrange- 
ment, with the proviso that the component having a large Stokes 
shift is not methyl salicylate or salicyclic acid. 
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44178 Field emission chemical sensor for receptor/binder, 
such as antigen/antibody. Panitz, J.A. (to t. of Ener, 
Washington, DC). US Patent 4,592,894. 3 Jun 1986. Fi ed 
date 22 Nov 1983. vp. 

A field emission chemical sensor is described for specific de- 
tection in a liquid sample of molecular amounts of one component 
of a unique receptor/binder pair, wherein the receptor is a chemical 
binding partner only for the binder partner. The sensor consists of: 
an active field emission electrode set comprising: field-electron 
emission electrode means for field-emission of electrons; and collec- 
tor electrode means for capturing electrons emitted from the emis- 
sion electrode; a surface of the emission electrode means having 
bound thereto only one component of the receptor/binder pair; and 
sample holding means for holding the liquid sample in simultaneous 
contact with both electrode means; wherein the magnitude of the 
electrical current conducted in the sample is indicative of the pres- 
ence of the other component of the receptor/binder pair contained 
in the liquid sample. 


44179 Report of TOF for 900 MeV/n Au ions, Craw- 
ford, H.J.; Flores, 1.; Lindstrom, P.J.; Krebs, G. (California 
Univ., Berkeley, USA. Space Sciences Lab.; Lawrence 
Berkeley Lab., CA, USA. Nuclear Science Div.). Nuclear 
Instruments and Methods in Physics Research, Section A: Ac- 
celerators, Spectrometers, Detectors, and Associated Equip- 
ment; 245: No. 1, 100-105(15 Apr 1986). Contract AC03- 
76SF00098. 

We describe a measurement of the time of flight over an 18.5 
m path of 900 MeV/n Au ions from the LBL Bevalac. We used 
two small scintillators viewed by XP2972 photomultiplier tubes 
without any light guides. The large light output allowed us to 
attain a resolution of 58 ps in the flight time and an energy resolu- 
tion of 3 MeV/n. The system is being used in energy loss and ma- 
chine performance studies. 


44180 Resolution of pulsed-source small-angle neutron 
scattering. Seeger, P.A.; Pynn, R. (Los Alamos National 
Lab., NM, USA; Institut Max von Laue - Paul Langevin, 38 

- Grenoble, France). Nuclear Instruments and Methods in 
Physics Research, Section A: Accelerators, Spectrometers, De- 
tectors, and Associated Equipment; 245: No. 1, 115-124(15 
Apr 1986). 

An analytic form is found for resolution of small-angle scat- 
tering in a plane, at a pulsed source with a white neutron spectrum. 
The function is found to be asymmetric at low values of Q and to 
have broad tails if data recorded over the entire wavelength range 
are combined. Monte Carlo calculations in three dimensions and in- 
cluding realistic spectra and collimator geometry confirm these fea- 
tures and provide “data” for studying the question of what regions 
of scattering angle and wavelength should be retained in data re- 
duction. Comparisons are made with a spectrometer at a reactor, 
based on the accuracy, statistical precision, and time required to 
collect data for (simulated) monodisperse hard spheres of various 


(Los Alamos National Lab., NM, USA). Hecker Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 245: 
No. 1, 182-190(15 Apr 1986). 

A new technique to measure the hydrogen content of plane- 
tary surfaces is suggested. It relies on the Doppler energy shift of 
planetary albedo neutrons in the frame of a planar neutron sensor 
aboard a low-altitude orbiting spacecraft. It can be realized by a 
small modification to the current design of the anticoincidence 
shield enclosing a possible Mars Observer gamma-ray spectrometer. 
The resultant sensitivity to hydrogen near the surface of the Moon 
is estimated to be nearly three orders of magnitude greater than the 
sensitivity inherent in the detection of 2.223 MeV neutron capture 


y-tays by the spectrometer. 


44182 Gamma ray detector shield. Ohlinger, R.D.; Hum- 
phrey, H.W. (to Dep oon. of linen gy). US Patent Application 6- 
769,281. 26 Aug 1985. 10p. Contract ‘AC0S-760OR01 156. 
DE86013749 S, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86013749. 

A gamma ray detector shield comprised of a rigid, lead, cy- 
lindrical-shaped vessel having upper and lower portions with an 
pneumatically driven, sliding top assembly. Disposed inside the lead 
shield is a gamma ray scintillation crystal detector. Access to the 
gamma detector is through the sliding top assembly. 


44183 Pulsed helium ionization detection system. 
Ramsey, R.S.; Todd, R.A. (to Dept. of Energy). US Patent 
Application 6-721, 339. 9 A = 1985. 15p. Contract ACO05- 
840OR21400. DE86013801 S, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86013801. 

A helium ionization detection system is provided which pro- 
duces stable operation of a conventional helium ionization detector 
while providing improved sensitivity and linearity. Stability is im- 
proved by applying pulsed dc supply voltage across the ionization 
detector, thereby modifying the sampling of the detectors output 
current. A unique pulse generator is used to supply pulsed dc to the 
detector which has variable width and interval adjust features that 
allows up to 500 V to be applied in pulse widths ranging from 
about 150 nsec to about dc conditions. 


44184 Digital characterisation of particle tracks for mi- 

Turner, J.E; Hamm, R.N.; Hurst, G.S.; 
Wright, HA; Chiles, M.M. ‘(Oak Ridge National Lab., TN, 
USA). Radiation Protection Dosimetry; 13: No. 1-4, 45- 
48(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

Work is in progress to develop a digital approach to micro- 
dosimetry and to construct a prototype instrument to obtain digital 
information about charged particle tracks. The objective of such a 
device is to measure the numbers of electrons produced in various 
sub-volumes of a chamber gas along a particle's path. Results of 
Monte Carlo calculations of charged particle tracks in a cubical 
time-projection ionisation chamber containing methane are present- 
ed. Results are presented to show the effects of electron diffusion 
during charge collection. The calculations indicate that the opti- 
mum ratio of field strength and pressure is about 0.6 V.cm™' tor~*. 
Examples of proton, carbon ion, and electron tracks are shown. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 4870, 6636 


44185 (LBL—21691) Results from some anode wire aging 
tests. Juricic, I; Kadyk, J.A. (Lawrence Berkeley Lab., CA 
(USA)). Jan 1986. Contract AC03-76SF00098. 16p. (CONF- 
860162—5). NTIS, PC A02/MF AO0l; 1; GPO Dep. File 
Number DE86013006. 

From Workshop on radiation damage to wire chambers; 
= ~ USA (16 Jan 1986). 

twin setups to test anode wire aging in small gas ava- 

tansho tain Sabie a RE ome th ont 
other parameters were varied to study their effects upon the gain 
drop, nomalized to charge transfer: - 1/Q dI/I. This was found to 
be quite sensitive to the purity of the gases, and also sensitive to the 
also significantly affect the aging, as can additives, such as ethanol 
or water vapor. Certain gas mixtures have been found to be consist- 
ent with zero aging at the sensitivity level of this technique. 


44186 (SAND—86-1650C) Factors contributing 
CMOS static RAM upset. Ackermann, M.R.; Mikawa, RE. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 20p. (CONF-860706—15). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86013309. 
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From 23. annual conference on nuclear and space radiation 
effects; Providence, RI, USA (20 Jul 19: 

Phenomena con! Crh ate chicilien eatisehee:dndieend etntlo 
RAM (SRAM) cell upset integrated circuits (ICs) include rail span 
collapse, dynamic FET threshold voltage shifts, photo currents in- 
ternal to the RAM cell, secondary photo currents, and lateral vari- 
ations in silicon surface potential. Of these phenomena, it is found 
that the major contributors are rail span collapse and internal cell 
photo currents. In p-well CMOS processes with Vdd connected to 
the substrate, rail span collapse causes the RAM cell ground node 
to float up towards the Vdd node. The low-gate node, connected 
to ground through the on n-channel transistor, floats up towards 
the high gate node. The reduction in potential between the high 
and low gate nodes makes it easier for photo currents from n- and 
p-channel drain regions to upset the cell state. 


44187 (SAND—86-1703C) Radiation response of SNOS 
nonvolatile transistors. McWhorter, P.J.; Miller, S.L.; 
Dellin, T.A. (Sandia National Labs., Albuquerque NM 
Se al = eae AC04-76DP00789 Tp. (CONF- 


PC A02/MF A0l; GPO Dep. File 
Number DE86013354. 


From 23. annual conference on nuclear and space radiation 
effects; Providence, RI, USA (20 Jul 1986). 

Data loss and permanent damage resulting from the irradia- 
tion of SNOS (polySilicon-Nitride-Oxide-Silicon) nonvolatile 
memory transistors fabricated with current SNLA EEPROM proc- 
essing are examined. It is shown that these transistors can retain 
data for ten years after a 500 krad irradiation, and can be pro- 
grammed and function properly following a 1300 Mrad irradiation. 
A new model is presented which yields a simple analytical solution 
that accurately predicts the radiation induced threshold voltage 
shifts of SNOS transistors for a wide range of initial threshold vol- 
tages and total doses. 10 refs. 


44188 (UCRL—50025-85-3, pp 17-24) Propagation of in- 
tense electromagnetic in the Yee, J.H.; 
Mayhall, D.J. Dec 1985. NTIS, PC AO5/MF AO1. File 
Number DE86005304. 

In EE Technical Review. 

Under the right conditions, a significant amount of energy 
from a very intense electromagnetic pulse can be propagated 
through the atmosphere. A computer code has been developed and 
wave guide experiments have been conducted to identify these con- 
ditions. It was found that certain pulse properties, particularly fre- 
quency, intensity, and width, affect propagation characteristics. 
These findings will help to predict, among other things, the vulner- 
ability of sensitive electronic equipment to damage from intense 
electromagnetic pulses. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 3711, 3816, 4154, 4504, 4786, 4990, 5076, 
5079, 5177, 5198, 5269, 5420, 5510, 5716, 6471, 6561, 6573, 6611, 6627, 6633 


44189 (INIS-mf—10163) Microwave induced optical nu- 
clear Kesteren, H.W. van. (Rijksuniversiteit 
Leiden (Netherlands)). 12 Jun 1985. ‘ S (US Sales 
Only), PC A05/MF A0O1. File Number DE86702921. 

This thesis studies a new technique, called microwave in- 
duced optical nuclear polarization (MIONP). It is applied to obtain 
high nuclear polarizations via photo-excited triplet states in molecu- 
lar crystals. Conventional dynamic nuclear polarization (DNP) ex- 
periments are performed on samples doped with centres that are 
paramagnetic in the ground state. Important drawbacks of conven- 
tional DNP techniques can be overcome by using MIONP. The 
only difference is that centres are used which are paramagnetic in 
an optically excited state and diamagnetic in the ground state. Two 
possible mechanisms for DNP are discussed: the solid effect and 
thermal mixing. Then the optical and magnetic properties of the 
phenanthrene triplet state are considered. A description is given of 
the X-band spectrometer used for the study of the processes under- 
lying MIONP. A detailed description is given of the 75 GHz spec- 
trometer which was constructed especially to obtain high nuclear 
spin polarizations. The effects of modulation of the magnetic field 
and the microwave frequency on the DNP rate are studied. In 


order to obtain high nuclear spin polarizations by MIONP, experi- 
ments were performed at a microwave frequency of 75 GHz, a 
magnetic field of about 2.7 T and a temperature of 1.4 K. They 
show that under these tal conditions a proton spin polar- 
ization of 42% can be achieved by MIONP in the system fluorene 
CisHio doped with phenanthrene CisD.0. Includes Dutch summary; 
49 refs.; 34 figs.; 2 tabs. 


(LA-UR—86-2178) Zeeman 
(ZLS): a a light 


ih 1986. Contract W-7405-ENG-36. 11p. (CONF- 
8606154—1). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE86012443. 
From International school of pure and applied biostructure; 
Erice, res (22 Jun 1986). 
new light scattering technique, called Zeeman Laser Scat- 
sssteah li, tals wuse-at tadbtiteeony Sitaaean lies bee is 
described. The Zeeman effect laser produces two coherent, colinear 
laser beams having orthogonal polarizations. The laser output is 
passed unfocused through a scattering cell containing the sample of 
interest, and the light scattered at each scattering angle is detected 
with a photomultiplier tube mounted on an arm that rotates under 
computer control about the scattering cell. The phase and ampli- 
tude of the beats produced by the interference of the two colinear 
laser beams are measured. Three different scattering mechanisms to 
which ZLS is sensitive are described, and the quantitative theory of 
ZLS is derived from the scattering amplitude matrix formalism. 
Samples of ZLS data are given. (LEW) 


44191 (ORNL—6128, pp 200-201) High-pressure cells 
for neutron scattering. Onodera, A.; Smith, H.G.; Pringle, 
O.A. (Osaka Univ., Japan). Mar 1985. NTIS, PC A13/MF 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Two high-pressure cells for neutron scattering have been de- 
veloped, which are modeled after high-pressure cells developed by 
McWhan et al. and by Bloch et al. They have been designed in par- 
ticular to be useful for studies of magnetic structures and phonon 
dispersion relations at pressures greater than 20 kbar. 


system. lizumi, M.; i 
S.; Moon, R.M.; Nicklow, R.M.; Child, H.R.; Kor 
(Japan Atomic Energy Research Institute, Tokai-mura). 
Mar 1985. NTIS, PC A13/MF AO0Ol. File Number 
DE85008766. 


In Solid State Division progress report for period ending 


the HFIR. The instrument has several novel features: (1) it utilizes 
a newly developed position-sensitive detector of the curved one-di- 
mensional type with wide-angle coverage, (2) the detector and 
single-crystal samples can be arranged in the so-called flat-cone dif- 
fraction geometry, (3) the curved detector is equipped with an os- 
cillating radial collimator, and (4) the data acquisition system has 
capability of carrying out time-resolved measurements. Real-time 
diffraction measurements make it feasible to study structure changes 
of a system that is in a nonstationary state. 


44193 (ORNL—6128, pp 120) Time-resolved 
ter. Jellison, G.E. Jr. (Oak Ridge National Lab., 
1985. NTIS, PC A13/MF A011. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Here, an ellipsometer which is capable of measuring one of 
the related ellipsometric parameters N, S, or C as a function of time 
is described. The ellipsometer is of the standard polarizer-compen- 
sator-sample-analyzer type, where the analyzer is a Wollaston prism 
and the light source is a cw laser. Since the Wollaston prism spa- 
tially separates light polarized in one direction from light polarized 
perpendicular to it, it is possible to detect the intensities of both po- 
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larizations I, and I; simultaneously from which N, S or C can be 
determined. 


44194 (ORNL—6128, pp Se. A for galvan- 
omagnetic studies of metals. Ellis, J Christen, D.K.; 
Thompson, J.R.; Sekula, S.T. (Univ. 7 "Tennessee, Knox- 
ville). Mar 1985. NTIS, PC Al13/MF A0O1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Measurements of electrical transport phenomena in super- 
conductors and other metallic systems in a magnetic field are of 
considerable interest. While the primary purpose of this newly con- 
structed apparatus is to characterize the temperature dependence of 
the upper critical field, H/sub c2/(T), of superconducting foils and 
films, studies of localization effects in highly disordered metallic 
systems as well as heavy-fermion effects in mixed-valence materials 
are anticipated. The system provides for measurements (e.g., H/sub 
c2/(T), Hall voltage, and magnetoresistance) in magnetic fields up 
to 8.0 T in a temperature range 1.5-300 k and utilizes a high-homo- 
geneity superconducting solenoid. 


44195 (ORNL—6128, pp 153) High-temperature vibrat- 
ing-sample magnetometer ’ irvsM) SM). Sekula, S.T.; Christen, 
D.K.; Kerchner, H.R.; Thompson, IR. (Oak Ridge Nation- 
al Lab., TN). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

A vibrating-sample magnetometer has been designed and 
constructed to permit magnetization investigations of condensed 
matter in fields up to 6.0 T over a temperature interval from ~ 80 
to 800 K. The primary motivation for this construction was to pro- 
vide an overlap capability with an existing low-temperature vibrat- 
ing-sample magnetometer (LTVSM) for investigations of the 
normal-state magnetic properties of A1l5 superconductors well 
above the superconducting transition temperature. At these higher 
temperatures, the inherently larger heat capacities and the decrease 
in sensitivity of cryogenic thermometers result in diminished per- 
formance of the LTVSM. 


44196 (ORNL—6128, pp 153-154) Errors due to field 
nonuniformity in vibrating-sample magnetometry. Kerchner, 
H.R.; Sekula, S.T.; Thompson, J.R. (Oak Ridge National 

TN). Mar ‘1985. NTIS, PC A13/MF AOl1. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Vibrating-sample magnetometers are widely used for measur- 
ing the magnetic properties of materials. The authors have identi- 
fied errors that can sometimes arise in such measurements due to 
the nonuniformity of the magnetizing field. The effect of concern is 
caused by the time variation of the magnetic field in the reference 
frame of a moving sample when the field is not perfectly uniform. 
This time-varying field induces eddy currents in highly conductive 
or superconducting samples. The magnetization connected with the 
eddy current produces a spurious signal that cannot be distin- 
guished from the desired signal arising from the dc magnetization. 


44197 (UCRL—50025-85-3, 65-72) Subnanosecond 
oaeaieued plates and 


stripline 
1024SF linear arrays. O’Brien, C.R. Dec 1985. NTIS, PC 
A05/MF A01. File Number DE86005304. 

In EE Technical Review. 

In a new approach to subnanosecond spectroscopy, a Spec- 
troscopy Array Camera (SPAC) is used consisting of a stack of 
seven Reticon 1024SF linear arrays coupled to a specially gated 
stripline microchannel plate. The advantage of this approach is that 
seven subnanosecond time slices of the spectrum can be readout on 
a single cable with a frame time of 1 ms. Each time slice is capable 
of 1024 channels of spectral data, and each channel has a dynamic 
range of 1000. The design considerations of the SPAC; the charac- 
teristics of the Reticon 1024SF linear array; the array driver cir- 
cuitry; and the amplification, digitization, multiplexing, and serial- 
ization of the analog data are discussed. 


44 INSTRUMENTATION 
4403 Miscellaneous instruments 


44198 Digital controller for a magnetic suspension 
system. Scudiere, M.B.; Willems, R.A.; Gillies, G.T. (Tech- 
Piet Ook Rie cations Center, Oak Ridge Gaseous Diffusion 

a Tennessee 37831). Review of Scientific In- 
struments; 57: No. 8, 1616-1626(Aug 1986). Contract ACOS5- 
840OR21400. 


feedback loops. The remainder of the system including the sensor, 
power amplifier, and suspension coils, is of standard design. This 
developmental system has been used to suspend small 
steel spheres and small rotors up to 190 g in weight, and shows 
promise of having wide application. 


44199 Manufacture, observation, and test of membranes 
with locatable single pores. Packard, R.E.; Pekola, J.P.; 
Price, P.B.; Spohr, RNR: Westmacott, KH; Yu-Qun, z. 
(Department of Physics, University of California, mee 
California 94720). Review of Scientific Instruments; 57: No. 8 
1654-1660(Aug 1986). 

A method for generating single pores down to 0.1 ym diam- 
eter in the center of a large circular foil is described, based on nu- 
clear tracks. The foil is framed by a tension ring which enables one 
to handle the foils in a well-defined precise way. The single pore 
has a lateral displacement of +- 0.1 mm with respect to the tension 
ring center. The foils used are polycarbonate of the type Makrofol 
and have thicknesses between 2 and 10 ym. For calibration of the 
single pore diameters, multiple nuclear tracks between 0.1 and 3.5 
pm diameter are etched and observed by microscopy. The micro- 
scopic observations are compared with gas-flow measurements, 
using two alternative methods: multiple holes are tested under vis- 
cous flow conditions of Nz gas at normal temperature and pressure; 
single holes are tested under collisionless flow conditions of *He 
gas at liquid-nitrogen temperature, using a capacitance method. 


44200 Large-area 200-ps gated microchannel plate detec- 
tor. Eckart, M.J.; Hanks, R.L.; Kilkenny, J.D.; Pasha, R.; 
Wiedwald, J.D.; Hares, J.D. (University of California, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Review of Scientific Instruments; 57: No. 8, 2046- 
2048(Aug 1986). Contract W-7405-ENG-48. 

Results are presented with a 15-mm-wide gated microchan- 
nel plate UV and x-ray detector. The active area is part of a 6-0 
transmission line driven by an electronically generated gate pulse. 
The microchannel plate is coated with CsI allowing tests with a 
frequency-quadrupoled, high-repetition-rate 1.05-ym laser. Results 
showing optical gate widths as short as 100 ps are presented. 


44201 Resolution characteristics of Lawrence 


S.G.; Medecki, H. (La i 

tory, P.O. Box 808, ae og California 94550). Review of 
Scientific Instruments; 57: No. 8, 2184-2186(Aug 1986). Con- 
tract W-7405-ENG-48. 

Eight Lawrence Livermore National Laboratory (LLNL) x- 
ray streak cameras have been characterized for spatial resolution 
and for the line spread function contribution to the temporal resolu- 
tion. The contrast transfer function of a gold resolution grid of 
varying spatial frequency was measured for each camera. In addi- 
tion, the image intensifier tube normally used for LLNL streak 
cameras (ITT 4113) was characterized separately. Limiting visual 
resolution for the system was found at 10 line pairs/mm (Ip/mm) at 
camera photocathode with a corresponding temporal line spread 
function of 440 jm FWHM. Limiting visual resolution for the in- 
tensifier was found at 14 lp/mm at intensifier photocathode. Com- 
parisons to commerical streak camera models are underway. 


44202 Photothermal modulation of the gap distance in 
scanning tunneling microscopy. Amer, N.M.; Skumanich, A.; 
Ripple, D. (Applied Physics and Laser Spectroscopy 
Group, Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). Applied Physics Letters; 
49: No. 3, 137-139(21 Jul 1986). Contant AC03-76SF00098. 





wide frequency range, and its height (typically <1 A-circle) can be 
ied by changing the illumination intensity and modulation fre- 

. This novel method provides an alternative means for per- 

i dada and for determin- 


spectrometry with an N2 inductively coupled 
Akbar Montaser; Shi-Kit Cian, Huse, G.R.; Vieira, 
Fas Sees Caos, Wikia Be woes 
niversity, 
Applied ee 40: No. 4, 473-47 y 1986). 
emission signal-to-background ratios of prominent 


cca laleeeUl ab euitaaen-eeettias ts ealee-te-aoiomas an 
detection limit capabilities of a relatively low power (1200 W) Ar- 
Nz ICP. 


44204 140 ae, Wr Fourier ee wena 
spectrometer. Ko Leskovar 

Energy). US Patent Application 6-759, 783. eo ~ al 1988.15, 
Contract it DE86013691 — 


Downhole steam quality measurement. Lee, 
Montoya, P.C.; Muir, J.F.; Wayland, J.R. Jr. (to > nee of 
a US Patent Application 6-746,593. 19 Jun 1985. 


Contract AC04-76DP00789. DE86013739 NTIS, PC 
AtG/ME A01; 1; GPO Dep. File Number DE86013739. 
The present invention relates to an empirical electrical 


ed recovery of oil. Because of the increased energy content in 
higher quality steam it is important to maintain the highest possible 


close to the point of injection would be difficult to determine. 
Therefore, a need exists for the remote sensing of steam quality. 


44206 Double-tilt FIM specimen holder for JEOL 
200CX. Newkirk, J.W.; Walck, S.D.; Jones, R.H.; Hren, J.J. 
(Univ. of Florida, Gainesville). - Annual Meet- 
ing, Electron ae Society = America; 42: 628-629(1984). 

It has long been recognized that combined TEM and FIM 
analyses provide a powerful analytical combination. Special holders 
that will accept needle shaped FIM specimens have been built and 
used by several investigators. However, full advantage of the TEM 
could not be taken because previous holders have been capable of 
single axis rotation only - about the specimen direction. Diffraction 
contrast studies were then limited to a few chance orientations and 
many analytical questions remained unresolved. A second otho- 
gonal tilt axis, of even modest range thus enhances the possibilities 
considerably. The double tilt holder described here covers the an- 
gular range +- 20° on the orthogonal or Y-axis. In addition, the 
wire specimen can be remounted at any rotated position so that the 
experimentally accessible range is +- 180°. This combined angular 
range is sufficient for most diffraction contrast experiments. More 
to the point, it permits the attainment of a number of two-beam 
conditions. The JOEL 200CX used here also has a combined EDS 
and ELS capacity and the FIM is configured as an imaging atom 
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45 EXPLOSIONS AND EXPLOSIVES 


44207 (UTIAS—02-PT-1) ss of shell structures 
eo a blast environment: a finite element approach, 
ler, G.R. (Toronto Univ., Downsview, Ontario 

(Cana) eb 1986. foe. NTIS, PC "A10/MF A0Ol. 

The development of a finite element technique designed spe- 
cifically for the analysis of blast loaded (chemical explosions) or 
combined blast and thermally loaded (nuclear explosions) circular 
cylinders is outlined. Following a brief introduction the formulation 
of the stiffness matrix is presented which includes discussions of the 
material and geometric nonlinearities included in the finite element 
model. The consistent force vector calculation is illustrated, includ- 
ing techniques used to deal with thermal loading and blast wave 
loading. Subsequently examples and results are presented which 
verify the accuracy and versatility of the static formulation of the 
problem. 


44208 (UTIAS—02-PT-2) Analysis of shell structures 
to a blast environment: a finite element approach. 

Part 2. Heppler, G.R. (Toronto Univ., Downsview, Ontario 

(Canada)). Feb 1986. 231p. NTIS, PC Al1/MF AO1. 

The development of a finite element technique designed spe- 
cifically for the analysis of blast loaded (chemical explosions) or 
combined blast and thermally loaded (nuclear explosions) circular 
cylinders is outlined. To lead into the dynamic analysis the consist- 
ent mass matrix development is presented along with that for a 
companion diagonal mass matrix which exhibits dynamically cor- 
rect behavior. The requirements of temporal integration schemes 
are investigated and the necessary and sufficient conditions for a 
liner single step integration method to be stable when operating on 
a system of motion equations in which the damping matrix is non- 
proportional are presented. Finally, examples of dynamic analyses, 
including a cylinder loaded by a nuclear burst, using the methods 
outlined herein are presented. 


4501 Chemical 
REFER ALSO TO CITATION(S) 5174, 5458, 6732 


44209 (UCID—20813) Safety analysis of the existing 804 
and 845 firing facilities. Odell, B.N. (Lawrence Livermore 
National Lab., CA (USA)). 5 Jun 1986. Contract W-7405- 
ENG-48. 40p. NTIS, PC A03/MF A001; 1; GPO Dep. File 
Number DE86013924. 

A safety analysis was performed to determine if normal op- 
erations and/or potential accidents at the 804 and 845 Firing Facili- 
ties at Site 300 could present undue hazards to the general public, 
peronnel at Site 300, or have an adverse effect on the environment. 
The normal operation and credible accident that might have an 
effect on these facilities or have off-site consequence were consid- 
ered. It was determined by this analysis that all but one of the haz- 
ards were either low or of the type or magnitude routinely encoun- 
tered and/or accepted by the public. The exception was explosives. 
Since this hazard has the potential for causing significant on-site 
and minimum off-site consequences, Bunkers 804 and 845 have been 
classified as moderate hazard facilties per DOE Order 5481.1A. 
This safety analysis concluded that the operation at these facilities 
will present no undue risk to the health and safety of LLNL em- 
ployees or the public. 


44210 (UCID—20814) Safety analysis of the existing 851 
Firing Facility. Odell, B.N. (Lawrence Livermore National 
Lab., CA (USA)). 5 Jun 1986. — W-7405-ENG-48. 

S, PC A02/MF A001; 1; GPO Dep. File Number 
D 86013619. 

A safety analysis was performed to determine if normal op- 
erations and/or potential accidents at the 851 Firing Facility at Site 
300 could present undue hazards to the general public, personnel at 
Site 300, or have an adverse effect on the environment. The normal 
operations and credible accidents that might have an effect on these 
facilities or have off-site were considered. It was de- 
termined by this analysis that all but two of the hazards were either 
low or of the type or magnitude routinely encountered and/or ac- 





6045 / ERA-11/19 


cepted by the public. The exceptions were the linear accelerator 
and explosives, which were classified as moderate hazards per the 
requirements given in DOE Order 5481.1A. This safety analysis 
concluded that the operation at this facility will present no undue 
risk to the health and safety of LLNL employees or the public. 


44211 (UCID—20815) Safety analysis of the existing 850 
Firing Facility. Odell, B.N. (Lawrence Livermore National 
Lab., CA (USA)). 5 Jun 1986. Contract W-7405-ENG-48. 
. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
6013614. 

A safety analysis was performed to determine if normal op- 
erations and/or potential accidents at the 850 Firing Facility at Site 
300 could present undue hazards to the general public, personnel at 
Site 300, or have an adverse effect on the environment. The normal 
operations and credible accidents that might have an effect on these 
facilities or have off-site consequences were considered. It was de- 
termined by this analysis that all but one of the hazards were either 
low or of the type or magnitude routinely encountered and/or ac- 
cepted by the public. The exception was explosives, which was 
classified as a moderate hazard per the requirements given in DOE 
Order 5481.1A. This safety analysis concluded that the operation at 
this facility will present no undue risk to the health and safety of 
LLNL employees or the public. 


44212 Compression of solid nitromethane to 15 GPa at 
298 K. Yarger, F.L.; Olin , B. (New Mexico 
University, Las Vegas, ew Mexico 87701). Journal of 
Chemical Physics; 85: No. 3, 1534-1538(1 Aug 1986). 

The measurement of the isothermal compression of solid ni- 
tromethane to 15 GPa at 298 K using high pressure x-ray diffrac- 
tion techniques is described. The compression data are fit to a 
model from which bulk moduli are calculated. Most interesting are 
the linear compression data. The a axis direction, along which the 
C—N bonds are aligned, shows little increase in repulsion with in- 
creasing pressure above 5 GPa. This indicates that the nitro and 
methyl groups of neighboring molecules may be interacting. 


44213 Die-target for dynamic powder consolidation. 
ee Ss Korth G.E. (to Dept. of Energy). US Patent 

lication 6-749,373. 27 Jun 1985. 2 tract ACO07- 
x 1570. DE86013745 NTIS, PC A 3/MF A01; GPO 
Dep. File Number DE86013745. 

A die/target is disclosed for consolidation of a powder, espe- 
cially an atomized rapidly solidified metal powder, to produce 
monoliths by the dynamic action of a shock wave, especially a 
shock wave produced by the detonation of an explosive charge. 
The die/target comprises a rectangular metal block having a square 
primary surface with four rectangular mold cavities formed therein 
to receive the powder. The cavities are located away from the geo- 
metrical center of the primary surface and are distributed around 
such center while also being located away from the geometrical di- 
agonals of the primary surface to reduce the action of reflected 
waves so as to avoid tensile cracking of the monoliths. The primary 
surface is covered by a powder retention plate which is engaged by 
a flyer plate to transmit the shock wave to the primary surface and 
the powder. Spawl plates are adhesively mounted on other surfaces 
of the block to act as momentum traps so as to reduce reflected 
waves in the block. 4 figs. 


44214 Preparation of 1,1'-dinitro-3,3'-azo-1,2,4-triazole. 
Lee, K.Y. (to Dept. of Energy). US Patent Application 6- 
708,624. 5 Mar 1985. 8p. Contract W-7405-ENG-36. 
DE86013784 NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86013784. 

A new high density composition of matter, 1,1'-dinitro-3,3'- 
azo-1,2,4-triazole, has been synthesized using inexpensive, common- 
ly available compounds. This compound has been found to be an 
explosive, and its use as a propellant is anticipated. 1 fig., 1 tab. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 4121, 5307, 6769 


(USA)). 1 Mar, 1988. TTp. (RDA-TR——135702-001), NTIS, 
PC A05/MF AI 

Sknsaiieieeitiiisiiis atin iia Aah itis 
Ground Shock Simulation community to develop design techniques 
and predictive methods for producing crater-related motions using 
the Direct Induced High Explosive Simulation Techniques 
(DIHEST). The work was performed by several investigators 
under the epenqamntilpy sf INA. uh sens anpeted-te enlaer sad 
comment in the forum of the Advanced Silo Hardening (ASH) 
Siasulation Working Group. The report briefly presents the evolu- 
tionary steps involved in reading improved predictive methods, and 
the relationships for those methods are re-developed. A summary of 
the DIHEST data used during the development along with recent 
experimental data are provided along with some comments on the 
applicability of prior experiments. 


(PB—86-200334/XAB) Analysis of shell structures 
subjected to a blast environment: a finite-element approach. 
Parts 1 and 2. Heppler, G.R. (Toronto Univ., Ontario 
(Canada). Inst. for Aerospace Studies). Feb 1986. 442p. 
(UTIAS—302). NTIS, PC A15/MF AO1. 

The development of a finite-element technique designed spe- 
cifically for the analysis of blast loaded (chemical explosions) or 
combined blast and thermally loaded (nuclear explosions) circular 
cylinders is outlined. Following a brief introduction, the formula- 
tion of the stiffness matrix is presented that includes discussions of 
the material and geometric nonlinearities included in the finite-ele- 
ment model. 


44217 Oe ee 
ae ee research report for 
assessing climatic effects of nuclear war. (Office of Science 
and Technology Policy, Washington, DC (USA)). Feb 
1985. 56p. NTIS, PC A04/MF AO1. 

The purpose of this document is to present a research plan 
that addresses the need for a rapid improvement in understanding 
and for reducing important uncertainties in the nuclear winter hy- 
pothesis. The plan lays out the basic strategy for a coordinated 
interagency program. 


(UCRL—50025-85-3, pp 63-64) FISD 


programs, plus 
organizations. Loquist, L. Dec 1985. NTIS, PC A05/MF 
A01. File Number DE86005304. 

In EE Technical Review. 

The activities of the Field Test Systems Division are dis- 
cussed. The division develops electronic systems to gather experi- 
mental data for the nuclear test program, several energy-related 
programs, and a variety of other scientific organizations. 
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5001 Basic Studies 


REFER ALSO TO CITATION(S) 5100 


dC—85/106) erm of the spatial finiteness 
of mesoscale meteorological fields. Shafee, A.; Shafee, S. 
ternational Centre for Theoretical Physics, Trieste 
taly); Dacca Univ. (Bangladesh). Dept. of Physics). Jul 
1985. 13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702777. 

By constraining the perturbed velocity and temperature 
fields to vanish exponentially radially, the coupled system of equa- 
tions can be seen to give a unique form of the temperature lapse 
rate of the atmosphere which corresponds to the unstable regime. 
We then show that finite disturbances in the condensation rate, or 
equivalently smooth horizontal variation of the large scale fields, 
does not allow such localization of steady state perturbations, 
though in the time-dependent case the possibility remains. 14 refs. 


44220 Weather information and prediction. 

W.A.; Charak, M.T. (National Oceanic and Atm eee 
Administration). Energy Technology (Washington, D.C.); 13: 
551-574(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The present systems for obtaining meteorological and clima- 
tological data and forecasts are described. Current forecast capabil- 
ity is discussed. Prospects for improving meteorological information 
and forecasts are analyzed. The greatest advancements over the 
next several years are expected to come in development of long 
range climate forecasting. 11 references, 12 figures. 


44221 Milankovitch forcing of fluctuations in the level of 
tropical lakes from 18 to 0 kyr BP. Kutzbach, J.E.; Street- 
Perrott, F.A. (Univ. of Wisconsin, ). Nature 
(London); 317: No. 6033, 130-134(12 Sep 1985). 

An atmospheric general-circulation model has been used to 
simulate the climates of January and July at 3000-yr intervals. From 
15 kyr BP onwards, the model simulates a strengthened monsoon 
circulation and increased precipitation in the Northern Hemisphere 
tropics, culminating at 9-6 kyr BP. The computed hydrological 
budgets were used to estimate the area of closed lakes between 8.9 
and 26.6°N, giving, with minor exceptions, results in good agree- 
ment with geological evidence. 


44222 Surges of tropical Pacific rainfall and teleconnec- 

tions with circulation patterns. Reiter, E.R. 

(Colorado State Univ., Fort Collins). pp 285-299 of Vari- 

deh Tagg Fore ae aby tang SO 
ei m 

tract AC02-76EV01340. — 

Northern hemisphere 500-mb composite maps for episodes of 
high and low precipitation in the so-called dry zone of the equatori- 
al Pacific reveal significant changes in planetary wave patterns, 
suggesting important extratropical connections of tropical rainfall 
regimes. Anomalies in the Walker and Hadley circulation systems 
are also revealed. Teleconnections between these precipitation pat- 
terns and sea-surface temperature anomalies in the northern and 
southern hemisphere (e.g., El Nino) and with the Southern Oscilla- 
tion can be demonstrated. Fluctuations in the equatorial Pacific 
rainfall regimes appear to have undergone significant long-term 
trends which also seem to be reflected in trends in the northern 
_hemisphere extra-tropical circulation. 16 references, 14 figures. 
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5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) un 3742, 3742, 3746, 3843, 3849, 3861, 
3862, 3870, 3871, 4181, 4655, 5053, 5 


44223 (N—86-25911) Present state of knowledge of the 
upper an assessment 
trol ozone and other climatically importan 
Watson, R.T.; Geller, M.A.; Stolarak, RS R.S.; odor nigg 
(National Aeronautics and oo nm, W 
ton, DC (USA)). a 1986. 149p. (NASA. RP 162). 
NTIS, PC A07/MF A 

The state of Bie of the upper atmosphere was as- 
sessed as of January 1986. The physical, chemical, and radiative 
processes which control the spatial and temporal distribution of 
ozone in the atmosphere; the predicted magnitude of ozone pertur- 
bations and climate changes for a variety of trace gas scenarios; and 
the ozone and temperature data used to detect the presence or ab- 
sence of a long term trend were discussed. This assessment report 
was written by a small group of NASA scientists, was peer re- 
viewed, and is based primarily on the comprehensive international 
assessment document entitled Atmospheric Ozone 1985: Assessment 
of Our Understanding of the Processes Controlling Its Present Dis- 
tribution and Change, to be published as the World Meteorological 
Organization Global Ozone Research and Monitoring Project 
Report No. 16. 


44224 (ORNL/CDIC—13) Direct effects of atmospheric 
CO. enrichment on plants and ecosystems: a bibliography 
with abstracts. Strain, B.R.; Cure, J.D. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
197p. NTIS, PC A09/MF A01; GPO Dep. File Number 
DE86013525. 

This bibliography contains 1032 references, with authors ab- 
stracts or summaries where possible, on the subject of direct effects 
of atmospheric CO: enrichment on plants and ecosystems. The ref- 
erences are indexed by keywords, which appear in the title or ab- 
stract of the reference or describe the subject of the paper. The bib- 
liography is preceded by an Introduction, which summarizes the 
possible global consequences of increased atmospheric concentra- 
tions of carbon dioxide with emphasis on the direct effects on 
plants and their responses. 


44225 (PB—86-187994/XAB) Novel NOx catalyst pre- 
parational method. Final report. Kittrell, J.R (KSE, Inc, 
—_ ry MA (USA)). 15 Nov 1983. 189p. NTIS, PC A09/ 

The control of nitrogen oxide emissions by the selective 
catalytic reduction of nitrogen oxide by ammonia has been the sub- 
ject of extensive research by many laboratories over the past 
decade, and commercial success has been achieved for automotive 
and utility-furnaces sources. This report describes the exploration of 
a novel catalyst preparation procedure that shows great promise for 
these niche applications. The proposed research program may pro- 
vide an inexpensive control technique for NOx emissions from gas 
turbines, gas internal combustion engines, and diesel engines, used 
in cogeneration, pipeline transport, and new offshore oil platforms. 
It is also promising for coal-fired furnaces. The unique prepara- 
tional method offers characteristics that can permit broad applica- 
tions to reactions other than NOx reduction. 


44226 (PB—86-191269/XAB) Health hazard evaluation 
et Coan at eee tee 
fornia. Belanger, — L.; Coye, M.J. (National Inst. for Occu- 
ional Safety and Health, Cincinnati, OH (USA)). 
985. 44p. (HETA—84-368-1624). NTIS, PC A03/MF AO 

Environmental and breathing-zone samples were analyzed 

for metals, total dust, asbestos, organic solvents, methylene-bis- 
phenyl-diisocyanate, and cutting and cooling oils at the FMC Cor- 
poration in San Jose, California in July, September, and December, 
1984. The evaluation was requested by a union representative be- 
cause of concern about an increasing number of occupationally re- 
lated cases of cancer and other illnesses. Noise monitoring was also 
performed. Twenty two workers were interviewed. Benzene con- 
centrations ranged from nondetectable to 0.93 part per million in 
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the vehicle assembly area. NIOSH recommends the lowest feasible 
limit for benzene. Asbestos sampling results were inconclusive. 
Noise exposures were 82.5 to 90.7 A-weighted decibels (ABA). The 
OSHA standard for noise is 90dBA. All other substances were non- 
detectable or below their relevant standards. Employees exposed to 
cutting oils and machine coolants reported varying degrees of der- 
matitis. Symptoms of eye irritation, headache, and fatigue were re- 
ported. The authors note that negotiations are underway for con- 
ducting a mortality survey. They conclude that workers are over- 
exposed to benzene and noise, and potentially overexposed to 
Trim/Sol machine cooling oil. Recommendations include using 
local exhaust ventilation to reduce machine coolant exposures and 
implementing an OSHA approved respirator program. 


44227 (PB—86-191830/XAB) Health-hazard evaluation 
—— HETA 84-508-1626, Steinmetz and Sons, Moscow, 

ennsylvania. Clapp, D.E.; Boeniger, M.; Heitbrink, ba 
Tolos. W. (National Inst. for Occupational Safety 
Health, Cincinnati, OH (USA)). Sep 1985. 24p. HETA. 
84-508-1626). NTIS, PC A02/MF A0O1. 

Breathing-zone and environmental samples were analyzed 
for 4,4’-methylene-bis-(2-chloroaniline) (MBOCA) at Steinmetz and 
Sons Machinery Company, Moscow, Pennsylvania in September, 
1984. The evaluation was requested to assess the effectiveness of a 
procedure for reducing worker exposures to MBOCA. Urine sam- 
ples were collected from eight workers to determine actual ab- 
sorbed doses. No airborne MBOCA was detected. The NIOSH 
standard for MBOCA is 3 micrograms per cubic meter. Two of 18 
wipe samples, taken on the surface of the MBOCA melting pots, 
contained 136 and 1,490 micrograms MBOCA. No MBOCA con- 
tamination on worker hands was detected. All urine samples con- 
tained detectable concentrations of MBOCA, ranging up to 37 mil- 
ligrams per liter (microg/l). The California Occupational Safety 
and Health Administration standard for urinary MBOCA is 100 
microg/l. The authors conclude that MBOCA exposures at the fa- 
cility are below current exposure criteria. The data suggests that 
exposure concentrations can be reduced further. Recommendations 
include issuing work clothing (including underwear) that is not to 
be worn home, requiring employees to shower at the end of a work 
shift, and improving the ventilation system. 


Ameri- 


L.; Ringenburg, V. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA)). Oct 1985. 
21p. (WS—67.32). NTIS, PC A02/MF AO1. 

A walk-through survey of American Pharmaseal, division of 
American Hospital Corporation, Irwindale, California, was con- 
ducted in August, 1984. The purpose of the survey was to deter- 
mine the feasibility of including the facility in a NIOSH industry- 
wide mortality/industrial hygiene study of ethylene oxide. The 
company produced single-use medical devices such as diagnostic 
trays and syringes and had sterilized these with ethylene oxide 
since 1962. A review of personnel records showed that the facility 
could contribute 256 potentially exposed workers and 1,691 person 
years to the NIOSH study. The company had maintained a respira- 
tor program since 1979. Use of respirators in the sterilizer and quar- 
antine areas was required. Company industrial hygiene data indicat- 
ed that employees working in the sterilizer and quarantine areas 
had the highest potential ethylene-oxide exposures. Actual employ- 
ee exposure in these areas was considered to be very low due to 
the enforced use of respirators. The authors conclude that the facil- 
ity meets the requirements for being included in the NIOSH study: 
contributing at least 200 person years, having adequate personnel 
records to identify potentially exposed workers, and having no con- 
founding exposure to a known leukemogen. 


44229 (PB—86-191988/XAB) Dioxin registry report: 
walk-through survey of facility 
at Vulcan Materials » Chemical Division, Wichita, 
—— Marlow, D.; Fingerhut, M. (National Inst. for Oc- 
Safety and Health, Cincinnati, OH — Nov 

19 5. 73p. IWS—117.19). NTIS, PC A04/MF A 
A walkthrough survey of the rcaimamces a pro- 
duction facility at Vulcan Materials Company, Wichita, Kansas, 
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August 1983 was conducted. The purpose of the survey was to de- 
termine if the PCP workers should be included in the Dioxin Regis- 
try. Breathing-zone and environmental samples were analyzed for 
PCP, polychlorinated dibenzo-p-dioxins (PCDDs) and polychlosi- 
nated dibenzofurans (PCDFs). All PCP concentrations were below 
the OSHA standard of 0.5 milligram per cubic meter. Breathing 
zone PCDDs concentrations ranged from less than 0.008 to 1,067 
nanograms per cubic meter. Bulk samples contained up to 893 mi- 
crograms per gram (microg/g) PCDDs and up to 12.7 microg/g 
PCDFs. The personnel department maintained files for all current 
and approximately 1,800 terminated employees. Medical files exist- 
ed for terminated employees back to 1976. The company had a 
medical surveillance program for all employees provided by an out- 
side contractor and employed a full time nurse. The facility had a 
well organized safety program. There was a formal set of general 
safety rules for the entire facility and a set of specific safety rules 
for each department. The authors conclude that the PCP workers 
at the facility should be included in the Dioxin Registry. 


44230 (PB—86-195476/XAB) Growth response of two 
varieties of slash-pine seedlings to chronic ozone exposures. 
Hogsett, W.E.; Plocher, M.; Wildman, V.; hy D.T.; 
Bennett, J.P. (Environmental Protection Agenc 
OR (USA). Environmental Research Lab). "1985. 1lp. 
(EPA/600/J—85/383). NTIS, PC A02/MF A 

Two geographical varieties of Pinus elliottii oc seed- 
lings, elliottii and densa, were exposed continuously to two daily 
peak exposure profiles of ozone having 7-h seasonal means of 0.104 
and 0.076 ppm and charcoal-filtered air over a 112-day period. The 
profiles represented a daily rise and decline of hourly ozone con- 
centration. They were constructed with a daily hourly maximum, 
which for one profile (0.126 micro 1/1) exceeded the current ozone 
standard daily; the standard was not exceeded for the other profile 
(0.094 micro 1/1). Destructive harvests at 7-day intervals over the 
exposure period were employed to assess visible injury and to con- 
struct growth curves for stem diameter, plant height, top and root 
dry weight, and needle number and length. 


44231 (PB—86-195948/XAB) Method for developing 
ozone exposures that mimic ambient conditions in agricultural 
areas. Lefohn, A.S.; Hogsett, W.E.; Tingey, D.T. (Environ- 
mental Protection Agency, Co: OR (USA). Environ- 
mental Research Lab.). 1986. 7p. (EPA/600/J—86/046). 
NTIS, PC A02/MF AOI. 

facilitate the development of links between (1) vegetative effects re- 
sults that are generated in the laboratory and the field and (2) pre- 
dictive effects models that depend upon ambient air-quality data. 
Experimental-exposure profiles were constructed from a readily 
available ambient air-quality data base. Air quality data from select- 
ed monitoring sites were characterized over the 5-month growing 
season by identifying (a) the number of occurrences of hourly 
ozone concentrations equal to or above 0.07 ppm, (b) the number of 
days of each episode, (c) the number of days between episodes and 
(d) the rate of rise and decline of the daily ozone concentrations. 


internal flux, 
of leaf conductance. a D.M.; Ray, ¢ EXT. viron- 


(En 
mental Protection > |: IRR (USA). Environ- 
mental Research 1985. 10p. (EPA/600/J—85/389). 
NTIS, PC A02/MF Ai 

2 a geri ce 
among stomatal, residual, and epidermal conductances in determin- 
ing the flux of SO: air pollution to leaves. Variations in leaf SO, 
and H2O vapor fluxes were determined using four plant species: 
Pisum sativum L. (garden pea), Lycopersicon esculentum Mill. 
flacca (mutant of tomato), Geranium carolinianum L. (wild gerani- 
um), and Diplacus aurantiacus (Curtis) Jeps. (a native California 
shrub). 





44233 (PB—86-200466/XAB) National Air-Toxics Infor- 
eee ee 
local agency air-toxics activities. Final report. (Radian Co 
Research Triangle Park, NC =r = 34 D. 
(RAD—85-203-024-25-13). NTIS, PC A15 Aoi. 

The purpose of the report is to disseminate information pro- 
vided to the NATICH data base by state and local air agencies on 
their air-toxics activities. This computer-generated report super- 
sedes manually prepared interim reports published in September 
1984 and March 1985. It both updates and extends the information 
in the first two reports and contains information received up until 
July 1985. The report includes a listing of state and local agencies 
that have provided information to the Clearinghouse, air-toxics 
contacts, regulatory program information, acceptable ambient con- 
centrations and standards, pollutant research information, methods 
development activities, permitting information, source-testing infor- 
mation, and ambient monitoring information. 


44234 (PB—86-201704/XAB) Metabolic activation of or- 
ganic extracts from diesel, coke oven, roofing tar, and ciga- 
rette smoke emissions in the Ames assay. Williams, K.; 
Lewtas, J. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Health Effects Research Lab.). 
1985. 14p. (EPA/600/J—85/393). NTIS, PC A02/MF AOl1. 

The role of metabolic activation in the difference between a 
microbial and mammalian bioassays in the ranking of genotoxic po- 
tency of several environmental emissions was investigated. Al- 
though the relative potency in the Ames assay correlated well with 
the relative potency in mammalian cell and mouse skin for a series 
of automotive emissions (diesel and gasoline), this was not the case 
for the coke oven, roofing tar, and cigarette smoke condensate 
(CSC) emissions. The study examined several parameters of the 
metabolic activation with Salmonella typhimurium TA98 including 
S9 concentration and a comparison of Aroclor-1254 induced with 
uninduced S9 from both rat and hamster liver. The diesel-emissions 
sample was direct acting while the other samples required activa- 
tion. The standard S9 concentration (approximately 1.25 mg pro- 
tein/plate) also produced the maximum mutagenic activity. Induced 
S9s produced higher mutagenic activity than uninduced. The ham- 
ster S9 gave significantly higher mutagenic activies than rat S9 for 
the coke oven and CSC. 


44235 (PB—86-202884/XAB) Health-hazard evaluation 
report HETA 85-335-1629, Lahey Printing Press and Office 
Building, Littleton, Colorado. Gunter, B.J.; Thoburn, T.W. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). ya P1085. 14p. “ETA_85- -335-1629). 
NTIS, PC A02/MF A 

Environmental “mn titi samples were analyzed 
for toluene, perchloroethylene, chloroform, methylene-chloride and 
mineral spirits at the Lahey Printing Press and Office Building, 
Littleton, Colorado in June, 1985. The evaluation was requested by 
the County District Health Department to assess solvent exposure 
in the building, a two story structure that housed the print shop on 
the first floor. Twelve office workers were interviewed. All indi- 
vidual solvent exposures were below their relevant standards. The 
ratio of concentration to threshold limit value for mixed-solvent ex- 
posure ranged from 0.22 to 1.03. The American Conference of 
Governmental Industrial Hygienist criterion for mixed-solvent ex- 
posure is 1.0. Five workers felt that exposures in the building af- 
fected their health and reported symptoms of headache, fatigue, 
drowsiness, or disorientation. These symptoms tended to worsen as 
the week wore on. All workers reported solvent odors when first 
entering the building. The authors conclude that a potential health 
hazard exists from solvent vapors on the top floor. Recommenda- 
tions include improving the seal on the ventilation duct from the 
first floor, installing local exhausting ventilation in the print shop, 
and educating print shop employees on the current handling of sol- 
vents. 


seport HETA 85-007 1632, Goamed Teagan tote 
Company, California. Belanger, P.L. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Nov 1985. 11p. (HETA—85-047-1632). NTIS, PC 
A02/MF AO1. 
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Environmental and breathing-zone samples were analyzed 
for methyl-chloroform, benzene, and mineral spirits at General 
Telephone and Equipment Company, Carpenteria, California in 
January, 1985. The evaluation was requested by a union local to in- 
vestigate whether employees working in the switching offices were 
exposed to excessive concentrations of methyl-chloroform, bank 
cleaning fluid, or lubricant while cleaning and lubricating mechani- 
cal switches. Five workers were interviewed to determine if they 
experienced any symptoms of overexposure to solvents. All mineral 
spirits and methyl-chloroform concentrations were below their rele- 
vant standards. No benzene was detected. Two workers reported 
dizziness, headache, or finger numbness about 15 minutes after 
using methyl-chloroform to clean rotary switches. One worker re- 
ported white fingers after using methyl-chloroform. None of the 
workers were wearing protective equipment or clothing. The 
author concludes that no overexposure to organic solvents is occur- 
ring. The reported symptoms are consistent with solvent exposure, 
most probably dermal exposure to methyl-chloroform while clean- 
ing rotary switches. Recommendations include providing periodic 
training in chemical handling and instructing workers on how to 
use barrier cream when handling methyl-chloroform. 


44237 (PB—86-202900/XAB) Healthhazard evaluation 
report HETA 84-075-1634, Hydra-Matic Division of General 
Motors, Ypsilanti, Michigan. Daniels, W.J.; Orris, P. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Nov 1985, 17p. CHETA—84-075-1634). NTIS, 
PC A02/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for total particulates, trace metals, glycol ethers, and other organic 
materials at Hydra/Matic, a division of General Motors, in Ypsilan- 
ti, Michigan in March, 1984 and March, 1985. The evaluation was 
requested confidentially to investigate employee exposures to ma- 
chine coolants and additives used in the centerless grinding oper- 
ation. The central coolant system had been contaminated by sewage 
and high concentrations of chemicals had reportedly been added to 
the system to prevent bacterial growth. Questionnaire interviews 
were conducted with 75 employees. Eye irritation, sinus conges- 
tion, rhinitis, daily cough, upper respiratory infections, and skin 
complaints such as frequent dryness, itching, rash, and pimples 
were reported. All concentrations of chemical agents were below 
their relevant standards or not detectable. The authors note that no 
airborne contaminant that would pose a health hazard has been 
identified. Recommendations include properly maintaining the cool- 
ant system and individual machines, training employees in proper 
work practices for use with cutting fluids, and making barrier 
creams and protective clothing available. 


44238 (PB—86-203478/XAB) Health-hazard 
report HETA 84-060-1645, General Motors Corporation, 
Dayton, Ohio. Lichty, P.D.; Zey, J.N. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
an 985. 37p. CHETA—84-060-1645). NTIS, PC A03/MF 
Environmental and breathing-zone samples were analyzed 
for arsenic, other metals, arsine, and carbon monoxide at General 
Motors Corporation, Delco Moraine Division, South Facility, 
Dayton, Ohio in January and February, 1984. The evaluation was 
requested because of two arsenic-poisoning cases that occurred in 
department 48. All department 48 erfiployees were surveyed by 
questionnaire. Urine arsenic concentrations were measured. Only 1 
of 68 air samples contained arsenic, 3.3 microg/m*. The OSHA 
standard for arsenic is 10microg/m* Arsenic was not detected in 
any bulk samples. Nickel and barium were detected at concentra- 
tions of 177 to 1280 and 502 to 678microg/m*, respectively. The 
OSHA standard for either metal is S00microg/m* One copper 
sample, 5700microg/m*, exceeded the OSHA standard of 
1000microg/m*. Carbon monoxide and arsine concentrations were 
below their relevant standards. No workers had symptoms of ar- 
senic poisoning. Urine arsenic concentrations were within normal 
limits. The authors conclude that employees are not being exposed 
to detectable amounts of arsenic. The source of the arsenic poison- 
ing cannot be determined. Employees are overexposed to nickel, 
barium, and copper. Recommendations include improving employ- 
ee training and education regarding respiratory protection and re- 
ducing employee exposures to nickel and barium. 





6049 / ERA-11/19 


44239 (PB—86-203486/XAB) Health-hazard evaluation 
report HETA 81-335-1566, Union Carbide Caribe, Penuelas, 
Puerto Rico. Wilcox, T.; Lee, S. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Oct 1985. 
25p. (HETA—81-335-1566). NTIS, PC A02/MF A011. 

Environmental and ing-zone samples were analyzed 
for benzene, hydrazine, morpholine, cyclohexylamine, carbon black, 
and other organic solvents at Union Carbide Caribe in Penuelas, 
Puerto Rico in July, 1981 and October, 1983. The evaluation was 
requested by the union out of concern for possible benzene expo- 
sures, especially in the Employee Relations building, where it was 
feared that benzene-contaminated groundwater might be entering 
the building. Eleven employees were interviewed. Breathing-zone 
samples contained 0.03 to 0.10 mg/m* benzene. The OSHA stand- 
ard for benzene is 32 mg/m* Benzene concentrations above a 
sewer opening and in a condemned men’s room in the Employee 
Relations building were 134 mg/m®* and 126 mg/m, respectively. 
Area air benzene concentrations in the building ranged from 0.1 to 
1.1 mg/m*. Concentrations of the other chemicals were below their 
relevant standards. Symptoms such as muccus membrane irritation, 
chest discomfort, low back pain, anxiety or nervousness, and skin 
rash were reported. The authors conclude that a potential for ex- 
cessive exposure to benzene exists in the Employees Relations 
building. Recommendations include implementing a respiratory fit 
testing program and continued evaluation of the Employees Rela- 
tion building benzene contamination problem. 


44240 (PB—86-203494/XAB) Health-hazard evaluation 
report HETA eS ne ae Inland Steel, East Chicago, Indi- 
ana, Almaguer, D.; Orris, P. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA)). Oct 1 1985. 
15p. (HETA—82-309-1630). NTIS, PC A02/MF A011. 

Environmental and breathing-zone samples were analyzed 
for polynuclear aromatic hydrocarbons (PAHs) and coal-tar-pitch 
volatiles at the Inland Steel Company, East Chicago, Indiana in 
November, 1982 and September, 1984. The evaluation was request- 
ed because of concern about employee exposures during mainte- 
nance of the coke battery precipitator at the number 2 facility. 
Four former employees were interviewed. The cyclohexane soluble 
fraction of coal-tar-pitch volatiles ranged from 0.232 to 0.668 mg/ 
m*. The OSHA standard is 0.15mg/m*. Naphthalene concentrations 
up to 0.107mg/m* were detected. The OSHA standard for naphtha- 
lene is 50mg/m*. Other PAHs detected included phenanthrene, flu- 
orene and acenaphthene. The employees reported experiencing 
local skin, eye, ear, nose, and throat irritation while working on the 
coke battery precipitator in the past. Personal protective measures 
such as wearing safety boots, barrier creams on skin sur- 
faces, and showering and changing clothes before leaving the facili- 
ty were implemented. The authors conclude that a potential health 
hazard from PAHs and coal-tar-pitch volatiles is being adequately 
addressed by the facility. Recommendations include continuing the 
present personal protective measures and providing emergency 
rescue training. 


44241 (PB—86-203510/XAB) Health-hazard evaluation 
report HETA 85-433-1638, Current, Inc., Colorado Springs, 
Colorado. Gunter, B.J. (National Inst. for Occu 
Safety and Health, Cincinnati, OH (USA)). a 1985. 13p. 
(HETA—85-433-1638). NTIS, PC A02/MF A 

Breathing-zone and environmental ae ae analyzed 
for toluene, xylene, ethylbenzene, methylene chloride, perchlor- 


exposure, 
the NIOSH standard of 260mg/m*. The OSHA standard for meth- 
ylene chloride is 1700mg/m*. All other exposures were well below 
their relevant standards. Employee interviews indicated that the 
workers were satisfied with their jobs and complaints were limited. 
The complaints were not sufficient to warrant a medical evaluation. 
The author concludes that there is a potential health hazard from 
methylene chloride exposure. Recommendations include substitut- 
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ing less toxic solvents for methylene chloride and perchloroethy- 
lene if possible, installing local exhaust ventilation next to all print- 
ing presses, and prohibiting smoking and eating in the pressroom: 


44242 (PB—86-203528/XAB) Health-hazard evaluation 
—_ HETA 84-466 and HETA 85-017-1640, Federal Avia- 

tion Administration Facilities: Philadelphia, Pennsylvania; 
Westbury, New York. Zey, J.N.; Anderson, K.E. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
a, ae 1985. 27p. (HETA—84-466). NTIS, PC A03/ 


Environmental and breathing-zone samples were analyzed 
for carbon monoxide, carbon-dioxide, ozone, formaldehyde, and or- 
ganic solvents at the Philadelphia Airport Control Tower, Philadel- 
phia, Pennsylvania, and the New York Terminal Radar Approach 
Control, Westbury, New York in October to November 1984, and 
March, 1985. The evaluation was requested by the Federal Avia- 
tion Administration because of employee complaints of eye irrita- 
tion and respiratory problems. The ventilation systems at both fa- 
cilities were evaluated. An unspecified number of employees were 
interviewed. At the Philadelphia facility, carbon-dioxide exposures 
of up to 1,100 parts per million (ppm) were measured. A carbon- 
dioxide concentration of 1,000ppm or more was considered indica- 
tive of inadequate outside air supply. All other exposures were well 
below their relevant standards or non detectable. Eye, skin, throat, 
and respiratory irritation were the most commonly reported symp- 
toms. Problems in the design of the ventilation systems such as no 
outside air utilization during periods of extreme temperature and in- 
takes and exhausts being located in the same area were noted. The 
authors conclude that a health hazard does not exist at either facili- 
ty. The complaints probably stem from the ventilation systems. 
Recommendations include modifying and repairing the ventilation 
systems. 


44243 (PB—86-203916/XAB) Health-hazard evaluation 
a asia = pes Dag ge op agg age cel 
linois. Orris, P.; Kominsky, J. (National Inst. for 
tional Safety and Health, Cincinnati, OH (USA)). oo 1985. 
21p. CHETA—84-006-1639). NTIS, PC A02/MF A01 

A health hazard evaluation at the First National Bank build- 
ing, Chicago, Illinois in September 1983 was conducted. The eval- 
uation was requested by the fire department to obtain technical as- 
sistance concerning potential toxic effects from a fire occurring in a 
transformer vault beneath the building. Environmental samples 
were analyzed for polychlorinated biphenyls (PCBs), polychlorinat- 
ed dibenzofurans (PCDFs), and aie oe semere dibenzo-p-dioxins 
(PCDDs). Blood samples from two firemen hospitalized for smoke 
inhalation and two maintenance workers were analyzed for PCBs, 
PCDDs, and PCDFs. PCB contamination was limited to the vault, 
the concentration being 20,900 microg/ft?. Air PCB concentrations 
in the vault 4 hours after the fire averaged S8microg per cubic 
meter (m3). The NIOSH standard for PCBs is Imicrog/m®*. A sur- 
face wipe sample contained 114microg/ft? total PCDF and PCDD. 
The transformer oil contained 5.1 parts per million PCDFs. Serum 
PCB concentrations in the exposed individuals were below 10 parts 
per billion. No PCDFs or PCDDs were detected. The authors con- 
clude that a potential health hazard from PCBs, PCDDs, and 


i pational Safety Health, Cincinnati, 
OH (USA)). mn 1985. 20p. (HETA—83-091-1637). NTIS, 
PC A02/MF A 

aoanaane and breathing-zone samples were analyzed 
for 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (TCDD) and total dust 
during cleanup of flood debris at Times Beach, Missouri in 1983. 
The evaluation was requested by the Missouri Department of Natu- 
ral Resources to monitor and assess the contractor's employee per- 
sonal-protective program while cleaning up flood debris potentially 
contaminated with TCDD. Work practices were observed. No 





TCDDD was detected. Total dust concentrations ranged up to 6.98 
mg/m*. The OSHA standard for total dust is 15mg/m3. A number 
of major deficiencies in the contractor's health and safety program 
were observed. Respirators were used without being fit tested. No 
physical barriers between contaminated and non-contaminated areas 
were provided. Wastewater from decontamination trenches going 
off site was allowed to accumulate on the surface and seep into the 
ground. All individuals reporting to the staging area for work 
drove through the contaminated area. The author concludes that 
workers at the site were at no additional health risk due to dioxin 
or total dust exposures. Recommendations include testing respira- 
tors for proper fit, providing training on respirator maintenance, 
and properly arranging decontamination areas, so that workers pro- 
gressed to cleaner sites as they were being decontaminated. 


44245 (PB—86-205739/XAB) Health-hazard evaluation 
report HETA 80-035-1635, Bofors-Nobel/Lakeway Corpora- 
tion, Muskegon, Michigan. Handke, J.L.; Lee, S.A.; Pat- 
node, R.; Singal, M. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Nov 1985. 28p. 
(HETA—80-035-1635). NTIS, PC A03/MF AO1. 

Environmental and breathing-zone samples were analyzed 
for dichlorobenzidine, oryzalin, and dinitrochlorobenzene at 
Bofors/Nobel/Lakeway Muskegon, Michigan in No- 
vember, 1980, February, 1981, and August, 1982. The evaluation 
was requested by the union local to investigate dermatitis, possible 
reproductive effects, and reported bladder cancer cases among the 
employees. Thirty-six workers were interviewed by questionnaire. 
Medical records were reviewed. Urine samples were obtained 
before and after cleanup operations and analyzed for dichlorobenzi- 
dine. Breathing zone oryzalin and dichlorobenzidine concentrations 
averaged 28 and 0.9 microg/m® respectively. Full-shift skin expo- 
sures to dichlorobenzidine averaged 6.3 micrograms per 25 cm? 
Dichlorobenzidine surface contamination was found in the pack/ 
out locker room; no dinitrochlorobenzene was detected. No ad- 
verse reproductive effects were reported. Fifty-three percent of 
workers with potential dinitrochlorobenzene exposure and 31% 
without exposure reported skin problems. Ten cases of bladder 
cancer, with a mean latency of 13.3 years, were documented. 
Before cleanup operations began, 68% of the exposed workers had 
detectable urinary dichlorobenzidine, after cleanup, this was re- 
duced to 28%. The authors conclude that there is a hazard from 
dichlorobenzidine. Recommendations include improving housekeep- 
ing procedures and possibly modifying production procedures to 
reduce dinitrochlorobenzene exposure. 


44246 (PB—86-206042/XAB) Health-hazard evaluation 
report HETA 85-268-1641, Products Research Chemical 
Corp., Gloucester City, New Jersey. Seixas, N.; Ordin, D. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). Dec i985. 5Op. “HET A--85.268-1641), 
NTIS, PC A03/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for methylethylketone, 1,1,1-trichloroethane, toluene, xylene, and 
ethylbenzene at the Products Research Chemical 
Gloucester City, New Jersey in May and July, 1985. The evalua- 
tion was requested by workers because of concern for potential 
health effects from chemical exposures at the facility. The evalua- 
tion was assigned to the New Jersey State Department of Health. 
Twenty-one employees were interviewed by questionnaire. Work 
practices were observed. All exposures were well below their rele- 
vant standards, generally averaging less than 4.0 parts per million 
(ppm), except for methylethylketone. The pot washer had a mean 
methylethylketone exposure of 50.2ppm. Five employees reported 
skin problems. No other health related problems were reported. 
The facility had a respiratory-protection program. The pot washer 
used an air-supplied respirator. The authors conclude that a signifi- 
cant health hazard does not exist at the facility. Recommendations 
include educating and training the pot washer in the importance of 
full respiratory and skin protection, installing pumps on the drums 
and local exhaust ventilation in the batch make/up area, and con- 
structing a vented work station in or adjacent to the compounding 
area for use during jobs having potentially hazardous exposures. 
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44247 (PB—86-206067/XAB) Health-hazard evaluation 
report HETA 84-478-1636, Palace Theater, New York, New 
York, Fannick, N. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Nov 1985. 13p. 
(HETA—84-478-1636). NTIS, PC A02/MF AO1. 
Environmental and breathing-zone samples were analyzed 
for 1,1,1-trichloroethane (TCE) at the Palace Theatre, New York in 
January and April, 1985. The evaluation was requested by Local 
802 of the American Federation of Musicians to investigate epi- 
sodes of headache and nausea among musicians during perform- 
ances. The musicians had reported that the symptoms were associ- 
ated with a sweet odor. TCE was used to clean costumes for the 
production. TCE concentrations in the orchestra pit when no 
cleaning with TCE was being done averaged 2.5 mg/m*. With 
TCE spotting activity, TCE concentrations were 7.1 to 10.0mg/m* 
in the orchestra pit. TCE concentrations at the spotting table were 
51.7 to 58.7mg/m*. The OSHA standard for TCE is 1900mg/m*. 
The author concludes that no hazardous exposures to TCE oc- 
curred at the theater. Recommendations include providing organic 
vapor cartridges for the respirators used during the spotting oper- 
ation, discontinuing use of circulating fans to dry the cleaned cos- 
tumes, using a less harmful spotting compound than TCE, and pro- 
vide dilution ventilation into the orchestra pit one hour before cur- 


44248 (PB—86-206075/XAB) Health-hazard evaluation 
report HETA 83-019-1562, Berlex Labs., Wayne, New 
Jersey. Igliewicz, R.; Schmidt, M.; Gann, P. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Sep 1985. 48p. (HETA—83-019-1562). NTIS, PC 
A03/MF AOI. 

Breathing-zone samples were analyzed for quinidine at 
Berlex Laboratories, Wayne, New Jersey in January, February, and 
June through August, 1983. The evaluation was requested by the 
local union to investigate work related skin rashes and respiratory 
symptoms among employees involved in producing quinidine-glu- 
conate. interviews were conducted with 47 employ- 
ees in April, 1984. Medical examinations including serum immunol- 
ogy and skin prick tests were also performed. Airborne quinidine 
concentrations ranged from 0.2 mg/m®* in the packaging area to 
5.0mg/m‘ in the manufacturing area. There is no federal standard 
for quinidine. Seventy percent of the employees reported respirato- 
ry and skin symptoms such as rashes, stuffy nose, red puffed eyes, 
chest tightness, and wheezing. Nineteen percent of the employees 
had allergic contact dermatitis. The results of the immunological 
and skin prick tests were negative. The authors conclude that a 
health hazard due to exposure to quinidine powder exists. The pri- 
mary cause of the symptoms appears to be an irritant effect from 
exposure to the powder. Recommendations include reducing expo- 
sures with engineering controls and work practices and developing 
a personal air sampling protocol. 


44249 (PB—86-206083/XAB) Health-hazard evaluation 
report HETA 85-067-1614, Hospital of the University of 
Pennsylvania, Philadelphia, Pennsylvania. Chrostek, W.J. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). Aug 1985. 18p. (HETA—85-067-1614). 
NTIS, PC A02/MF A0O1. 

Area air samples were analyzed for 4,4’-methylene-jiphenvli- 
socyanate (MDI), total reactive isocyanate groups (TRIG), acetone, 
methylethylketone, formaldehyde, 1,1,1-trichloroethane, perchlor- 
oethylene, styrene, and petroleum hydrocarbons at the University 
of Pennsylvania Hospital, Philadelphia, Pennsylvania in January, 
1985. The survey was requested by the director of the orthotic/ 

ic laboratory to evaluate environmental air quality in the 
laboratory during rigid foam mixing, pouring, and grinding oper- 
ations. Two of three air samples had TRIG concentrations of 224 
and 434 microg/m*. There is no federal standard for TRIG, al- 
though there is a British standard of 20microg/m® for a 10-hour 
workday. MDI was not detectable. All other exposures were either 
below their relevant standards or not detectable. The author notes 
that some renovations had been made following an earlier NIOSH 
survey in 1981. He concludes that laboratory personnel are exposed 
to isocyanates. Recommendations include using local exhaust to 
ventilate the mixing, pouring, and setting rigid foam operations, 
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using NIOSH recommended respirators until diisocyanate emissions 
are controlled, and following the medical recommendations for per- 
sonnel that are outlined in the NIOSH diisocyanate Criteria Docu- 
ment. 


44250 (PB—86-211257/XAB) Effects of SO. on growth 
and yield of winter crops grown in California, Research 
report (Final) November 1983-February 1985. Thompson, 
C.R. (California Univ., Riverside (USA). Statewide Air Pol- 
lution Research Center). Sep 1985. 193p. NTIS, PC A09/ 
MF AOl1. 

The objective of the study was to ascertain the sensitivity of 
wheat and lettuce to SO2 or ambient oxidants when plants are ex- 
posed under California winter conditions, the season when these 
crops are normally grown in California. The study was conducted 
in open top field chambers at the University of California, River- 
side. Wheat was exposed to SO2 or ambient oxidants for 118 days. 
Lettuce was exposed to SO. or ambient oxidants for 47 days. SO. 
at 183 and 393 micrograms/m® produced chlorotic injury on wheat 
leaves and increased total leaf sulfur. At 79 micrograms/m*, SO2 
reduced wheat leaf buffering capacity. SO. at 393 micrograms/m®* 
reduced total wheat seed weight by 31%. Lettuce showed no detri- 
mental effect from SO:. 


44251 Acid clusters. Keesee, R.G.; Castleman, A.W. Jr. 
(Dept. of Chemistry, Pennsylvania State Univ., University 
Park, PA 16802). American Chemical Society, Division of Pe- 
troleum Chemistry, Preprints; 31: No. 2, 533-535(Apr 1986). 
(CONF-860425—). 

From 191. American Chemical Society national meeting; 


New York, NY, USA (13 Apr Foye 
Molecular clusters can be to be the smallest size 


range of an aerosol particle size distribution. Nucleation from the 
gas phase to particles or droplets involves the formation of clusters 
in the initial stages. Consequently, knowledge of the properties and 
formation of clusters containing acids contribute to an understand- 
ing of acid rain. This paper presents an overview of results ob- 
tained in the laboratory on the formation and stability of both neu- 
tral and ionized acid clusters. With free jet expansion techniques, 
the authors have produced clusters of aqueous nitric acid, aqueous 
hydrochloric acid, aqueous sulfuric acid, acetic acid and aqueous 
sulfur dioxide. For analogy to buffering, the formation of clusters 
containing ammonia have also been examined. These have included 
ammonia with aqueous nitric acid, hydrogen sulfide and sulfur di- 
oxide. The basic experiment involves expansion of vapor through a 
nozzle, collimation of the jet with a skimmer to form a well-direct- 
ed molecular beam, and detection of clusters via electron impact 
ionization and mass spectrometry. Some variations include the in- 
troduction of a reactive gas into vacuum near the expansion as de- 
scribed elsewhere and the implementation of an electrostatic qua- 
drupolar field to examine the polarity of the neutral clusters. 


44252 Method for determination of 518O and concentra- 
tion of H2O, in rainwater. Holt, B.D.; Kumar, R. (Argonne 
National Lab., 9700 South Cass Avenue, Argonne, IL 
60439). American Chemical Society, Division of Petroleum 
Chemistry, Preprints; 31: No. 2, 536-537(Apr 1986). (CONF- 
860425—). Contract W-31-109-ENG-38. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The mechanism of formation of sulfate in rainwater by oxi- 
dation of SO: by HzO, in the atmosphere can be conveniently stud- 
ied by measurements of the 6*O (deviation in parts per thousand 
(0/) of the '*O/"*O ratio of the sample from that of the standard 
reference material, Standard Mean Ocean Water) values of the 
SO* 4, H2O2 and associated H2O. Procedures have been previously 
established for determination of 5'*O in SO*, and H2O(1). This 
paper describes a newly developed method for determining 5*O 
and concentration (ppb range) of HzO, in rainwater. For this 
method, 20-L samples of rainwater are collected; acidified with 
HeSQ,; chilled to ~5°C; and kept refrigerated until time of analy- 
sis. Each 20-L sample is then filtered; quantitatively degassed of 
dissolved oxygen by a combination of evacuation, ultrasonic agita- 
tion and helium sparging (VUS); and treated with pulverized crys- 
tals of KMnO,. The O; that is produced by the KMnO, oxidation 
of H2O: in water is removed from solution by the VUS treatment 
and is quantitatively converted to CO: in the helium stream. The 
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CO, is cryogenically collected for subsequent measurement (to de- 
termine H2O. concentration) and mass spectrometric analysis (to 
determine 5140). 


44253 reactions in clouds. Schwartz, S.E. 
(Environmental Div., Brookhaven National Lab., 
Upton, NY 11973). American Chemical Society, Division of 
Petroleum Chemistry, rints; 31: No. 2, 371-373(Apr 
1986). Contract AC02-7 (00016. 

The composition of liquid-water clouds and the processes re- 
sponsible for this composition are of obvious current interest in 
clouds constitute the immediate precursor of precipitation. Addi- 
tionally, cloud composition is of interest because impaction of cloud 
droplets on surfaces may directly deliver dissolved substances onto 
natural or artificial materials. In-cloud processes also influence clear 
air composition, since dissolved substances resulting from in-cloud 
reactions are released into clear air as gases or aerosol particles 
upon evaporation of the cloud. It is thus desirable to gain enhanced 
description of the composition of clouds and the mechanisms 
whereby clouds attain that composition. This talk outlines methods 
of describing aqueous-phase reactions in liquid-water clouds, with 
emphasis on processes involving dissolution of sulfur and nitrogen 
oxides and their reactions to form sulfuric and nitric acids. Liquid- 
water clouds represent a potentially important medium for atmos- 
pheric chemical reactions in view of their high liquid water content 
(10* to 105 times that associated with clear-air aerosol) and their 
high state of dispersion (typical drop radius = 


50%) and persistent (lifetimes of a few tenths of an hour to several 
hours). The presence of liquid water also provides thermochemical 
driving force for production of the highly soluble sulfuric and nitric 
acids. 


44254 Heterogeneous SO. oxidation and 
bustion. Novakov, T. (La 


incomplete com- 
wrence Berkeley Lab., Univ. of 
California, Berkeley, CA 94720). American Chemical Society, 


Division of Petroleum Chemistry, 
418(Apr 1986). Contract AC03-76S 
De cea nt nce idles Oe ond 
dation in several heavily polluted urban atmospheres is presented. 
This evidence, complemented by laboratory experiments, points to 
a link between sulfate production and products of imcomplete com- 
bustion. The amount of SO: oxidized depends critically on the 
physical properties of the being highest when the at- 
mospheric conditions favor the formation of liquid droplets. Two 
sites were selected for field studies - one in Ljubljana, Yugoslavia, 
and the other in Beijing, China. These locations are well suited for 
such a study because of high pollutant concentrations, especially 
during winter. Space heating, in a large number of dispersed indi- 
vidual furnaces and a few larger central heating plants, is the prin- 
cipal source of SO. during the winter. Because relatively low-grade 
coal is burned in inefficient combustors, large soot concentrations 
are observed in the winter. Ljubljana in the winter is characterized 
by relatively cold temperatures and high relative humidities. Be- 
cause of the humidity, low wind speeds and temperature inversions, 
characteristic pollution-induced urban fogs occur almost daily. In 
contrast, the Beijing winters are generally dry with average relative 
humidity below approximately 50%. 


4 31: No. 2, 416- 


44255 Accommodation 
oxide on water surfaces: Their implications 
in cloud water. Lee, J.H.; Tang, LN. (Dept. of Applied Sci- 
ence, Environmental Div., Brookhaven ae 
Lab., Upton, NY 11973). American Chemical Society, Divi 
sion of Petroleum Chemistry, Preprints; 31: No. 2, 435- 
436(Apr 1986). 
Mass transfer is important in many dynamic processes that 
occur, both in scientific studies and in engineering applications. In 
, the rate of incorporation of trace gases into aqueous 
— in the atmosphere has recently received much attention be- 
cause of its relevance to acid precipitation. In the present paper, ex- 


gaseous ozone into aqueous phase: 
for ozone has been measured for the first time. 





44256 — solubility and reactivity of nitrous acid. 
Bet A Y.N. (Environmental Chemistry Div., 
of Ai plied Science, Brookhaven National Lab., 
nae American Chemical Society, Division of 
Chemistry, rints; 31: No. 2, 437-440(Apr 
1986). Contract AC02-7 (00016. 

The scavenging of atmospheric nitrogen oxides species by 
wet processes (e.g., rainout) may play an important role not only in 
the production of NO/sub 3-/ but also in the atmospheric residence 
time of these species. In view of the presence of up to 8 ppb nitrous 
acid (HNO:) in the atmosphere, the authors have determined the 
equilibrium and kinetic data necessary for the evaluation of the at- 
mospheric importance of the gas-aqueous HNO: reactions. 


44257 CromieSoereesc ion a onships in 
American precipitation. Chapman, E.G.; Sklarew, D.S. (Pa- 
cific Northwest Lab., Richland, WA 99352). American 
Chemical Society, Division of Petroleum Chemistry, Preprints; 
31: No. S 474-479(Apr 1986). Contract AC06-76RL01830. 

The mechanisms that can lead to the presence of low molec- 
ular weight organic compounds in precipitation are not well under- 
- stood, but are of increasing interest to atmospheric scientists. For- 
mate (HCOO~) and acetate (CHsCOO™) ions have been detected 
in significant concentrations in precipitation collected in remote re- 
gions of the world and in rural, suburban, and urban areas of North 
America. Acid forms of these ions are suspected as the parent com- 
pounds, although organic salts or materials such as peroxyacetylni- 
trite (PAN) are also potential sources. The pathways which can 
lead to the presence of such compounds in precipitation can be 
classified into three main categories: scavenging of aerosol particles 
containing organic salts and acids, homogeneous gas phase produc- 
tion with subsequent scavenging of organic compounds (including 
acids and compounds such as PAN), and aqueous phase oxidation 
of aldehydes and other acid precursors. Determination of the domi- 
nant pathway is important for assessing the potential impact of or- 
ganic compounds on overall precipitation chemistry. For example, 
preliminary modeling studies suggest that aqueous-phase organic 
acid formation mechanisms may compete with inorganic com- 
pounds such as SO; for available oxidants, leading to lower sulfate 
production. The degree of organic-inorganic interaction and the 
complexity of the dominant reaction mechanism may have impor- 
tant implications for the development of large-scale regional acid 
deposition models. To better assess the plausibility of these various 
pathways, statistical analyses and equilibrium scavenging calcula- 
tions were performed on organic and inorganic precipitation chem- 
istry data obtained at three sites in the eastern United States. The 
results of these analyses are compared to theoretical expectations 
based on the various pathways. 


44258 Chemical instrumentation for field studies of at- 
mospheric wet deposition processes. Tanner, R.L. (Environ- 
mental Chemistry Div., Dept. of A of Aj pp plied Science, Brookha- 
ven National Lab., Building 426, Upton, NY 11973). Ameri- 
can Chemical Society, Division of Petroleum Chemistry, Pre- 
prints; 31: No. 2, 538-540(Apr 1986). (CONF-860425—). 
Contract AC02-76CH00016. 


From 191. American 
Bow: ee Se a 1986). 
wet deposition processes require the differ- 
cithlen auh tetctiaation ot amy tose eetio nadine 
mosphere. The species may be present in clear-air-gaseous or aero- 
sol phases, or they may be distributed between cloudwater or pre- 
cipitation and interstitial gaseous phases. Analytical requirement on 
existing techniques have been extremely rigorous and, in several 
cases, ae ae required development of new approaches to the sam- 
pling and determination of critical species. This paper views these 
developments with respect to airborne sampling in the following 
general areas: determination of sub-ppb levels of nitrogen oxides 
(NO, NO/sub x/, HNOs) in real-time using ozone chemilumines- 
cence; determination of sub-ppb levels of sulfur dioxide and aersol 
sulfate in real-time using the flame photometric detector; determina- 
tion of oxidants (ozone, PAN, H2O2) in gaseous and aqueous 
phases; determination of organic species (hydrocarbons, aldehydes, 
acids in gaseous and aqueous phases; cloud/raindrop - free air sam- 
pling; collection of aqueous liquid and solid samples; direct meas- 
urement - particle size distributions (aerosols, cloud droplets, rain 
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44259 ee eS 
cilities. Hahn, J.L.; Kmetovic, D.J. (Cooper En oN 
(Washington D.C); 13 


Richmond, CA). Energy Techno 
898-919(Mar 1986). (CONF-86030. 

From 13. annual energy technology conference and exposi- 
nS ant eels caads on 1986). 

jected emissions of criteria pollutants resulting from 

sis. allman ea IR eal dite 2° WAU tr ecmaintitinae se 
prepared fuel technologies are calculated based on a wide source 
test data base. The removal efficiencies of accepted Best Available 
Control Technology and of advanced control systems are also pre- 
sented and used to produce emissions estimates. Problems inherent 
in the simultaneous control of several contaminants from this com- 
plex flue gas matrix are outlined. The control of oxides of nitrogen 
(NO/sub X/) is given particular emphasis in this paper, since it has 
been identified as a major project constraint in areas which do not 
attain ambient standards for oxidant or nitrogen dioxide. Control 
technology options are briefly discussed in the final section of the 
report. 14 references, 3 figures, 5 tables. 


44260 Use of natural gas for environmental purposes. 
Hay, N.E. (American Gas Association, Arlington, VA). 
Energy Technology (Washington, D.C.); 13: 971-984(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion = '86); tire DC, USA (17 Mar 1986). 

The environmental advantages of natural gas have long been 
recognized. For example, the combustion of natural gas produces 
lower criteria emissions than combustion of other fossil fuels; emis- 
sion reductions can be quickly achieved using natural gas, ial- 
ly since many emitters already have gas service; and, such use of 
gas may require significantly lower capital investment than other 
control methods. Until recently, these environmental advantages 
have been taken advantage of only to a very limited degree before 
there were clean air laws, reducing emissions had no economic 
value for the emitter. Second, when much of our clean air legisla- 
tion was written and implemented, preconceptions regarding the 
future price, supply and use technology for natural gas resulted in 
gas use being excluded or ignored as a compliance method. This is 
the eighth year of a gas supply (deliverability) surplus; gas prices 


compliance. 22 references, 2 tables. 


44261 Using natural gas to control SO/sub X//No/sub 
X/ emissions through sorbent and reburn technolo- 
gy. a M.P.; Folsom, B.A. ergy and Environmental 
Research Corp., Irvine, CA). Energy Tec (Washing- 
ton, D.C.); 13: 985-993(Mar 1986). (CONF- 860303—). 

From 13. annual energy technology conference and exposi- 
oN ee 

the nation is to continue to use one of its major indigenous 

etniia aitlan on he uae anaemecads mane ae 
control technologies must be found for acid rain precursors in 
order to safeguard the environment. Gas reburning with sorbent in- 
jection (GR-SI) is a retrofittable technology which is generally ap- 
plicable to a wide range of both wall-and corner-fired boilers. GR- 
SI reduces both acid rain precursors and is therefore an effective 
acid rain control strategy. It is a combination of two technologies: 
reburning for in-furnace NO/sub X/ control and the injection of a 
calcium-based sorbent in the furnace or convective path of a pul- 
verized coal-fired boiler for in-situ SO/sub X/ removal. The cost 
effectiveness of GR-SI is dependent upon two factors - the cost of 
natural gas and sorbent cost/utilization. 7 references, 4 figures. 


44262 EPRI’s indoor air quality research. Young, C.L. 
(Electric Power Research Institute, Palo Alto, CA). E 
Tech (Washington, D.C.); 13: 1379-1383(Mar 19: 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
or ‘86); Washington, DC, USA (17 Mar 1986). 

A description of some of EPRI’s major indoor air quality 

projects demonstrates the commitment of the nation’s electric utili- 
ties to address critical questions surrounding indoor air quality. 
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EPRI will continue to support research to provide utilities and the 
general public with information about the influence of various 
sources, building ‘structure and operation, and occupant activities 
on indoor air quality, as well as about indoor pollutant exposures 
and their possible health consequences. Recognizing that research 
in all of these areas is not the exclusive province of electric utilities, 
EPRI looks forward to opportunities for cooperating further with 
interested funding agencies in the federal sector and elsewhere. 


44263 EPA's LIMB research, development, and demon- 
stration program. Hendriks, R.V.; Nolan, P.S. (Environmen- 
tal Protection Agency, Research Triangle Park, NC). 
Energy Technology (Washington, D.C.); 13: 199-213(Mar 
1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The EPA LIMB program has developed an understanding 
of key processes governing the control of sulfur emissions from 
coal-fired utility boilers with dry sorbent injection. An engineering 
evaluation of this information has resulted in the development of a 
process design for the retrofit LIMB system to a 105 MW wall- 
fired utility boiler and a planned 1-year demonstration of system 
operation. The Demonstration process design is described with per- 
tinent research program results which support the choices to design 
variables. The LIMB Program will continue to investigate areas 
which will improve the effectiveness, reduce the cost, and broaden 
the applicability of LIMB technology. 4 figures, 2 tables. 


44264 Reduction of sulfur dioxide emissions from coal- 
fired — Feibus, H.; Muchunas, P. t. of eae 
Germantown, MD). Energy Technology (Washington, D. 
13: 214-222(Mar 1986). (CONF. 860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

DOE has two initiatives underway aimed specifically at acid 
rain precursor control that seek to develop technologies that have 
the capability to remove moderate levels of SO: while holding 
costs to a minimum, and will be available by the end of the decade 
or in the early 1990's. A brief description was provided on the five 
projects for which contracts were recently awarded under two soli- 
cations resulting from the initiatives. If successful, research on these 
technologies may provide industry with the means for controlling 
emissions from existing coal-fired facilities at a reasonable cost. 3 
references. 


Evaluation of fundamental phenomena associated 
aces S ceead an eal lgtane tr ene oo 
combustors. La Fond, J.F.; Johnson, T.R.; Payne, R.; 
oe J.A. (Energy 

eve e, CA). Energy Technology (Washington, D.C.); 
13: 33-245(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 
The investigations described in this paper have been aimed 
capture of sulfur using calcium-based sorbents 
oo fuel-rich precombustor conditions. These results can be sum- 
marized as follows: Under fuel-rich conditions, CaO reacts very 
quickly with H2S and to a miuch higher level than CaO and SO, 
under corresponding fuel-lean conditions. At fuel-rich conditions 
that favor high carbon burnout (high temperature, near stoichio- 
metric), sulfur evolves from the coal mainly as SO:. Sulfur capture 
is enhanced by injection of the sorbent into lower temperature re- 
gions, probably due to less sorbent sintering when exposed to lower 
temperatures. Typical molten coal ash and mixtures of coal ash and 
CaO are incapable of holding large amounts of sulfur in a coal pre- 
combustor environment. Large amounts of Fe:Os can help reduce 
the melting temperature of slag and increase the slag sulfur capacity 
but may be technically difficult to implement and economically im- 
. Coal ash/CaO slags rapidly desulfurize from super-equi- 
librium levels of sulfur at precombustor temperatures and gas com- 
positions. Additional testing is currently in progress, but the data 
collected so far indicates that attempts to capture sulfur by injec- 
tion of dry sorbent in slagging precombustors will meet with sever- 
al difficult obstacles. 13 references, 19 figures, 26 tables. 
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44266 Field evaluation of a low NO/sub x/ burner for oil 
fired package boilers. Brown, R.; Castaldini, C.; Mason, H.; 
Toden ant K. (Acurex Corp., Mountain View, 
CA). eo echnology (Washington, D.C.); 13: 246- 
254(Mar 1986). (CONF. 430308) 
From 13. annual energy technology conference and exposi- 
er 26); Washington, DC, USA (17 Mar 1986) 
tal Protection Agency (EPA) sponsored pro- 
gum. an duals ae ae Ge ee et 
evaluate a low NO/sub X/ burner for high nitrogen residual oil 
fired industrial boilers. The host facility, which is currently being 
selected, will be a single burner package watertube boiler with a 
thermal heat input in the range of 44 to 73 MW (150 to 250 Btu/ 
hr). The burner to be evaluated uses two-stage combustion with ini- 
tial substoichiometric combustion at sustained high temperature to 
chemically reduce fuel nitrogen compounds and produce stack 
NO/sub X/ emissions of approximately 100 ppm. This technical 
basis is also effective for thermal destruction technical basis is also 
effective for thermal destruction of waste compounds cofired with 
the oil, so the field evaluation may include as an option the cofiring 
of highly nitrated wastes. The burner concept has been previously 
demonstrated on a 16 MW (54 million Btu/hr) enhanced oil recov- 
ery steam generator. Several concepts are being evaluated to scale 
up and adapt the technology from that demonstration to the indus- 
trial boiler application. These include reduced residence time, in- 
creased initial temperature, interstage cooling and sidefire air to 
suppress second stage NO/sub X/. The field evaluation is currently 
scheduled to begin in mid-1987. 7 references, 4 figures. 


44267 Chemistry of a flue gas combined NO/sub x/ and 
scrubber employing ferrous cysteine additives. Tu, M.D.; 
, S.G. New York, NY; American Institute of Chemi- 
cal Engineers (1986). 21p. (CONF-860447—). 
From American Institute of Chemical Engineers spring na- 
tional meeting; New Orleans, LA, USA = 1986). 
cysteine additi 


Employment of ferrous ives creates different 
and simpler scrubber chemistry, Samet ta aatiie Guinn 
using ferrous chelates such as FE**(EDTA). Instead of being 
mainly converted to nitrous oxide, nitric oxide in flue gas can be 
concentrated and/or reduced to nitrogen gas, and production of di- 
thionate ions and nitrogen-sulfur compounds in scrubbing systems 
can be suppressed or avoided. Fixation of nitric oxide can take 
place by rapid reaction with ferrous cysteine to form solid cystina- 
todinitrosyl iron (II) which can release NO upon heating. Cysteine 
can rapidly reduce ferric to ferrous ions while itself is oxidized to 
form cystine. The latter can be reduced back to cysteine by SO:. 


44268 Selective chemical detection by energy 
of sensors. Stetter, J.R.; wa, T. on Sat ca teeae) 
US Patent Application’ 6-736,196. 20 May 1985. 23p. Con- 
tract W-31-109-ENG-38. DE86013724 NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013724. 

A portable instrument for use in the field in detecting, identi- 
fying, and quantifying a component of a sampled fluid includes a 
sensor which chemically reacts with the component of interest or a 
derivative thereof, an electrical heating filament for heating the 
sample before it is applied to the sensor, and modulating means for 
continuously varying the temperature of the filament (and hence 
the reaction rate) between two values sufficient to produce the 
chemical reaction. In response to this thermal modulation, the 
sensor produces a modulated output signal, the modulation of 
which is a function of the activation energy of the chemical reac- 
tion, which activation energy is specific to the particular compo- 
nent of interest and its concentration. Microprocessor means com- 
pares the modulated output signal with standard responses for a 
plurality of components to identify and quantify the particular com- 
ponent of interest. 4 figs. 


44269 Acid deposition: a national Hendrey, 
G.R. (Brookhaven National Lab., Upton, NY). ep 1-16 of 
Acid ition. Adams, D.P.; Page, W.P. New York, NY; 
Plenum (1985). (CONF- $306288—). 
From Acid deposition: environmental, economic, and policy 
issues; ——— NY, USA Se Jun_ 1983). 
paper addresses the problem of the deposition of exces- 
sive oul eof sulfur and nitrogen from the atmosphere in the 
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United States east of the Mississippi River. Calculations based on 
emission inventories and simplifying assumptions indicate electric 
utilities account for 66% of SO2 emissions, 29% of NO/sub x/ 
emissions and about half of precipitation acidity. The sensitivity of 
surface waters is controlled by and represents an integration of bio- 
geochemical processes in their edaphic settings. Observations of 
forest dieback in the U.S. and abroad are discussed, and it is sug- 
gested that acid deposition may contribute to the problem. 


44270 Acid rain interactions with leaf surfaces: a review. 
Shriner, D.S.; Johnston, J.W. (Oak Ridge National Lab., 
Oak Ridge, TN). pp 241-254 of Acid deposition. Adams, 
D.P.; Page, W.P. New York, NY; Plenum Press (1985). 
(CONF-8306288—). 

From Acid : environmental, economic, and policy 
issues; Plattsburgh, NY, USA (10 Jun 1983). 

This chapter provides a review and discussion of literature 
pertinent to the interactions between vegetation surfaces and acidic 
deposition. The terrestrial regions of North America and Europe 
that experience elevated levels of acidity in rain are typically cov- 
ered with at least one layer of vegetation; those vegetation surfaces 
are the primary receptors of rain-deposited pollutants. Alterations 
of leaf surface structure and function may be manifested by changes 
in whole plant function. Interactions of vegetation surfaces with 
acid rain involve the response of secondary receptors, such as soil 
and aquatic systems. 
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(Beitrae; Po pp — Tritium in the rain- 
; Henrich, 


44271 

fall. Schoenhofer, (Umweltbundesamt, 
Vienna, Austria. FT es Diutaenaee 1985. (In 
German). NTIS od Sales Only), PC A09/MF AO1. File 
Number DE86703002 

In Piitenmneel radioactivity in Austria - results 1980- 
1983. 

Monthly mean values of tritium concentration in the rainfall 
from October 1980 to December 1983 are given for eight sampling 
points in Austria. There is the usual seasonal variation - minimum 
in the winter, maximum in the summer - and additionially a general 
decrease. The latter is due to the cessation of atmospheric nuclear 
weapon tests in the sixties. However the values are still above the 
natural level of 0.7 Bq/l as obtained in 1952. An anomalous in- 
crease in March 1983 north of the Alps is probably due to a release 
of tritium in Switzerland. Even in this case the values were far 
below the danger limits. Measurements were done by liquid scintil- 
lation. By optimizing the apparatus and the measuring conditions, 
measurements could be made without concentration and a detection 
limit of 2.5 Bq/1 with a measuring time of 500 min was obtained. 


—587) Application of passive and active 
measuring methods to quantify radon sources and radon be- 
ikon. 4) aes toe on ee 

W. (Bid isches Inst. fuer Reaktorforschung, 
Wosrsalingss eee Feb 1986. 3lp. (In German). 
NTIS ned ~~ Only), PC A03/MF AOl1. File Number 
DE86702! 
si of radon and pathways in which radon can reach 
dwelling-rooms are discussed and the most important impacts of en- 
vironment and climate are defined. Some proposals for further stud- 
ies of radon behaviour indoors are formulated. In continuation of 
the previous measurements of radon in Swiss dwellings the comple- 
mentary passive method for radon concentration measurements in 
the room atmosphere and for radon exhalation rate measurements 
from walls and soil surfaces are introduced. An example of the ap- 
plication of these methods for measuring radon and decay products 
concentration, equilibrium factor and radon exhalation rate estima- 
tion in two dwelling-houses as well as some application of these 
data for radon behaviour examination indoors are discussed. 
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44273 (KVI—1984, PP 93-94) Radon concentrations in 
Dutch dwellings. Put, L.W.; Veldhuizen, A. (Rijksuniversi- 
teit Groningen, Netherlands. Kernfysisch Versneller Inst.). 


1985. Library KNAW, Kloveniersburgwal 29, 1011 JV Am- 
sterdam. 


In KVI annual report 1984. 

Passive dosemeters were used in the 1983 survey of radon 
concentrations in 1000 Dutch dwellings. Etching of the track-etch 
foils from these dosemeters and converting the number of tracks to 
radon concentrations has been completed. The distributions of 
(time-averaged) radon concentrations for three successive 4-month 
periods can be fairly well represented by log-normal distributions 
with geometrical standard deviations of 1.6. The median values for 
the winter/spring, summer and fall are 24, 22 and 25 Bq/m’%, re- 
spectively. In order to discriminate whether the major contributor 
to the indoor radon concentration is the infiltration from the soil, 
the exhalation from the building materials or a low ventilation rate, 
the authors compared the median values for subsets of dwellings 
that are selected according to the ‘value’ of one particular parame- 
ter. Median values are presented for various subsets of the winter/ 
spring data. 


44274 (KVI—1984, pp 94-95) Variations of time-aver- 
radon concentrations in the outside air. Put, L.W.; 
Meijer, R.J. de; Veldhuizen, A. (Rijksuniversiteit Gronin- 
ore KN Netherlands. Kernfysisch Versneller Inst.). 1985. Li- 
KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

Time-averaged radon concentrations in the outside air were 
measured at about 200 locations spread over the Netherlands. The 
median radon concentration in the outside air was 3.7 Bq/m*, a 
factor of six lower than the median value for Dutch dwellings. A 
striking difference was observed for the median values in the two 
periods: 3.2 and 5.3 Mq/m, respectively. The cumulative percent- 
ages are presented for the periods January-July and July-January. 2 
figs. 


44275 (LBL—21399) Radon and remedial action in Spo- 
kane River Valley residences: an interim report. Turk, B.H.; 
Prill, R.J.; Fisk, W.J.; Grimsrud, D.T.; Moed, B.A.; Sextro, 
R.G. (Lawrence Berkeley Lab., CA (USA)). Mar 1986. 
Contract ‘ACO3-76SFO0098. 28p. (CONF-860606— 13). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86013202. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

Fifty-six percent of 46 residences monitored in the Spokane 
River Valley in eastern W: northern Idaho have indoor 
radon concentrations above the National Council for Radiation 
Protection (NCRP) guidelines of 8 pCi/1. Indoor levels were over 
20 pCi/1 in eight homes, and ranged up to 132 pCi/1 in one house. 
Radon concentrations declined by factors of 4 to 38 during summer 
months. Measurements of soil emanation rates, domestic water 
supply concentrations, and building material flux rates indicate that 
diffusion of radon does not significantly contribute to the high con- 
centrations observed. Rather, radon entry is dominated by pressure- 
driven bulk soil gas transport, aggravated by the local subsurface 
soil composition and structure. A variety of radon control strategies 
are being evaluated in 14 of these homes. Sub-surface ventilation by 
depressurization and overpressurization, basement overpressuriza- 
tion, and crawlspace ventilation are capable of successfully reduc- 
ing radon levels below 5 pCi/1 in these homes. House ventilation is 
appropriate in buildings with low-moderate concentrations, while 
sealing of cracks has been relatively ineffective. 


44276 (MLM—3371(OP)) Radon measurement methods: 
an po nag a P.H. (Monsanto Research Corp., Mia- 
~ (USA). Mound). 1986. Contract AC04- 
76D! 3. ia (CONF-8606129—5) NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013304. 
From Health Physics Society meeting; Pittsburgh, PA, USA 
(30 Jun es. 

The purpose of this paper is to present an overview of meth- 
ods used for measuring radon and radon progeny to persons famil- 
iar with radiation measurement techniques, but who have little or 
no experience with measuring radon or radon progeny. There are 
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numerous approaches that can be used to measure radon and radon 
progeny, and all of them have probably been used at one time or 
another. Therefore, a large variety of instruments and methods 
have evolved and are in use today. It is the intention that this paper 
be a comprehensive overview; but, with so many different tech- 
niques in existence, inevitably some will be omitted. 


Measurements of sources and air concentrations of 
ae and radon daughters in residential buildings. George, 
A.C. (Environmental Measurements Lab., U.S. Dept. of 
Energy, NY). ASHRAE (American Society of Heating, Re- 
Srigerating and Air-Conditioning Engineers) Transactions; 91: 
No. 2B, 1945-1953(1985). Lge i Morea» 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun n 1989) 

In the past several years measurements of radon and its 
daughters made in residential buildings in the U.S. indicate that in 
some situations the potential health hazard to the occupants of 
buildings from inhalation exposure can be significant. Measurement 
results from different geographical areas of the U.S. indicate that 
indoor radon and radon daughter concentrations can vary by as 
much as a factor of 100. In order to address this problem we will 
present methods and techniques necessary to determine the range 
and distribution of the annual average concentration of radon and 
daughters from which the annual mean radiation dose can be calcu- 
lated. For diagnostic purposes and for the calculations necessary to 
determine the radiation dose to the lungs, we will describe addi- 
tional measuring techniques for the source of radon, air exchange 
rate, particle size of radon daughters and respiratory deposition. 


44278 Control of indoor radon and radon progeny con- 
centrations, Sextro, R.G. (Building Ventilation and Indoor 
Air Quality Program, Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA). ASHRAE Chm Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 91: No. 2B, 1963-1979(1985). (CONF-850606—). 
Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

There are three general categories of techniques for the con- 
trol of radon and radon progeny concentrations in indoor air -- re- 
striction of radon entry, reduction of indoor radon concentrations 
by ventilation or air cleaning, and removal of airborne radon prog- 
eny. The predominant radon entry process in most residences ap- 
pears to be pressure driven flow of soil gas through cracks or other 
openings in the basement, slab, or subfloor. Sealing these openings 
or ventilation of the subslab or subfloor space are methods of re- 
ducing radon entry rates. Indoor radon concentrations may be re- 
duced by increased ventilation. The use of charcoal filters for re- 
moval of radon gas in indoor air by adsorption has also been pro- 
Ne ga odie aa ee cae ee oe 
most of the health risks associated with radon exposures, can be 
controlled by use of electrostatic or mechanical filtration. Air circu- 
lation can also reduce radon progeny concentrations in certain 
cases. This paper reviews the application and limitations of each of 
these control measures and discusses recent experimental results. 


5006 Regulations 
REFER ALSO TO CITATION(S) 5517, 5559 


44279 (PB—86-203353/XAB) Engine-driven heat-pump 
emission standards. Topical report, February-April 1986. 
Ss w.J. le Columbus Div., OH (USA)). May 
1986. — ee NTIS, PC A03/MF AOl. 

y examined emission regulations in the United 
Snmsathauiahaammeatinmeananeeneiee 
be used in gas-fired engine-driven heat pumps and looked at regula- 
tions for other systems that might be models for regulations in the 
future. Of the various pollutants potentially emitted by gas-fired en- 
gines, only nitrogen dioxide is likely to be of concern. Most federal, 
eS ee ee ee ee 

are for stationary engines larger than 1000 horsepower (hp) or 
sources burning more than 10 million Btu of fuel per hour; this is 
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more than 50 times the size of the largest units being developed by 
GRI. The Los Angeles area has rules requiring operators of station- 
ary internal combustion engines of 50 hp or more to reduce emis- 
sions 80 to 90%. Units for large apartment complexes could exceed 
the size. In the San Francisco Bay area, a limit of 40 nanograms per 
joule (ng/j) of useful heat applies to residential furnaces. 


44280 (PB—86-203395/XAB) Activities of the EPA (En- 
ee eee sum- 
haus, h Triangle cw onitoring 

y, Researc SA). M i 
and Data Analysis Div.). “ak 1986. 46p. (EPA/450/4—86/ 
006). NTIS, PC A03/MF A 

pe ie I 
Clearinghouse during its first five years of existence, FY81-FY85. 
Included are a summary of the number of cases and the nature of 
issues reviewed by the Clearinghouse and a description of major re- 
curring and generic issues referred to the Clearinghouse. 
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44281 (DOE/ER—0278) Microbiology of subsurface en- 
vironments, statement of research goals and ab- 
stracts of current research. Wobber, F.J.; Fliermans, C. (De- 
— of Energy, Washington, DC (USA). Div. of Eco- 
gical Research; Du Pont de Nemours I.) and Co., 
Aiken, 4 (USA). Savannah River Lab.). Jun 1986. 13p. 
NTIS, PC A02/MF A0Ol; 2; GPO Dep. File Number 
DE86013347. 

This document contains information concerning a fundamen- 
tal research program in deep subsurface A two 
phased program is planned. Phase I (FY86-FY87) is exploratory re- 
search phase that will focus on the presence, abundance, and diver- 


degradation 

sa te aie Seen UME eenameeanen on 
ploiting some scientific advances and research opportunities identi- 
fied in Phase I, largely by extended (36 to 48 month) research in- 
igati The functioning of 


evaluation of the impact of bioengineered organisms on subsurface 
ecosystems. 


44282 (DOE/ER—0279) Microbiology of subsurface en- 
vironments, Working paper. Preliminary sampling and drilling 
considerations, (USDOE OF Office of Energy Research, Wash- 
a ee aa Research Div.). May 1986. 10p. 

S, PC A A01; GPO Dep. File Number 
DE86013814. 


This working paper outlines preliminary concepts for sam- 
pling microbial communities within sediments and groundwater to 
depths in excess of one thousand feet. The research is part of a co- 
operative SRL/DOE research program in deep subsurface microbi- 


Energy ~ Ecolo 
Div.). Jun 1986. 30p. S, PC A03/MF A011; 1; GPO 
Dep. File Number DE86013813. 

The purpose was to inform each of the investigators as to 
the progress of the Subsurface Microbiology Program, to establish 
the position of each of the cores to be collected and sent to each 
investigator, to insure that each investigator understood their part 
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in the overall program and to answer any last minute questions 
before the first cores were collected and distributed on June 11, 
1986. Discussions centered around the deep sediment cores which 
had been collected and the position of comparative lithography in 
each of the cores. The collection of cores and analysis for pore 
water chemistry was explained. 


siies, Knight RR; Ebechardt LL (Pacific North 

ight, 3 tk. ific west 
Labs., Richland, WA (USA); Montana State Univ., Boze- 
man (USA). Forestry Sciences Lab.). Dec 1985. Contract 
AC06-76RL01830. 23p. (CONF-860290—1). NTIS, PC 
A02/MF A01; GPO in. File Number DE86011625. 

From 7. international Association for Bear Research and 
Management conference; Williamsburg, VA, USA (21 Feb 19 
Recent analyses of data on tn geal * of Y 

stone National Park and its environs suggest the likelihood of a 
continuing decline in numbers, if losses of fully adult females are 
not reduced. Current size of the population is not known, but a 
simple projection model has been used to identify some inconsisten- 
cies in the index data. Population dynamics calculations, based on 
Lotka's equation or a stochastic model, indicate a continuing de- 
crease in numbers. The margin between stabilization of the popula- 
tion and a continued decrease appears to be roughly the loss of one 
fully adult female bear per year. At present, the risk of extirpation 
over the next 30 years appears to be small. Continued monitoring 
of survivorship will be needed, particularly since “recovery” of the 
population may be mainly characterized by a shift in the pattern of 
mortality, and not necessarily in absolute number of losses. 5 refs., 4 
figs. 


44285 Water balance calculations and net production of 
perennial vegetation in the northern Mojave Desert. Lane, 
L.J.; Romney, E.M.; Hakonson, T.E. (Los Alamos National 
Lab., NM). Journal of Range Management; 37: No. 1, 12- 
18(Jan 1984). 

Measurements obtained between 1968 and 1976 indicate the 
influence of climatic factors and soil characteristics upon soil mois- 
ture and production of perennial vegetation in the northern Mojave 
Desert. Seasonal distribution patterns of precipitation are shown to 
have a strong effect on plant-available soil moisture, and these pat- 
terns are, in turn, reflected in net production of perennial vegeta- 
tion. Available climatic data and soil characteristics were used as 
input to a continuous simulation model to calculate the water bal- 
ance for a unit area watershed. Computed and measured soil mois- 
ture agreed quite well over a rangeof values from close to the wilt- 
ing point to near field capacity. The authors used computed evapo- 
transpiration rates to estimate water use by perennial vegetation. 
Computed water use was multiplied by a water use efficiency 
factor to estimate net production of perennial vegetation. Estimated 
net production exhibited year-to-year variability comparable with 
measured values, and agreed quite closely with available observa- 
tions. This paper briefly describes soil-water-plant relationships in 
the northern Mojave Desert and illustrates an application of a con- 
tinuous simulation model to predict soil moisture and net produc- 
tion of perennial vegetation. Based on the authors analysis, the sim- 
ulation model would appear to have potential for estimating the 
water balance and above ground net primary production on arid 
and semiarid rangelands. 21 references, 5 figures, 5 tables. 
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REFER ALSO TO CITATION(S) 3790, 3861, 3862, 3870, 4414, 4614, 5511, 
5523, 5560 


44286 (CONF-8503248—) Animal energetics in og 
environments. a, J.R. (State Univ. Coll., Buffalo, NY 
(USA). Great es Lab.). 17 Jun 1985. Contract AC02- 
76EV02502. 32p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; agen NY, USA (25 Mar 1985). 

workshop on Animal Energetics in Extreme Environ- 

ments” ed aisaceaditen tae naeten eee 
College at Buffalo on March 25-27, 1985. Twenty-two scientists 
participated, of which nine presented individual talks, three others 
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led a panel discussion, and all participated in formulating recom- 
mendations to the Department of Energy for future areas of re- 
search. This report is arranged in the following order: Introduction, 
a summary of the consensus recommendations, a schedule, abstracts 
and recommendations of individual presentors, and a list of partici- 
pants. 


44287 (PB—86-195237/XAB) Contact and artificial soil 
ee See eee 
soil. Neuhauser, E.F.; lecki, M.R. (Cornell 


Loehr, R.C 
ye Ithaca, NY (USA)). 1986. isp NTIS, PC A02/MF 


"The study was designed to evaluate two methods using 
earthworms that can be used to estimate the biological impact of 
organic and inorganic compounds that may be in wastes applied to 
land for treatment and disposal. The two methods were the contact 
test and the artificial soil test. The contact test is 48-h test using an 
adult worm, a small glass vial, and filter paper to which the test 
chemical or waste is applied. The test is designed to provide close 
contact between the worm and a chemical, similar to the situation 
in soils. The method provides a rapid estimate of the relative toxici- 
ty of chemicals and industrial wastes. 


44288 Productivity of field-grown soybeans (Amsoy and 
Williams) exposed to simulated acidic rain. Evans, L.S.; 
Lewin, K.F.; Patti, M.J. (Brookhaven National Lab., Upton, 
NY). pp 323-340 of Acid deposition. Adams, DP; 

W.P. New York, NY; Plenum Press (1985). ore) 
8306288—). 

From Acid deposition: environmental, economic, and policy 
issues; Plattsburgh, NY, USA (10 Jun 1983). 

This paper describes an experiment performed during the 
summer of 1982 to determine the effects of simulated acidic rain on 
seed yields of two commercial cultivars of soybeans grown accord- 
ing to standard agronomic practices. Plants were shielded from all 
ambient rainfalls automatically by two moveable exclusion covers 
and exposed to simulated rainfalls in quantities equal to the average 
amount of rainfall that occurs at the site. Treatment-response func- 
tions of seed yield versus rainfall pH for Amsoy and Williams are 
given. Seed yield per plant was dependent upon the number of 
pods per plant because the number of seeds per pod did not vary 
among treatments of each cultivar. 
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REFER ALSO TO CITATION(S) 3950, 3953, 3957, 5515, 5520, 5560, 5561, 
5647, 5648, 5649, 5650, 5651 


44289 (AERE-R—11881) Review of sorption data for site 
assessment. Bradbury, M.H.; Jefferies, N.L. (UKAEA 
Atomic Energy Research Establishment, Harwell. Chemis- 
try Div.). Jun 1985. 36p. H.M. Stationery Office, London, 
price Pound 5.00. 

This report reviews both the experimental techniques used to 
generate sorption data and the relevance of available literature data 
to the assessment of proposed sites for radioactive waste disposal. 
The factors which lead to a reduction in precision and accuracy of 
the various experimental techniques are discussed. It is concluded 
that the measurement of radionuclide transport properties through 
intact rock cores yields more conservative data than that obtained 
by the batch sorption technique. On mineralogical and hydrological 
criteria it is considered that site specific sorption data will be re- 
quired for safety assessment analyses. If literature data are to be 
used, care must be taken to ensure that rock mineralogy, ground- 
water composition, Eh and pH, and radionuclide concentrations are 
relevant. Extrapolation of sorption data from experiments with non- 
relevant variables is unreliable. Appraisal of the sorption data leads 
us to conclude that the data available, and the characterisation of 
such variables as mineralogy, water chemistry and detailed experi- 
mental procedure, are insufficient to be used with confidence in the 
prediction of radionuclide migration at specific sites. 
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44290 (Beitraege—4/85) Environmental radioactivity in 
Austria - results 1980 to 1983 . (Bundesministerium fuer Ge- 
sundheit und Umweltschutz, Vienna (Austria)). 1985. —_ 
(In German). NTIS (US Sales Only), PC A09/MF AOl 
File Number DE86703002. 

There are three papers on measurements 1980 to 1983 on the 
topics 1) gamma radiating artificial radionuclides in the environ- 
ment 2) tritium in the surface waters 3) tritium in the rainfall. 


44291 (EGG—10282-1100) Aerial radiological survey of 
the H.B. Robinson steam electric plant and surrounding area, 
Hartsville, South Carolina, Date of survey: June 1985, EG 
and G, Inc., Las Vegas, NV (USA). Remote Lab.). 
Apr 1986. Contract AC08-83NV 10282. Ss, FC 
A02/MF AO1; 1; GPO Dep. File Number DE86013952. 

The survey covered a 64-square-kilometer (25-square-mile) 
area centered on the Plant. The highest radiation exposure rates, up 
to a maximum of 220 microroentgens per hour (uwR/h), were in- 
ferred from the data measured directly over the Plant. This detect- 
ed radiation was due to the presence of cobalt-58, cobalt-60, and 
cesium-137, which was consistent with normal Plant operations. A 
single offsite anomaly was detected within the survey area this 
anomaly, which was approximately 1.3 kilometers (0.8 miles) north- 
west of the Plant, was the site of the Plant’s coal-fired generating 
station’s ash settling pond. This pond, which contained the coal’s 
ash and slag residue, revealed varying concentrations of naturally- 
occurring radioactive materials. All the radionuclides of the urani- 
um and thorium decay chains and radioactive potassium were 
found. For the majority of the survey area, the inferred radiation 
exposure rate levels varied from 4 to 12uR/h. Higher exposure rate 
levels (12 to 25 pR/h) due to increased concentrations of thorium 
were prevalent over the southern and northwestern portions of the 
survey area. The reported exposure rate values included an estimat- 
ed cosmic ray contribution of 3.7 uR/h. Ground-based measure- 
ments, conducted concurrently with the aerial survey, were com- 
pared to the inferred aerial results. Pressurized ionization chamber 
readings and a group of soil samples were acquired at several loca- 
tions within the survey area and at two of the three ground-based 
locations used in 1973 for a previous aerial survey. The exposure 
rate values obtained from those measurements made within the cur- 
rent aerial survey boundaries were in agreement with the corre- 
sponding inferred aerial data results. No evidence of any radioac- 
tive contamination was inferred from the 1985 aerial survey data. 


44292 (INIS-mf—10071) Radiation doses from radon and 
progeny in Irish houses. McLaughlin, J.P. (University Coll., 
Dublin (Ireland). Dept. of Physics). Aug 1985. 11p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702778. 

A review prepared for members of the Nuclear Energy 


In the United Kingdom, the estimated average annual effec- 
tive dose equivalent to members of the public from all sources is 
2.4 mSv (240 mrem). 40% of this dose is contributed by exposure 
to radon, and it is not unreasonable to assume that the situation in 
Ireland is very similar. During 1982-84 a preliminary study of radon 
and penetrating radiation on 300 Irish houses showed seasonally 
averaged indoor radon concentrations in the range 3 Bq/m? of air 
to 700 bq/m®, with a median value of about 40 bq/m* A national 
survey of indoor radon has now been undertaken; 3000 households, 
randomly selected from the electoral register are to be monitored 
and the result correlated with energy conservation practices. The 
final part of this document deals with the regulatory aspects of 
radon control and reviews the practices for reduction of indoor 
radon daughter doses presently in hand in Scandinavia. An appen- 
dix of radiation units and terms is also given. 


44293 (JAERI-M—85-096) Non-destructive measurement 
system of water velocity in an unsaturated porous medium 
* Ohnuki, ” Toshihiko; Yamamoto, Tada- 

toshi. = Ener, —— Inst., Tokyo; J 
Atomic Research ‘okai, Ibaraki. Tokai 
search Establishment). Jul 1985. a (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702774. 

A non-destructive measurement system of soil water velocity 
in an unsaturated porous medium using micro-computer have been 
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developed to determine the soil water velocity in Simulation Test 
for Environmental Migration (STEM). The water velocity (v) in a 
soil column was obtained by the equation of v = a tanpsi (No-N:), 
where a is the detection width of transmitted fast neutron, tanpsi is 
the decreasing rate of the detected counting rate of transmitted fast 
neutron, and No and N; are the counting rates before and after infil- 
tration, respectively. It was i that the water velocity in 
the soil column (30 cmdiameter x 120 cmL) could be determined by 
the present system. The present system was affected by the deter- 
mination period, the smoothing period and the number of smooth- 
ing in the measurement. The measurement limit of the system was 
also discussed. 


44204 (KVI—1984, pp 97-99) Physical of sand 
natural radioactivity 


with enhanced 


man, R.; ks 
Scholten, MJ. (Rijksuniversiteit Groningen, Ni 
Kernfysisch Versneller Inst.; foe name wna 
Netherlands. Afdeling voor Aardwetensc 
brary KNAW, Kloveniersburgwal 29, 1011 

In KVI annual report 1984. 

Dark sand has an enhanced radioactivity. The authors 
showed that, compared to normal sand the grain-size distribution of 
the dark sand has an extra component at small size. Here they have 


susceptibility. i 
mineralogical composition as function of the grain size and looked 
into the radon exhalation from the sand. Gamma-ray spectra have 
been measured with a Ge(Li) detector of dark sand of the Ameland 
beach. It is found that dark coloured sand contains enhanced con- 
centrations of heavy minerals. 2 refs.; 3 figs. 


breakthrough 
porous media, Yu, C.; Jester, W.A.; Jarrett, A.R. (Argonne 
National Lab., IL, USA; Pennsylvania State Univ., Univer- 
sity Park, USA. Dept. of Nuclear Pennsylva- 
nia State University, “oo Park, USA. Dept. of a. 
cultural adioactive 


Waste Management; 7 
No. 1, 63-82¢Mar 1986). 


A tines Seen cree CPSe eaaty Mees eles 
effect that cannot be explained by the conventional 
vection model. In thi sully, the chemionl, tlolagiea! and physical 
mechanisms for the BTC tailing are discussed. Models developed in 


uncertainty analysis 

Gardner, R.H.; Hoffman, F.O. (Oak Ridge 

TN). Tech nometrics 27: No. 2, 151- 163(May 1985) Contract 
AC05-840R2 


Ton Gienieoinenitaiiddimmonteadmenes 


mathematical model that estimates the it to man from 
the concentration of radi ity in air, water, and food. The re- 
method involved screening of the model to deter- 


method. 28 references, 2 figures, 6 tables. 
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REFER ALSO TO CITATION(S) 5559 


(Y/TS—140) Design standards for hazardous/toxic 
va and material storage tanks, dikes and transfer stations. 
illiams, J.D.; Kingrea, R.H. (Oak Ridge Y-12 Plant, TN 
(USA). Feb. 1986. Contract AC05-840S21400. 18p. 
CONF-8604179—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012965. 
From HAZPRO '86; Baltimore, MD, USA (1 Apr 1986). 
As a result of environmental concerns, action has been 
to develop and implement practical guidelines for solving a variety 
of problems encountered in preventing accidental spills and releases 
of hazardous and toxic pollutants at many Department of Energy 
(DOE) installations. Specific criteria in the area of design and con- 
struction of dikes, waste storage tanks, and transfer stations for han- 
dling hazardous materials and wastes are of immediate concern. 
The current environmental regulations (e.g., Resource Conservation 
and Recovery Act and the Clean Water Act) have been reviewed 
for applicability to design and construction activities and the regu- 
lations and requirements were translated into specific engineering 


design guidelines. The guidelines developed as a result of this study 
are being put into practice at the Oak Ridge Y-12 Plant in Oak 


Ridge, Tennessee. When fully implemented, these guidelines will 
aid in minimizing the risk associated with spills of hazardous chemi- 
cals, and will assist the DOE facility in meeting the intent of the 
State of Tennessee and federal regulatory requirements. 
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REFER ALSO TO CITATION(S) 5523, 5700 


44298 (DOE/ER/60376—11b) Abiotic factors infl 


Carolina State Univ., Raleigh (USA). 
Earth and Atmospheric Sciences). Jul 1985. aise FG09- 
85ER60376. 26p. (CONF-8507128—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013058. 

From 8. biennial international estuarine research conference; 
ee NH, USA (28 Jul 1985). 

A 3-D, time dependent model of the circulation in Pamlico 

Sound, NC, is used to relate the direction and magnitude of winds 
to the number of juvenile fish sampled at specified estuarine nurs- 
ery locations. NC marine sport fishes are known to be spawned in 
NC continental waters, and then make transit to an through barrier 
island inlets, into Pamlico Sound. The juveniles then move 40-70 
kilometers across the Sound to the nurseries. It is hypothesized that 
wind driven, pressure gradient induced and topographically steered 
currents, all abiotic factors, provide the transport mechanisms, 
during the recruitment period February-April, necessary for the 
transect. Moreover, the inherent variability in the atmospherically 
derived physical factors and the influence of topographic irregular- 
ities such as a large shoal which laterally bisects the Sound and bi- 
furcates the bottom currents are seen as sources of the temporal 
and spatial variation observed in the distribution of juvenile fish, 
while the influence of biological processes is viewed as providing 
fine-tuned structuring. 


(PB—86-196938/XAB) Bowhead and gray whale 
: model description. Interim No. 1. t CApplied 
ice Associates, Inc., Wakefield, RI (USA)). 22 Mar 

1985. "S6p. NTIS, PC A05/MF AOl. 

Migration models for bowhead and gray whales in Alaskan 
waters were conceptualized, programmed, calibrated, and tested 
against observations. These verification tests do not supply irrefuta- 
ble evidence that the model reproduces an average migratory pat- 
tern for either species. This is due in part to the high degree of in- 
terannual variability that normally occurs in Arctic and sub-Arctic 
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environments. Furthermore, the model structure is flexible enough 
to allow changes to be readily implemented. 


Effect of summertime shelf break upwelling on nu- 
‘cheat: Men te auaiaasieen Gabel Gite annie aaalt 
waters. Atkinson,, L.P.; O'Malley, P.G.; Yoder, J.A.; Paf- 
fenhoefer, G.A. (Skidaway Institute of Oceanography, Sa- 
vannah, GA). Journal of Marine Research; 42: No. 4, 969- 
993(1984). Contract AS09-76EV00889;AS09-76E V00936. 
Gulf Stream-induced upwellng at the shelf break of the 
South Atlantic Bight (SAB) presents water which, in summer, can 
intrude onto the continental shelf. In July 1979, an XBT survey of 
the continental shelf revealed such an intrusion of cold water off 
St. Augustine, Florida. From weekly mappings, it was determined 
that Gulf Stream water < 22.5°C covered 3280 km? and occupied 
38 km* shoreward of the 42 m isobath. Using temperature and ni- 
trate distributions and the T°C:NO® relationship, the authors deter- 
mined that 3200 metric tons of nitrate-nitrogen were advected into 
the study area. Net nitrate-nitrogen fluxes were 32 pmoles x m™? x 
sec ~! across the 42 m isobath and 30 ymoles x m™? x sec ~! across 
the 30 m isobath. The advection of nitrate-enriched water into the 
photic zone caused a dramatic increase in phytoplankton biomass. 
The decreasing nitrate concentrations correlated with chlorophyll 
increases indicating phytoplankton production was mainly at the 
expense of nitrate advected into the area. Prior to the intrusion, 
production was likely supported by regenerated nutrients. Summer- 
time intrusions supply an estimated 2.9 x 10* mtons NOs-N x yr™? 
to the middle shelf area of the southern SAB and are thus a major 
source of nitrogen to that area. 32 references, 15 figures, 4 tables. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 3781, 3790, 3791, 3861, 3862, 3870, 4001, 
4022, 4412, 4614, 4762, 5511, 5672 


44301 (DOE/ER/60376—1) Shelf export of particulates/ 
transport in continental waters. Progress report, Sep- 
tember 1985-April 1986. Pietrafesa, L.J. (North Carolina 
State Univ., Raleigh (USA). Dept. of Marine, Earth and At- 
mospheric Sciences). Jun 1986. Contract FG09-85ER60376. 

Sp. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE86012994. 

The objectives of SEEP-I (Shelf Edge Exchange Processes) 
were to identify possible pathways of exchange of particulate 
matter between the shelf and continental slope as these processes 
relate to the production and fate of biogenic particles and natural 
and contaminant chemical species. This report describes activities 
including the deployment and retrieval of an array of moored cur- 
rent meters, thermistor chains, water level recorders, and transmis- 
someters and the subsequent analyses of the resultant data. (ACR) 


synoptic chemistry. 
Morris, F.A.; Peck, D.V.; Bonoff, 
kheed Electronics Co., Las Vegas, 
NV (USA)). May 1986. 55p. NTIS, PC A04/MF AOl. 

The National Surface Water Survey is a three-phase pro- 
gram designed to address increasing concern over potential acidifi- 
cation of U.S. surface waters by atmospheric deposition. Phase I of 
the Eastern Lake Survey (ELS-I) was conducted during autumn 
1984 as a synoptic chemical survey to characterize lakes located in 
regions of the eastern US believed to be susceptible to the effects of 
acidic deposition. 


44303 (PB—86-197175/XAB) Bibliography for lead. 
Final report. (Environmental Protection Agency, ae 
ton, DC (USA). Office of Health and Environmental As- 
sessment). Apr 1986. 351p. (EPA/600/9—85/035F). NTIS, 
PC Al16/MF A011. 

Over 5000 publications pertaining to lead are listed in the 
bibliography. For the most part, these are articles dealing with the 
health effects of lead published since 1977. Each entry was verified 
against an actual copy of the publication it represents; particular at- 
tention was devoted to the accuracy and consistency of the infor- 
mation presented here. 
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(PB—86-198082/XAB) Effects of aluminum and 
acidity ofthe drift, morality, and molting of stream insects 
Research report. Cook, W.; Haney, J. (New Hampshire 
Univ., Durham (USA). Water Resources Research Center). 
Jan 1986. 50p. (RR—49). NTIS, PC A03/MF AO0O1. 

Responses of nine stream insects to short-term increases of 
acidity and aluminum concentrations in artificial streams were stud- 
ied. For the mayflies studied (Stenonema modestum Ephemerella 
subvaria and E. catawba) drifting behavior increased when alumi- 
num concentrations were elevated above 1 ppm and mortality was 
increased at pH 5. Three of the four caddisflies studied (Hydrop- 
syche ssp., Macrostemum zebratum, and Chimarra obscurra) were 
affected by increased salinities in high aluminum treatments, but 
were not adversely affected by short-term increases in acidity or 
aluminum concentrations. Molting success of the insects was re- 
duced by increased acidity. 


44305 (PB—86-199320/XAB) Study of oe ee 
esses on the US North Atlantic slope and rise. In cate cae 
November 1984-November 1985, Maciolek, N.; Hecker, B.; 
Butman, C.A.; Grassle, J.F.; Wade, W.B. (Battelle New 
England Marine Research Lab., Duxbury, MA (USA)). 7 
Apr yen 272p. NTIS, PC A12/MF AOI. 

emporal and spatial variations in infaunal benthic communi- 
ty inene grain-size composition of sediments, concentrations of 
hydrocarbons in sediments, and concentrations of total organic 
carbon, hydrogen, and nitrogen were studied at 14 stations over 
three sampling seasons. The station design also allowed comparison 
of gully and nongully environments, and canyon and noncanyon 
environments at several depths. Megafaunal populations were stud- 
ied along a transect near the US/Canadian border and along the 
2100-m isobath near Lydonia Canyon. Statistical analysis of the in- 
fauna indicated four major groups that corresponded to the four 
depth intervals sampled. 


44306 (PB—86-201126/XAB) Computer program docu 

mentation for the enhanced stream-water quality model 
QUAL2E, Final report, August 1984-June 1985. Brown, 
L.C.; Barnwell, T.O. (Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab.). Au 
_ 152p. (EPA/600/3—85/065). NTIS, PC ‘A08/MF 


Presented in the manual are recent modifications and im- 
provements to the widely used stream water quality model QUAL- 
II. Called QUAL2E, the enhanced model incorporates improve- 
ments in eight areas: (1) algal, nitrogen, phosphorus, and dissolved 
oxygen interactions; (2) algal growth rate; (3) temperature; (4) dis- 
solved oxygen; (5) arbitrary non-conservative constituents; (6) hy- 
draulics; (7) downstream boundary concentrations; and (8) input/ 
output modifications. QUAL2E, which can be operated either as a 
steady-state or as a dynamic model, is intended for use as a water- 
quality planning tool. 


44307 Usefulness of the lipid index for bioaccumulation 
studies with Daphnia magna. Dauble, D.D.; Klopfer, D.C.; 
Carlile, D.W.; Hanf, R.W. Jr. (Pacific Northwest Lab., 
Richland, WA). American Society for Testing and Materials, 
Special Technical Publication; 891: 350-358(1985). Contract 
AC06-76RL01830. 
Bioaccumulation studies with Daphnia magna have become 
an important tool for hazard evaluation of potentially toxic materi- 
als released to aquatic environments. Despite widespread use of this 
test organism, little attention has been paid to the influence of 
stored lipids on uptake of xenobiotics. The authors drew upon prin- 
ciples of zooplankton population dynamics in the limnological liter- 
ature to define experimental parameters for bioconcentration testing 
of organic compounds. Adult test populations were initially starved 
and monitored for lipid content and brood production. Mean lipid 
index values declined at 72 h to less than 50% of those observed at 
24 h. The number of hatched young peaked at 48 h and was in- 
versely related to lipid storage and ovary production. In a separate 
experiment, uptake kinetics of ‘C-labelled quinoline were com- 
pared between two daphnid test groups with mean lipid scores of 
5.4 and 2.8 respectively. Total radioactivity was significantly higher 
for the high lipid group at 8 h, and the coefficient of variation was 
lower. Estimated bioconcentration factors adjusted to dry weight 
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were similar. St A NS ne le ees 
test populations can be routinely monitored as an indicator of stress 
in the laboratory. Bioaccumulation tests should be limited to less 
than 24 h to avoid depletion of lipid stores, which may cause in- 
creased variation in tissue concentration over time. 19 references, 2 


figures, 2 tables. 
5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 3954, 3955, 3956, 4177, 5513, 5532 


ee ene study for field 
cadena water supplies for radioactivity. Final report on 
ae ee ee » Knoxville, TN 
(USA)). 20 Mar 1986. 96p. NTIS, PC Ai /MF AOI. 

The feasibility study for field monitoring of water supplies 
for radioactivity was completed. A detailed review of commercially 
available charged-particle detectors was completed and a rugge- 
Gard en ee ee 
the engineering prototype field water radioactivity 
(PWwEnly, A seviow at TL MMiEs oumtents endl Geneon pnatiocts 
was also conducted to identify the types and energies of particles of 
photons present in the environment after a bomb detonation. The 
review identified Sr-90/Y-90 and Cs-137 as the more dangerous of 
the radionuclides present in the environment following an event. In 
the case of seeded bombs, it was determined that cobalt (Co-60) is a 
dangerous element that must be considered for analysis in the 
design of the FWRM. Tests were conducted with both Cs-137 and 
Co-60 gamma ray backgrounds. Sr-90/Y-90 was identified as the 
charged-particle emitter that the FWRM would be designed to 
detect, since Sr-90/Y-90 emits betas with average energies of 0.7 
and 0.93 MeV and is representative of the range of beta energies 
from mixed fission products. Under the condition of a 100 mR/hr 
Cs-137 field, the signal (Sr-90 in water) to noise (Cs-137 back- 
ground) with electronic discrimination against low-energy electrons 
created by background gamma rays was > 100. Because of the 
much higher energies of gammas from Co-60, electrons created by 
gamma-ray interaction in the water are much more energetic. 


44309 (Beitraege—4/85, pp 5-121) Gamma emitting arti- 
ficial radionuclides in the environment. Henrich, E.; Schoen- 
hofer, F. (Umweltbundesamt, Vienna, Austria. Abteilung 
Strahlenschutz). 1985. (In German). NTIS (US Sales Only), 
PC A09/MF A0O1. File Number DE86703002. 

In Environmental radioactivity in Austria - results 1980 to 
1983. 

Results of routine monitoring at control points by the Feder- 
al Ministry for Health and Environmental Protection over 1979 to 
1983 are presented. Besides the natural, also various artificial ra- 
dionuclides were found. Part of them, e.g. Cs-137 are caused by nu- 
clear weapon tests prior to 1980. Another part is due to medical 

applications in Austria and abroad: ™*I,°'C:, “sup(m)Te, **I, 
TI, ®7Ga, ™In. Under certain meteorological conditions consid- 
erable levels of 1**I due to medical applications were found in the 
aerosols near Vienna and Klagenfurt. In no cases were the legal 
limits transgressed. The results are given in numerous tables. 


44310 (Bei —- pp - 123-153) Tritium in surface 
waters. Schoenhofer, F.; Henrich, E. (Umweltbundesamt, 
Vienna, Austria. Abteilung Strahlenschutz). 1985. (In 
German). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86703002 

In Environmental radioactivity in Austria - results 1980 to 
1983. ° 
Measurments were made 1980 to 1983 on samples from 
Danube, March, Thaya, Mur and Drau. The levels were far below 
the legal limits. They are due essentially to the atmospheric nuclear 
weapon tests. The values did not show any pronounced seasonal 
variations. No abrupt changes due to emissions from foreign nucle- 
ar power plants were obtained. The measurements were done with- 
out concentration by liquid scintillation counting. By an optimiza- 
tion of instruments and measuring conditions a detection 
limit of 2.1 Bq/l for a measuring time of 500 min was obtained. 
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44311 (CONF-860214—2) Tritium in the aquatic environ- 
a. Blaylock, B.G.; Hoffman, F.O.; Frank, M.L. (Oak 
National Lab., TN (USA)). Feb 1986. Contract 
ACH. 840R21400. 28p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86013412. 

From Workshop on environmental and human risks of triti- 
um; Karlsruhe, F.R. Germany (17 Feb 1986). 

Tritium is of environmental importance because it is released 
from nuclear facilities in relatively large quantities rnd because it 
has a half life of 12.26 y. Most of the tritium released into the at- 
mosphere eventually reaches the aqueous environment, where it is 
rapidly taken up by aquatic organisms. This paper reviews the cur- 
rent literature on tritium in the aquatic environment. Conclusions 
from the review, which covered studies of algae, aquatic macro- 
phytes, invertebrates, fish, and the food chain, were that aquatic or- 
ganisms incorporate tritium into their tissue-free water very rapidly 
and reach concentrations near those of the external medium. The 
rate at which tritium from tritiated water is incorporated into the 
organic matter of cells is slower than the rate of its incorporation 
into the tissue-free water. If organisms consume tritiated food, in- 
corporation of tritium into the organic matter is faster, and a higher 
tritium concentration is reached than when the organisms are ex- 
posed to only tritiated water alone. Incorporation of tritium bound 
to molecules into the organic matter depends on the chemical form 
of the “carrier” molecule. No evidence was found that biomagnifi- 
cation of tritium occurs at higher trophic levels. Radiation doses 
from tritium releases to large populations of humans will most 
likely come from the consumption of contaminated water rather 
than contaminated aquatic food products. 


44312 (INIS-mf—10135) Digest of data from the meas- 
urement of radioactivity in the Irish Grady. a 
1982-1984, Part I: Fish and (Nuclear 


Shellfish. 
Energy Board, Dublin (Ireland)). Nov 1985. 85. 3p NTIS (US 


Sales O Only), PC A03/MF AO1. File Number DE86702776. 

Levels of radioactivity in fish and shellfish have been meas- 
ured at the National Radiation Monitoring Service since 1982. 
These measurements are part of the Nuclear Energy Board's radio- 
activity monitoring of the marine environment. The main effort was 
directed at the measurement of radioactivity, in particular radiocae- 
sium, in fish and shellfish from the Irish Sea where the polluting 
effect of radioactive wastes from the nuclear fuel reprocessing plant 
at Sellafield is greatest. The measured levels of Cs-137 and Cs-134 
in the popular species of fish and shellfish allow the estimation of 
the population dose to the Irish public as a result of eating seafood 
contaminated with radiocaseium. This report attempts to set out, in 
summarised form, a comprehensive review of sampling, analytical 
and dose assessment details for the three-year period 1982 to 1984. 
Levels of K-40, the naturally occurring radionuclide, in the fish and 
shellfish samples are also reported. 


(PNL—5923) Bioaccumulation and food chain 
transfer of corrosion products from radioactive stainless steel. 
Young, J.S. (Battelle Marine Research Lab., uim, WA 
(USA)). Jul 1986. Contract AC06-76RL01830. . NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86013929. 

Two sets of experiments were conducted to determine if cor- 
rosion products from radioactive Type 347 stainless steel could be 
biologically transferred from sediment through a marine food chain, 
and whether corrosion products dissolved in seawater could be 
bioaccumulated and then eliminated. Corrosion products containing 
©Co and “Ni from the radioactive stainless steel were introduced 
into marine sediments. Infaunal polychaete worms exposed to these 
sediments bioaccumulated the radionuclides. The feeding of these 
worms to shrimp and fish resulted in a trophic transfer of the radio- 
active products across a one-step food chain. The magnitude of the 
transfers are described in terms of transfer factors. Dissolved corro- 
sion products as measured by the radionuclides were also bioaccu- 
mulated by shrimp and fish concentrating more than fish. Concen- 
tration factors were calculated. 
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44314 (DP—1700) Effect of thermal effluents from the 
Savannah River Plant on leaf decomposition rates in onsite 
creeks and the Savannah River. Sadowski, P.W.; Matthews, 
R.A. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Jun 1986. Contract AC09- 
76SRO00001. . NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86013931. 

Sweet gum and sycamore leaf packs were packs were placed 
in a thermally stressed, a post-thermal, and an ambient stream locat- 
ed on the Savannah River Plant, South Carolina, and in the Savan- 
nah River below the mouth of each stream. Processing rates for the 
leaf packs were determined over a 77-day period from December 
1982 to March 1983. Due to inundation of the sampling sites by 
river flooding, temperatures in the stream receiving thermal effluent 
were reduced after day 24. Sweet gum leaves decomposed consid- 
erably faster than did sycamore leaves, particularly in the thermal 
creek. An exponential decay model was used to demonstrate signifi- 
cant differences in loss of ash-free dry weight from leaf packs in 
thermally stressed and nonthermal creeks. Differences in leaf proc- 
essing rates between creek sites were greatest during periods of 
therma stress. Within each leaf species, leaf processing rates were 
not significantly different between nonthermal sites, nor between 
sites in the Savannah River. 


5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 4023, 4118 


44315 (DOE/BP/13076—1) Evaluation of management 
of water releases for Painted Rocks Reservoir, Bitterroot 
River, Montana. Annual progress 
M.E. (Montana Dept. of Fish, Wildli 
(USA)). Jul 1986. Contract AI79-83BP13076. 112p. 
PC A06/MF A0O1; 1; GPO Dep. File Number D 
Approximately 15,000 AF of supplemental reservoir water 
was released annually into the Bitterroot River during the 1983, 
1984, and 1985 irrigation seasons. Flows within the dewatered 
reach were maintained near target levels during 1983 and 1984. 
During 1985, supplemental releases were insufficient to maintain 
minimum flow recommendations. About 34% of the main stem of 
river was dewatered to some extent in the 1985 irrigation season. 
Groundwater seepage and returns from i to pro- 
vide flows to downstream irrigators and tended to lessen the effects 
of dewatering. All usable storage in Painted Rocks Reservoir 
(31,706 AF) was drained during 1985 to meet base flow obligations 
and to provide for the release of purchased water. This excessive 
drawdown was due primarily to the drought conditions of 1985. 
Daily maximum water temperatures for four stations located in a 
downstream progression averaged 10.6, 11.9, 12.8 and 12.7 C for 
March through November. Water temperatures in the Bitterroot 
River appeared to be adequate for trout viability. Rainbow trout, 
brown trout and mountain whitefish were the predominant game- 
fish in the river. Supplemental releases of reservoir water appeared 
to be enhancing the rainbow trout population in the control section. 
The potential for enhancement of trout populations in the dewa- 
tered section appeared to be reduced due to the appropriation of 
supplemental water into the irrigation systems. 


(DOE/BP/35097—3) Abundance and distribution 
of walleye, northern and smallmouth bass in John 
ee ne Annual progress report. Nigro, A.; 
Beamesderfer, R.C.; Elliot, J.C.; Faler, M.P.; Miller, L.M.; 
Uremovich, B.L.; Ward, D.L. (Oregon Dept. of Fish and 
Wildlife, Portiand (USA). Columbia River Section). Dec 
1985. Contract AI79-82BP35097. 176p. NTIS, PC A09/MF 
A01; 1; GPO Dep. File Number DE86013063. 
Sampling was conducted in John Day Reservoir to collect 
walleye, northern squawfish and smallmouth bass. Changes in dis- 
tributions during sampling were characterized from changes in 
catch per unit effort (CPUE) in sampling areas. Observed move- 
ments of marked and radiotagged fish were examined and used to 
define discrete populations. Abundances were estimated using a 
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modified Schnabel multiple mark and recapture estimator. Abun- 
dance estimates were corrected for angler harvest, size specific vul- 
nerability to gear, recruitment due to growth and tag loss during 
sampling. Age composition of catch was determined to characterize 
relative contributions of various year classes to the populations. 
Ages at which fish were fully recruited to gear were defined by 
catch curves. Survival of fully recruited year classes was calculated 
from differences in CPUE’s between 1984 and 1985. Mean length at 
age was estimated and used to determine age specific incremental 
growth. Eighty-eight percent of walleye were caught in McNary 
tailrace or Irrigon-Paterson, whereas 95% of smallmouth bass were 
caught from Irrigon-Paterson to the John Day forebay. Abun- 
dances of walleye and northern squawfish with fork lengths greater 
than 250 mm and smallmouth bass with fork lengths greater than 
200 mm were estimated to be 16,219, 95,407, and 11,259. Anglers 
harvested an estimated 235 walleye, 2004 northern squawfish and 
4383 smallmouth bass during the sampling season. Six-year-old wal- 
leye, 4-year-old northern squawfish and 3-year-old smallmouth bass 
were most abundant in catches. Walleye and smallmouth bass were 
fully recruited to sampling gear by age 3. Age at which northern 
squawfish were fully recruited was uncertain. Mean survival was 
46.1% for walleye and 46.5% for northern squawfish. Mean small- 
mouth bass survival was 46.5% in the lower and 43.7% in the 
upper reservoir. 


5206 Regulations 


44317 (CONF-841187—Vol.2, pp 405-417) Strategy to 
compliance the Y-12 Plant experience. Elliott, D.J. (Oak 
Ridge Y-12 Plant, TN). Apr 1985. NTIS, PC Ai6/MF A0Ol. 
File Number DE85018026. 

From 5. DOE environmental protection information meet- 
ing; ene. NM, USA (6 Nov 1984). 

enables other DOE facilities’ environmental 

eunepiin t0 tans on, testis Sok tan. Ses omens 
the environmental regulatory process. Major activities at Y-12 in- 
clude chemical processing of lithium and uranium compounds; pre- 
cision fabrication of components from lithium, uranium, and many 
other materials; the assembly of these components into major subas- 
semblies for nuclear weapons; and the disassembly of components 
returned from the stockpile. As a result, the plant has numerous, 
complex waste and effluent streams. Part I describes the regulatory 
process for environmental compliance in waste management and 
covers the keys to success in this interaction. Part II retraces by 
individual media (water, solid, air) those actions which are particu- 
larly critical to specific phases of the regulatory process for both 
chemical and radioactive wastes. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 4641 


44318 (CONF-841187—Vol.1) Fifth DOE environmental 
information 


protection meeting: proceedings. Volume 1. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Apr 1985. 
Contract AC06-76RL01830. 397p. NTIS, PC A17/MF A011; 
1; GPO Dep. File Number DE85018025. 
From 5. DOE environmental protection information meet- 
Albuquerque, NM, USA (6 Nov 1984 
a Individual papers SA (6 Nov 198 : 
data bases. (PSB) 


ly for appropriate 


44319 (CONF-841187—Vol.2) Fifth DOE environmental 
information V 


protection meeting: proceedings. Volume 2. (Pa- 

cific Northwest Labs., Richland, WA (USA)). Apr 1985. 

Contract AC06-76RL01830. 364p. NTIS, PC A16/MF AOI; 

1; GPO Dep. File Number DE8 18026. 

From 5. DOE environmental 

Albuquerque, NM, USA (6 Nov 1984 

“= Individual papers are Coan . 

ate data bases. (PSB) 


information meet- 


ly for the appropri- 
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STUDIES 


5501 Behavioral Biology 


REFER ALSO TO CITATION(S) 5048, 5629 


44320 (iC—85/186) Ultrametric organization of memo- 
ries in a neural network. Parga, N.; Virasoro, M.A. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. 19p. NTIS Sn Sales Only), PC A02/MF AOl. File 
Number DE86702600. 

an Sia canteh-o8 Seeman diieeny thie weile te: be 
stored must be orthogonal. From the point of view of human psy- 
chology this feature is unacceptable unless we reinterpret these 
words as primordial categories. But then one has to complete the 
model so as to be able to store a full hierarchical tree of categories 
embodying subcategories and so on. We use recent results on the 
spin glass mean field theories to show that this complementation 
can be done in a natural way with a minimal modification of 
Hebb’s rule for learning. emerges naturally from an 


Categorization 
encoding stage structured in layers. 16 refs, 1 fig. 


44321 (LA—10765-MS) Mathematical modeling a bio- 
logical ensembles. Harlow, F.H.; Sandoval, D.L.; eae 
H.M. (Los Alamos National Lab., NM (USA)). ‘Jul 1986 
Contract W-7405-ENG-36. . NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number D 13637. 

Mathematical models are proposed for three distinctly differ- 
ent aspects of biophysical dynamics: mental dynamics, mob dynam- 
ics, and the evolution of species. Each section is self-contained, but 
the approaches are unified by the employment of stochastic equa- 
tions for the interactive dynamics of numerous discrete entities. 


44322 (LA—10765-MS, pp 3-30) Mathematical model 
for mental activity. Harlow, F.H.; pa D.L. Jul 1986. 
NTIS, PC A05/MF A01. File Number DE86013637. 

In Mathematical modeling of biological ensembles. 

The meatal processes in an organism are described in terms 
of variation through time of the activity associated with a set of 
discrete patterns. Initiated by prescribed environmental stimuli, the 
levels of activity can interact through long-range (learned or intrin- 
sic) couplings between patterns and short range (memory) cou- 
plings through time. A normalization principle is postulated and in- 
vestigated in its most rigid form, exhibiting profound consequences 
for the results and their interpretation. When combined with the 
modulating effects of a saturation function, the results of normaliza- 
tion include the capability for supporting a sequence of activities di- 
rected towards the achievement of a collective goal. Numerical so- 
lutions of the equations exhibit several realistic facets of behavior 
that indicate considerable value for this type of model as a testing 


ground for postulates regarding the behavior of natural organisms. 
1 ref., 11 figs., 1 tab. 


44323 (LA—10765-MS, 31-49) Human collective dy- 
namics: the mathematical of mobs. Harlow, F.H.; 
Sandoval, D.L. Jul 1986. NTIS, PC A05/MF AOl1. File 
Number DE86013637. 

In Mathematical modeling of biological ensembles. 

A group of humans engaged in collective activity constitutes 
a mob, which is characterized by continuous interaction between 
the attributes of each individual and the collective behavior of the 
assemblage. Descriptive variables for the individual include posi- 
tion, velocity, levels of fear and excitement, and levels of suscepti- 
bility to mob inducement of fear and excitement. Equations for the 
variation of these descriptive attributes are based on lowest order 
expansions of general interactive functions. The variables are quan- 
tified and sample calculations performed to illustrate several types 
of mob circumstances. Extensions to several mobs in adversarial en- 
counters are discussed. 1 ref., 6 figs., 1 tab. 





REFER ALSO TO CITATION(S) 3997, 4059, 4060, 4892, 5068, 5080, 5624 


44324 (CONF-8606150—1) Use of C18 silica cartridges 
to purify and characterize pterins. Jacobson, K.B.; Ferre, J. 
Oak Ridge National Lab., TN (USA); Valencia Univ. 
in). t. of Genetics). 1986. Contract AC05- 
IR21400. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011975. 

From 8. international symposium on pteridines ard folic acid 
derivatives; ares Canada (14 Jun 1986). 

The C18 silica cartridge is shown to be useful to prepare 
samples for quantitative analysis. The concentration of the com- 
pound to be analyzed and the removal of some interfering sub- 
stances can be accomplished simultaneously. The purpose of this 
report is to describe the basic principles that govern adsorption of 
pteridines to C18 silica cartridges. 5 refs., 1 fig., 1 tab. 


44325 (DOE/BP/16480—2) Development of a vaccine 
for bacterial kidney disease in salmon. —- report, FY 
1985. Kaattari, S.; Blaustein, K.; Turaga, P.; Irwin, M.; 
Weins, G. (Oregon State Univ., Corvallis (USA). Dept. of 
Microbiology). Aug 1986. Contract AI79-84BP16480. 54p. 
NTIS, PC A04, A01; GPO Dep. File Number 
DE86014262. 

Bacterial kidney disease (BKD) has been and remains a 
chronic contributory problem limiting the productivity of salmon in 
the Columbia River Basin. Vaccination of salmon to Renibacterium 
salmonirarum is a potentially successful method of controlling this 
disease. The goal of this research is to isolate the antigenic compo- 
nents of KDB. This report describes work to chemically modify 
the major antigens of Renibacteirium salmoninarum, immunize coho 
salmon, and to test the immunogenicity of the preparations used. 
Immunogenicity of the antigenic material was tested by admixture 
experiments, using whole KD cells with muramyl dipepetide, 
Vibrio anguillarum extract, E. coli lipopolysaccharide, or Mycobac- 
terium tuberculosis in Freund's complete adjuvant. In addition to 
these goals a number of important techniques have been developed 
in order to facilitate the production of the vaccine. These proce- 
dures include: the use of the soluble antigen for diagnosis in the 
ELISA and Western blot analysis, detection of salmoid anti-KD 
antibodies by an ELISA technique, detection of cellular immune re- 
sponses to the soluble antigen, and development of immersion chal- 
lenge procedures for bacterial kidney disease. 39 refs., 15 figs., 1 
tab. 


44326 a Phytochrome from green 
plants: assay, purification and characterization. 
report, June 1, 1984-July 15, 1986. Quail, P.H. (Wi 
Univ., Madison (USA). "3 Jul 1986. Contract AC02- 
81ER10903. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
a DE8 13955. 
This research has been directed toward characterizing and 
purifying the molecular species of phytochrome detected in green 
Avena tissue. The major differences that we have found between 
the phytochrome extracted from green and from etiolated tissue 
have now been published. In addition to the initially observed spec- 
tral and immunochemical differences, we have established: (1) That 
the predominant (~ 805 of total) phytochrome polypeptide in green 
tissue has a relative molecular mass (Mr) of 118,000; (b) That the 
proteolytic peptide map of this 118,000-Mr species differs consider- 
ably from that of 124,000-Mr phytochrome from etiolated tissue; (c) 
That the green-tissue, 118,000-Mr polypeptide carries only one of 
three spatially separate epitopes that are present on etiolated- tissue 
phytochrome (i.e. an epitope in the carboxy-terminal domain recog- 
nized by Type 3 monoclonal antibodies); (d) That the minor phy- 
tochrome species in green tissue (~20% of total) resemblies that in 
etiolated tissue in that it is 124,000-Mr and is immunoprecipitable 
with polyclonal, anti-etiolated-oat-phytochrome antibodies, thereby 
accounting for the previously observed limited population of im- 
munoprecipitable activity in green extracts; and (e) That the 
118,000-Mr green-tissue molecule migrates on non-denaturing size 
exclusion chromatography as a ~320 kDa entity suggesting a qua- 
ternary structure similar to etiolated tissue 125,000-Mr phytoch- 
rome. A new purification protocol that enriches the green-tissue 
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phytochrome ~200-fold has been developed. The preparations ob- 
tained in this way are apparently free of residential endo; 
proteolytic activity. We have examined the regulation of the level 
of the 118,000-Mr species during seedling development and have 
obtained evidence that the abundance of this species is not modulat- 
ed by light, in contrast to its etiolated-tissue counterpart. 11 refs., 7 
figs., 1 tab. 


44327 (DOE/ER/10945—T5) Characterization of the or- 


systems lethanococcus vannielii. 

report, July 1, 1984-June 30, 1986. Reeve, J.N.; 

Frea, J.I. (Ohio State Univ. Research Foundation, Colum- 

bus (USA)). Jul 1986. Contract AC02-81ER10945. 16p. 

NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86014240. 

We have established the basic structure for two protein-en- 
coding genes in methanogens and have shown that they will func- 
tion in E. coli and B. subtilis. From DNA sequence data it appears 
that methanogenic species have diverged greatly from each other 
and from extant eubacterial and eucaryotic species. Strong evidence 
for the presence of operons and ribosome binding sites (RBS) in 
several methanogenic species is presented along with sufficient data 
to speculate on promoter structures. The necessary in vitro tech- 
niques have been developed and recombinant DNA molecules con- 
structed so that we can now begin to analyze mechanisms of gene 
regulation in methanogens. 


44328 (DOE/ER/12003—8) Investigation of the nature 
of semisynthetic esterases. Progress report, September 15, 
1985-September 14, 1986. Keyes, M.H.; Albert, D.E. (Ana- 
trace, Inc., Maumee, OH (USA)). 15 Jul 1986. Contract 
AC02-81ER12003. 48p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86013325. 

Improvements in the synthesis procedure required to prepare 
stable semisynthetic enzymes are reported. Further improvement in 
the initial activity has been achieved by the use of 5-hydroxy- 
indole-acetic acid, 5-hydroxy-indole-acetamide, or 5-hydroxy-indole 
3-carboxylic acid. With these modifiers concentrations of 10 and 20 
mM are possible without the addition of methanol. Initial activities 
were approximately an order of magnitude higher than IPA at 1 
mM. The reaction conditions during crosslinking were investigated 
to improve yield and to reduce precipitation during 
Under conditions presently employed 35% of the lysines must be 
derivatized to result in the production of esterases. To achieve suf- 
ficient crosslinking with a glutaraldehyde concentration of 2.4 mM, 
a pH of 8 to 8.5 for 17 hours at 4° centigrade is required. The activ- 
ity can be increased somewhat and precipitation reduced during di- 
alysis by reacting the residual aldehyde groups on the protein de- 
rivative with a simple primary amine. Ethanolamine and glycine 
have shown promise as reagents to “cap” these side chains contain- 
ing aldehyde functionality. 18 refs., 4 figs., 6 tabs. 


44329 (DOE/ER/13424—1) Pe of methods for 
characterization of 


the structural complex carbohydrates. 
Technical progress report, September 1985-July 1986. Alber- 
sheim, P. (Georgia Univ., Athens (USA). Complex Carbo- 
hydrate Center). 1 Jul 1986. Contract FG09-85ER13424. 
10p. NTIS; PC A02/MF A011; 1; GPO Dep. File Number 
DE86014157. 

The sequence of the glycosyl residues in an oli 
is often the most desired and challenging characteristic to elucidate. 
The development of a generalized method for determining the se- 
quence of the glycosyl residues of pith te me carbohydrates is report- 
ed. The glycosyl-sequencing method developed uses high-perform- 
ance liquid chromatography to separate the mixture of peralkylated 
oligoglycosyl alditols generated from the complex carbohydrates 
under study. Generally, the complex carbohydrate is first per-O- 
methylated, then more-or-less-randomly fragmented, usually by par- 
tial acid hydrolysis, and the resulting mixture of partially-O-methy- 
lated oligosccharides is reduced to form partially O-methylated oli- 
goglycosyl alditols. Those hydroxyls not O-methylated were in- 
volved in the interconnections between the fragment; these are then 
usually marked by O-ethylation to form a mixture of partially O- 
ethylated, partially O-methylated oligoglycosyl alditols. The struc- 
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tures of these fragments overlap within the structure of the com- 
plex carbohydrate being characterized. The structures of more than 
enough overlapping fragments are obtained to elucidate the struc- 
ture of the carbohydrate. 


44330 (DOE/ER/13425—1) Studies on 
carbohydrates possessing biological regulatory activities. 
1986. Darvill, A.G. 


Progress report, September 1985-J 
(Georgia Univ., Athens (USA). Complex Carbohydrate 
Center). 1 Jul 1986. Contract FG09-85ER 13425. 1lp. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE86014156. 
Complex carbohydrates can no longer be relegated to 
“mere” structural or energy-storage roles in living organisms. This 
work has clearly demonstrated that oligosaccharide fragments of 
plant and fungal cell walls, display biological regulatory activities. 
The regulatory activities are specific and reproducible; oligosac- 
charides from fungi and plants have been shown to individually and 
synergistically elicit phytoalexins (antibiotics) in several species, as 
well as to elicit a plant hypersensitive-like response. Oligosacchar- 
ines have been shown to change the sex of flowers that are formed 
in a dioecious plant and to control morphogenesis in a tobacco ex- 
plant system. 2 tabs. 


44331 See Structural studies of com- 
plex of plant cell walls. Progress report, Sep- 
tember 1985-July 1986. Albersheim, P. (Georgia 
Athens (USA). aan "ene Carbohydrate Center). 1 Jul 1986. 
Contract FG09-85ER 13426. 14p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86014344. 

The polymers that have been identified as components of 
cell walls include two hemicelluloses (xyloglucan and xylan), three 
pectine polysaccharides (homogalacturonan, rhamnogalacturonan I, 
and rhamnogalacturonan II, and hydroxproline- and glycine-rich 
glycoproteins. This report discribes the results of studies into the 
molecular structure if these plant polysaccharides. 5 figs. 


44332 (DOE/ER/60017—T2) Inducible error-prone 
repair in Bacillus subtilis. Progress report, May 1, 1985-April 
30, 1986. Yasbin, R.E. (Rochester Univ., NY (USA). School 
of Medicine and Dentistry). Jun 1986. Contract AC02- 
81ER60017. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013392. 

DNA damage-inducible star operon fusions were generated 
in B. subtilis by transpositional mutagenesis. These fusion isolates 
produce increased beta-galactosidase when exposed to mitomycin 
C, uv radiation, or ethyl methanesulfonate, indicating that the lacZ 
structural gene had inserted into host transcriptional units that are 
induced by a variety of DNA damaging agents. One of the fusion 
strains was DNA-repair deficient and phenotypically resembled a 
uv-sensitive excision-repair deficient mutant of B. subtilis. Induction 
of beta-galactosidase also occurred in the competent subpopulation 
of each of the din fusion strains, independent of exposure to DNA- 
damaging agents. Both the DNA-damage-inducible and compe- 
tence-inducible components of beta-galactosidase expression were 
abolished by the recE4 mutation, which inhibits SOS-like (SOB) in- 
duction but does not interfere with the development of the compe- 
tent state. The results indicate that gene ion is stimulated at 
specific loci within the B. subtilis chromosome both by DNA-dam- 
aging agents and by the development of competence and this re- 
sponse is under the control of the SOB regulon. Furthermore, they 
demonstrated that at the molecular level SOB induction and the de- 
velopment of competence are interrelated cellular events. 


44333 (DOE/ER/60160—T1) ey interac- 
tion study by base sequence footprinting. Final report, July 1, 
1983-June 30,1986, Base, Bases, R. (Albert Einstein Coll of Med- 
icine, Bronx, NY (USA)). 1 Jul 1986. Contract AC02- 
83ER60160. 25p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86012980. 

Our previous studies on acetylaminofluorene (AAF) modi- 
fied DNA demonstrated three kinds of structural changes in DNA 
of defined base sequence. For example, adduct formation by N- 
Aco-AAF was found at each guanine. We studied the interaction of 
IgG specific for AAF ine in an in vitro system using AAF 
modified phi X-174 rf DNA. We had expected to find protection 
against DNAase I digestion. Instead, when the DNA was immuno- 
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bound to an inert matrix via the IgG, DNAase I digestion was en- 
hanced 20 fold without changing the base sequence pattern of di- 
gestion. DNAase I hypersensitive sites are a necessary but not a 
sufficient condition for transcription. Moreover, some hypersensi- 
tive sites are stably propagated, independent of the continued pres- 
ence of the inducer. Stability of these hypersensitive sites in the ab- 
sence of their inducer suggests that they can be propagated. It ap- 
peared likely that distortion of DNA by a carcinogen adduct such 
as AAF, and the interaction of this modified DNA with a specific 
protein such as IgG or cellular proteins might inappropriately en- 

iedhen the tniabesigsliin aff guile olmak "Pane Sopaiaeds 18 be 
tested; surprisingly, little is known about the early action of car- 
cinogens on expression of specific genes. 34 refs., 2 figs., 1 tab. 


44334 (DOE/ER/60281—2) Studies of molecular biol- 

ogy. Progress report. La Celle, P.L. (Rochester Univ., NY 
(USA). Medical Center). Jun 1986. Contract FG02- 
85ER60281;FG02-85ER60282. 27p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86012954. 

The annual report for the molecular biology section of the 
University of Rochester is presented. Progress is reported on five 
projects which are entitled mutation and structure-function relation- 
ships of cytochrome c, biochemistry of the RAD3 and RAD10 
genes, Kink-antikink bound states in DNA structure, study of struc- 
ture-function relationships in proteins: techniques and application to 
cytochrome c, and molecular mechanisms of misrepair mutagenesis. 


44335 (DOE/ER/60281—2, pp 1-3) Mutation and struc- 
ture-function relationships of cytochrome c. Sherman, F. Jun 
1986. NTIS, PC A03/MF AO1. File Number DE86012954. 
Contract FG02-85ER60281;FG02-85ER60282. 


In Studies of molecular biology. Progress report. 

Iso-1-cytochrome c and iso-2-cytochrome c from the yeast 
Saccharomyces cerevisiae are two of the few proteins of known 
primary structure from a microorganism which is particularly suita- 
ble for experimental genetic studies and for manipulation by recom- 
binant DNA procedures. This isocytochrome c system is being em- 
ployed for investigating numerous problems in molecular biology 
and genetics, including the following: DNA sequencing of muta- 
tions induced by a variety of physical and chemical agents includ- 
ing a number of carcinogens; DNA sequencing of unusual muta- 
tions that occur by multiple base-pair changes; DNA sequencing of 
mutable and immutable sites and of unstable mutations; DNA se- 
quencing of missense mutations and structure-function relationships 
of iso-1-cytochrome c. Cytochrome c genes corresponding to tuna 
cytochrome c and pigeon cytochrome c will be synthesized and in- 
serted into the yeast genome. We will investigate the transcription 
and translation efficiencies of these completely synthetic genes and 
the degree of function of the corresponding cytochrome c. The 
functions of the tuna cytochrome c with various mutations and 
amino acid replacements will be examined. These altered forms of 
cytochrome c will be available for other investigations including 
studies in immunology, protein folding, enzymology, etc. 8 refs. 


(DOE/ER/60281—2, pp vp, Paper 2) [Biochem- 


istry of the RADS and RAD10 genes L. Jun 1986. 
NTIS, PC A03/MF A0Ol1. File Number DE86012954. Con- 
tract FG02-85ER60281;FG02-85ER60282. 

In Studies of molecular biology. Progress report. 

The RAD3 gene is the only gene required for excision of 
pyrimidine dimers which is essential for viability, indicating that the 
RAD3 gene plays an essential role in cellular processes in addition 
to incision of damaged DNA. A segment of the RAD3 protein, 
predicted from the DNA sequence, shows homology with several 
adenine nucleotide binding proteins while another region shows ho- 
mology with DNA binding proteins. Purification of the RAD3 pro- 
tein is in progress. A haploid yeast strain containing a plasmid in 
which the RAD3 protein coding region has been fused to the pro- 
moter of a highly expressed yeast gene, alcohol dehydrogenase 1 
(ADH1]) is being used. Since one of the fractionation steps involves 
a DNA agarose column, it seems likely that RAD3 protein will 
bind DNA. 3 refs. 
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44337 (DOE/ER/60281—2, pp vp, Paper 3) Kink-anti- 
kink bound states in DNA structure. H.M. Jun 1986. 
NTIS, PC A03/MF AO1. File Number DE86012954. Con- 
tract FG02-85ER60281;FG02-85ER60282. 

In Studies of molecular biology. Progress report. 

Model vibrational solitons in B-DNA structure using the 
method of Linked Atom Least Squares (LALS) has been explored. 
Nonlinear deformations in DNA structure were modelled by intro- 
ducing local unwinding balanced by superhelical writhe to keep the 
linking invariant. This type of deformation is predicted by the non- 
topological nature of the vibrational soliton. Structurally, this is 
achieved by introducing a modulated alternation in sugar puckering 
along both polynucleotide backbones, accompanied by the gradual 
partial unstacking of alternate base-pairs. 3 refs. 


44338 (DOE/ER/60281—2, pp vp, Paper 4) Study of 
pre a ge relationships in techniques and 
c. Goldstein, D.A.; Rackovsky, 


S.R. Jun 1986. NTIS, PC A03/MF AOl1. File Number 
DE86012954. Contract FG02- 85ER60281;FG02-85ER60282. 

In Studies of molecular biology. Progress report. 

This work explores the inter-relationship between structure 
and function in the iso-l-cytochrome c protein of the yeast Sac- 
charomyces cerevisiae. The development of our analytical tech- 
niques on the crystal structure data for reduced and oxidized tuna 
cytochrome c are reported. The substantial homology of the cy- 
tochromes c of various species suggests that methods can be devel- 
oped which will give insight into the problem and which will be 
immediately applicable to the yeast protein crystal structure data 
when they are available structures. 


44339 ee pp vp, I ad 5) Molecular 
mechanisms of misrepair mutagenesis. La’ ce, C.W. Jun 
1986. NTIS, PC A03/MF AO1. File shaun: DE86012954. 
Contract FG02-85ER60281;FG02-85ER60282. 

In Studies of molecular biology. Progress report. 

The isolation and characterization of 5 new yeast genes 
thought to be concerned with induced mutagenesis, the molecular 
cloning of some of these genes, and the construction of an M13 
mp11 based hybrid phage that contains a synthetic oligonucleotide 
sequence with defined premutagenic lesion at a defined site are re- 
ported. 6 refs. 


a (DOE/ER/60282—2, pp vp, Paper 3) Solid state 

ion chemistry of the DNA i teakies" Bernhard, W.A. 

1986 NTIS. PC A02/MF AOl1. File Number DE86012955. 

In Studies of radiation and chemical toxicity. Progress 
report. 

The year was used to make major changes in laboratory 

space and instrumentation. The Q-band and X-band systems have 


been separated into two independent ESR Construc- 
tion of the Q-band Janis cryostat turned out to be deceptively diffi- 
cult but it now works in ESR mode between 2.2 K to 300 K. The 
X-band ESR/ENDOR spectrometer is nearly complete, construc- 
tion and testing is finished on all facets except for the temperature 
controller. The hardware has been installed and the initial software 
written to drive both ESR and ENDOR on both X-band and Q- 
band spectrometers. Four new crystal growing ovens were built 
and used to increase our supply of crystals: 5‘'dCMP, a-methyl- 
mannoside, and a-methyl-xyloside. Since the Prime minicomputer 
was shut down on January 4, 1986, all of our data and data analysis 
programs had to be down loaded to an IBM AT. Of the 40 key 
data handling programs, 15 are now up and working on either the 
IBM AT or MicroVax II. 


44341 (DOE/ER/73019—63) Studies on the control of 
plant cell enlargement by cellular parameters. Annual 
progress report, November 1, 1985-July 22, 1986, Cleland, 
E. ashington Univ., Seattle (USA). ~——_ of Botany). 
22 Jul 1986. Contract AT06-70ER73019. lip. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013817. 
These are the studies on the plasma membrane and its 
ATPase, and the investigations into the role of calcium ions in ex- 
tension of dicot stem walls. 6 refs., 1 tab. 
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44342 a ee Regulation of nucleic acid 
and protein synthesis. Final report. (Worcester Foundation 
for Experimental Biolo omen, MA (USA)). 1986. 
Contract AC02-80EV1 326. Tp. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE86013349. 

A broad overview is given of the authors research as spon- 
sored by DOE over the past forty years. 19 refs. (DT) 


44343 (EML—455) Stable calcium and potassium in tis- 
sues from New York City residents. Fisenne, I.M.; Perry, 
P.M. (USDOE Environmental Measurements Lab., New 
York). Jun 1986. 28p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86013988. 

The stable calcium and potassium concentrations in the lung, 
liver, kidney and vertebrae of New York City residents have been 
measured by atomic absorption spectrophotometry. The analyses of 
58 sets of tissues shown in this report increases the available data 
base of stable element concentrations indicative of healthy United 
States residents. 


44344 emis ag Development of a decentralized 
control system for —- yeast fermentation in semi- 
continuous reactors. Control through respiration rate and role 
of the metabolites. Pons, M.N. (Institut National Polytechni- 
ue, 54 - Nancy (France)). 1984. 244p. (In French). NTIS 
S Sales Only), PC Al1/MF AOl. File Number 
DE86750729. 

The objective of this work was to develop a control struc- 
ture for the operation of a semi-continuous digester used for pro- 
duction fo (baker’s) yeast by substrate supply: the system is com- 
posed of classical analogical controls when the algorithm is simple 
(pH, temperature, ...), or microcomputers for more complex con- 
troles such as dissolved oxygen content or feed flow regulation, 
and a minicomputer for coordination of the different elements and 
optimization of the whole process. 


44345 (ORNL—6128, pp 175-176) Detection of cytocha- 
lasin-D induced dimers of Mg” -actin. Goddette, D.; Uber- 
bacher, E.; Frieden, C.; Bunick, G.J. (Washington Univ., St. 
Louis, MO). Mar 1985. NTIS, PC Ai3/MF AOI. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Actin is a protein which has been implicated in a wide 
number of cellular functions. In non-muscle cells, it is constantly 
being reorganized in response to functional demands such as endo- 
cytosis, filopodal projections, and many other forms of motility. As 
isolated, actin is a monomer protein of 42 Kd (G actin), but can be 
induced to polymerize into a filamentous form, F actin. It is clear 
that a variety of actin-binding proteins which can sever and cap 
actin filaments are involved in keeping the actin depolymerized and 
in the redistribution processes. Cytochalasin D (CD) is a 500 dalton 
fungal metabolite which inhibits cellular motile functions presum- 
ably through its interactions with actin. In vitro it mimics the ef- 
fects of actin-binding proteins on the kinetics of actin polymeriza- 
tion. Fluorescence studies show that CD binds to G actin, with its 
stoichiometry dependent on the divalent cation: 1:1 in the presence 
of Ca** and 1:2 (CD:actin) in the presence of Mg”*. However, 
other studies such as analytical ultracentrifugation have been unsuc- 
cessful in determining the existence of the CD-induced actin dimer. 
The present SANS study was undertaken to determine the state of 
actin in the presence of Mg™* and thereby determine if the fluores- 
cence measurements are a correlate of actin dimerization. 


44346 (ORNL—6128, pp 177-178) Unfolding of halophi- 
lic malate dehydrogenase from Halobacterium Maris Mortui. 
Zaccai, G.; Eisenberg, H.; Bunick, G.J.; Wi 
Koehler, W.C. (Centre National de la Recherche 
ue, Grenable, France). Mar 1985. NTIS, PC A13/MF 
01. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 
Saturated salt solutions have markedly different thermody- 
namic propérties than the weakly saline solutions that are the usual 
life-supporting systems. In high salt concentrations the contribu- 
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tions of ionic interactions to the free energy are essentially zero. 
However, obligate halophilic organisms that survive only in highly 
concentrated salt solutions do exist. Their existence raises funda- 
mental questions about the influence of environment on biological 
processes. One such organism is the enzyme malate dehydrogenase. 
It is a halophylic enzyme that can be purified from Halobacterium 
Maris Mortui, and it loses its activity quite markedly in salt concen- 
trations below 2 M NaCl. In the present experiment, carried out at 
the newly upgraded 30-m SANS facility, a study of the enzyme in 
dilute, 1 M NaCl, solution was made. 


Structural diversity of F.s0 from 
thermoautotrophicum. A nickel x-ray abso spectroscopic 
study. Eidsness, M.K.; Sullivan, R.J.; Schwartz, J.R.; Hart- 
zell, P.L.; Wolfe, R.S.; Flank, A.M.; Cramer, S.P.; Scott, 
R.A. (Univ. of Illinois, Urbana). Journal of the American 
Chemical Society; 108: No. 11, 3120-3121(28 May 1986). 

Nickel metalloenzymes have been found in all methane-pro- 
ducing bacteria examined. Two hydrogenases from Methanobacter- 
ium thermoautotrophicum contain nickel which has been shown to 
be coordinated by S-containing ligands in one form. A compound 
called Fiso has been isolated from M. thermoautotrophicum, strain 
AH, and has been identified as the Ni-containing prosthetic group 
in protein component C of the S-methyl coenzyme-M reductase 
system. F430 has been established to have a Ni(II)-tetrapyrrole 
structure, constituting the only known biological example of nickel 
in a tetrahydro reduced corphine. The detailed mechanistic role of 
Fiso in methyl group reduction has not been identified. We report 
here a Ni x-ray absorption spectroscopic (XAS) study of several 
forms of Fi30 and component C isolated from M. thermoautotrophi- 
cum, strain AH. These preliminary results indicate that free Fiso is 
structurally distinct from the Fiso-containing protein. Also, depend- 
ing upon the conditions used, extraction of Fiso from the protein 
yields at least two structurally distinct forms, one similar to that in 
the intact protein and one similar to free Fis0. Analysis of the ex- 
tended x-ray absorption fine structure (EXAFS) data and compari- 
son with a number of structurally characterized Ni(II) complexes 
provide evidence that the flexibility of the tetrapyrrole is responsi- 
ble for the different structural forms. 


44348 EXAFS of Klebsiella pneumoniae nitrogenase 
MofFe protein from wild-type and nif V mutant strains, Eids- 
ness, M.K.; Flank, A.M.; Smith, B.E.; Flood, A.C.; Garner, 
C.D.; Cramer. S.P. (Exxon Research and Co., 
Annandale, NJ). Journal of the American Chemical , 
108: No. 10, 2746-2747(14 May 1986). 

The enzyme nitrogenase catalyzes the biological reduction of 
Na to NHs. In Klebsiella pneumoniae a cluster of 17 genes in seven 
nitrogenase enzyme from the nif V mutants is relatively ineffective 
at dinitrogen reduction, is more efficient than the wild-type enzyme 
at HCN reduction, and has its hydrogen evolution activity inhibited 
up to 80% by CO. This altered substrate specificity has been shown 
to be associated with the iron-molybdenum cofactor, FeMo-co, of 
the enzyme. X-ray absorption spectroscopy has been a valuable tool 
for probing the molybdenum environment of wild-type nitrogenase, 
and the authors report here similar studies on the Nif V~ enzyme. 


44349 pLS101 plasmid vector. 
T.S. (to t. of Energy). US Patent A) 
19 Feb 1985. 24p. Contract AC02-7 
NTIS, PC A02. ile Number DE86013777. 

Disclosed is recombinant plasmid pLS101, consisting essen- 
tially of a 2.0 Kb malM gene fragment ligated to a 4.4 Kb Ter 
DNA fragment, which is particularly useful for transforming 
Gram-positive bacteria. This plasmid contains at least four restric- 
tion sites suitable for inserting exogeneous gene sequences. Also dis- 
closed is a method for plasmid isolation by penicillin selection, as 
well as processes for enrichment of recombinant plasmids in Gram- 
positive bacterial systems. 5 figs., 2 tabs. 


S.A.; 
lication 6402,766, 
16. DE86013777 
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REFER ALSO TO CITATION(S) 5674 


44350 (CINIS-mf—10166) Radioactive of mono- 


cytes. Ensing, G.J. (Rijksuniversiteit ee (Nether- 
lands)). 18 Sep 1985. 139p. NTIS (US Sales 'y), PC A07/ 
MF AO1. File Number DE86702997. 

With the aim of studying a possible relationship between cir- 
culating monocytes and Sternberg-Reed cells investigations were 
started on the specific ing of monocytes. In this thesis the liter- 
ature on the pertinent data has been reviewed and a series of ex- 
periments on the monocyte labeling procedure has been described. 
The principles of cell labeling with radioactive compounds were 
discussed. 1. Total separation of the particular cell population to be 
labeled and subsequent labeling with a non-specific radiopharma- 
ceutical. 2. Specific cell labeling in a mixture of cell types based on 
a well defined affinity of the cell under study for the radiopharma- 
ceutical used. Next the radionuclides that can be used for cell label- 
ing purposes were discussed with special attention for ‘"In and its 
chelates. The principles of radiodosimetry were also discussed 
briefly. This section was focussed on the radiation dose the labeled 
cells receive because of the intracellular localized radioactivity. 
The radiation burden is high in comparison to amounts of radiation 
known to affect cell viability. A newly developed method for label- 
ing monocytes specifically by phagocytosis of *In-Fe-colloid 
without apparent loss of cells was described in detail. Includes 
Dutch summary; 279 refs.; 26 figs.; 5 tabs. 


motion, Dem M. (Los i 
(USA)). 1986. "Contract W-7405-ENG-36. 
8606132—2). NTIS, PC A02/MF AOI; 1; GP 
Number DE86013836. 

From 10. U.S. National Congress of Applied Mechanics con- 
ference; Austin, TX, USA (16 Jun 1986). 

The reactive flow model is a putative description 
boid cytoplasm based on the formalism of multifield fluid mechan- 
ics. We show by direct numerical computations that the reactive 
flow model is able to account for various phenomena observed in 
dissociated cytoplasm and/or in vitro contractile networks. These 
phenomena include states of relaxation or mechanical equilibrium, 
as well as transitions between such states, by processes of expansion 
or contraction. Simulations also indicate the existence of states of 


); 6: 539-549(1985). Contract W-7405- 
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Multivariate analyses and list mode data processing were 


cyanine dye intensity and light scatter appeared to be more related 
to cell lineage and cell size than proliferative status. WGA affinity 
discriminated two subpopulations in mouse bone marrow S-phase 
cells in each subpopulation that actively incorporated bromodeox- 
yuridine (BrdUrd). List mode data processing obviates the need for 
routine electronic sorting of cells and thus facilitates characteriza- 
tion of discriminated subpopulations. In this regard, it is particular- 
ly useful for the study of flow cytometrically distinct, low frequen- 
cy subpopulations. 29 references, 4 figures, 3 tables. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 5549, 5669 


44354 (DOE/ER/60282—2, aper 4) Pulmonary 
. Mavis, R.D. 1986. 


biochemistry s, me PC AG2/MF AOl. 
File Number DE86012955. 
In Studies of radiation and chemical toxicity. Progress 


of vitamin E from its intermediate oxidation 
product, the chromanoxyl radical, was studied as a heat-labile, vita- 
min E-dependent antioxidant activity of glutathione in delaying per- 
oxidation of a microsomal fraction of liver and lung in vitro. The 
characteristics of this system are consistent with an enzyme-cata- 
lyzed reaction between glutathione and the chromanoxyl radical. 
We have developed a method of labeling the vitamin E of micro- 
somes with tracer amounts of tritiated a-tocopherol. The oxidation 
of tocopherol can thus be monitored coincidentally with the peroxi- 
dation of fatty acids. Fatty acid peroxidation is monitored by spec- 
trophotometrically measuring malondialdehyde and oxidation of vi- 
tamin E is monitored by extracting and chromatographing the ra- 
diolabelled vitamin E in a system which separates -tocopherol from 
its oxidation products. We have found that the presence of glutathi- 
one in this system retards both peroxidation of membrane phospho- 
lipids and oxidation of membrane-associated a-tocopherol, with a 
time sequence that is consistent with regeneration of vitamin E by 
reduction of the chromanoxy]l radical by glutathione. 


— Effects - mixing-induced me 

on photosynthesis of natural assemblages of coastal 
plankton. Yoder, J. A.; Bishop, S.S. (Skidaway Institute of 
Oceanography, Savannah, GA). Marine Biology (Berlin); 1- 
7(1985). Contract FG09-85ER60353. 

Photosynthesis versus irradiance relations were determined 
from field incubations of natural assemblages of phytoplankton that 
were either cycled at three different rates between the surface and 
a depth of 5 m of kept at constant depths. Photoinhibition of photo- 
synthesis was not observed in the bottles kept at constant depths 
during 3.5-h experiments. Photosynthesis versus irradiance (P-I) 
curves derived from bottles kept at constant depths and the irradi- 
ance time course received by each of the cycled bottles were used 
to predict photosynthesis within each of the cycled bottles. P-I 


in administration. 

dinsky, M.A.; Bond, J.A.; Dutcher, J.S.; Birnbaum, L.S. 
(Lovelace Inhalation Toxicology Research Institute, Albu- 
querque, NM). Toxicology Letters; 23: 119-125(1984). 

2,3-Dichloropropene (2,3-DCP), a component of commercial 
fumigants and nematocides, was mixed with ['*C]2,3-DCP and 
given to rats by peroral (p.o.) or intraperitoneal (i.p.) administra- 
tion. Urine, feces, and expired air were collected over 72 h. Excre- 
tion of radioactivity in urine predominated over other routes, with 
66% to 75% of the dose excreted in 72 h. Feces contained from 
13% to 21% of dose and 8% of the dose was exhaled as *CO,. At 
the end of 72 h, only 2% to 3% of the dose remained in the carcass 
with the highest concentrations of '*C in liver, kidneys, testes, and 
lungs. Approximately 91% of the p.o. dose was absorbed from the 
gastrointestinal (GI) tract. 7 references, 2 figures, 1 table. 
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44357 (EIR—586) Nuclides for radiotherapy: an over- 
view. Andres, R.Y.; Blattmann, H.; Pfeiffer, G.; Schubiger, 
A. ‘ M.; Weinreich, R,; Wernli, . (Eidgenoessisches 
Inst. fuer Reaktorforsc a Wuerenlingen pang 
Schweizerisches Inst. fuer eee ht en). Feb 
1986. 81p. (In German). NTIS (US Sal Y), A05/ 
MF ‘Aol File Number DE86703005. 

With the emergence of new, biological vehicles of great 
organ specificity (e.g. steroid hormones, antibodies) the concept of 
systemic tumor therapy with the aid of radiotherapeutica has 
gained new momentum. In order to assess the options open for op- 
timal adaptation of the radiation properties to the pharmacocinetics 
of a vehicle, a search was done to identify potentially useful thera- 
peutic radionuclides. Main criteria for selection were half life, low 
gamma-yield and stable daughter nuclide. The resulting possibilities 
fall into 4 categories: 1) alpha-emitters (At-211); 2) beta/sup -/- 
emitters that can be p in a carrier-free fashion (P-32, S-35, 
As-77, Y-90, Ag-111, Pm-149, Tb-161, Lu-177), 3) beta/sup -/-emit- 
ters with carrier added (Pd-109, Pr-142, Gd-159, Er-169, Tm-172, 
Yb-175, Re-188, Ir-194, Pt-197) and 4) electron capture nuclides, 
emitting Auger-cascades (Cr-51, Ga-67, Ge-71, Br-77, Ru-97, Sb- 
119, I-123, Cs-129, Nd-140, Er-165, Ta-177, Hg-197, T1-201). 
Among the 4th group some well known, diagnostically used nu- 
clides are found. Their therapeutic use necessitates the precise lo- 
calisation in or very near the genetic material of the cell to be 
killed; only there the destructive power of the very short range 
Auger-electrons can be used. For each of the selected nuclides a 
summary of decay data, possibilities of preparation and chemical re- 
activity for labelling of vehicles is given. 


44358 (INIS-mf—10136, PP 135) Radioisotopic cerebral 


cular insufficiency syndrome oa cerebral j 
ede Sanchez C, G.; Graef S, A. (IMSS. Centro Medico 
La Raza. . de Medicina Nuclear, Mexico City). 1985. 
(In Spanish). S (US Sales Only), PC A07/MF AO1. File 
Number DE86780471. (CONF-8504228—). 
From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44359 (INIS-mf—10136, pp 9) Thirty years of experience 
with 131 iodine in the treatment of diffuse toxic goiter: Na- 
tional Nutrition Institute Salvador Zubiran. Gonzales, O.; 
Rosas, J.; Luviano, C. (Instituto Nacional de la Nutricion. 
Salvador Zubiran, Mexico City. Dep. de Medicina Nuclear 
y Clinica de Tiroides). 1985. Spanish). NTIS (US Sales 
Only), PC AO7/MF AOl. File Number DE86780471. 
(CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44360 ee pp 10-29) Behaviour in pros- 
trate cancer patients of DHEA.S0, stimulated with D-TRY-6- 
LH-RH analogue and — HONVAN. Navarrete L, R.; 
Romero N, M.A.; Guadarrama S, R.; Graef S, A.; Gonzalez 
B, D. (IMSS. Centro Medico La Raza. . de Medicina 
Nuclear, Mexico City). 1985. (In Spanish). S (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780471. 
(CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Regla, Hidalgo, Mexico (25 Apr 1985). 

The studies o Abraham, Forest, Pinto and Haning demon- 
strating the basal or dynamic diagnostic value of Dihydrohepian- 
drostenone sulphate in hirsutism, female alopecia, adrenaline tu- 
mours and so on which served as the basis of our investigation, 
offers reliable parameters in hyperandrogenism and is equally useful 


Whitmore) were studied: 20 patients on the D-TRY-6-LH-RH ana- 
logue, 20 patients on Honvan, 30 clinically healthy individuals, 
comparable in age to the two patient groups. For obtention of 





6067 / ERA-11/19 


normal values a group of 75 normal subjects between the ages of 25 
and 35 years were used. E 
ae pp aan Radioimm 

determination of urinary 
gressive systemic sclerosis. Ramirez P, “pe Erbessd, M.L.; 
Mares, G.; Recinos, G.; Graef S, “ Lavalle, C. (IMSS. 
Centro Medico La Raza. aD. NT Medicina Nuclear, 
Mexico City). 1985. (In § NTIS (US Sales Only), 
PC A0O7/MF AOl1. File Number DE86780471. (CONF- 
8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Mexico (25 Apr 1985). 

The results o clone’ detentions of E-2 couduaiaadin es 
by radioimmunoassay (RIA) in 24-hour urine are presented for 
three groups: progressive systemic sclerotic patients with normoten- 
sion and with elevated or normal APR, progressive systemic scle- 
rotic patients with hypertension and with normal or low APR, and 
control group of normal subjects. In a recent report of progressive 
systemic sclerosis in patients we demonstrated changes in the urine 
concentratrion of APR levels, sodium excretion and in total blood 
volume. Based on these findings we felt the need to perform quanti- 
fications of E-2 p ines (PGE-2) in 24-hour recently taken 
urine samples stored at 70° and measure the sodium amounts excret- 
ed in the urine. We concluded that urinary determination of E-2 
prostaglandines was the most suitable for our study as it allowed 
the establishment of relationships between APR, aldosterone and 
metabolic sodium balance. 


44362 (INIS-mf— 10136, ‘Pe 58) ee 6 i 
of the liver hemodynamics in cirrhotic 
A, A.; Perez C, J.P.; Graef S, A. (IMSS. Centro Medico La 
Raza. . de Medicina Nuclear, Mexico City). 1985. (In 
— NTIS (US Sales Only), PC A0O7/MF AO1. File 
umber DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 

ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44363 (INIS-mf—10136, pp » Cerebral ceric phospho- 
creatine value in the diagnosis of cerebral neoplasia. Mares, 
G.; Perez Z, A.; Frati, A.C.; Graef S, A. (IMSS. Centro 
Medico La Raza. Dep. de Medicina Nuclear, Mexico City). 
1985. (In Spanish). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44364 (INIS-mf—10136, pp 61-70) Diagnosis of pheoch- 
romocytome by 131-I-MIBG. Kerik Rotenberg, N.E. (Mon- 
treal General Hospital, Quebec, Canada). 1985. (In Spanish). 
NTIS (US Sales Only), PC A0O7/MF AOl1. File Number 
DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Mi: Regla, Hidalgo, Mexico (25 Apr 198 

wiv ieegtes ae anid G nalaer oats ent 
sensitivity of 131-I-metaiodobenzylguanidine (MIBG), a newly de- 
veloped radiopharmaceutical which accumulated in the neuro trans- 
mitter adrenergic sacs, in diagnosing pheochromocytomes, which 
originate from well-differentiated cells in the adrenergic region of 
the autonomous nervous system. A sizeable number of these cells 
appear in the adrenal medulla, the para-spinal ganglion and the 
para-aortic (Organ of Zuckerkandl), however, a certain number of 
pheochromocytomes are found in other sites including the bladder, 
heart and vagus nerves. ic tumors which are located out- 
side the adrenal medulla and which secrete both norepinephrine 
and epinephrine are called pheochromocytomes. Scintigraphic dis- 
tribution of 131-I-MIBG, an imaging agent for the adrenal medulla, 
was studied to determine the uptake in patients suspected of harbor- 
ing pheochromocytomes. Normal distribution of the radiotracer in- 
cludes: the salivary glands, liver, spleen, gall-bladder, kidneys and 
heart. Accumulations in the thyroids are detected only in cases of 
inadequate thyroid blocking. Injected were 0.5 mCi/1.7 m? and 
scans taken 24, 48 and 72 hours afterward. The five patients investi- 
gated showed high levels of epinephrine and norepinephrine and re- 
vealed abnormal accumulations of radioactive material. These data 
were surgically verified. 
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44365 et pp 72-84) Behaviour of A” fi- 
infarction. Bustamante 


brinopeptide in te R, 
G.; Altemirano BP P.; Leon H, L.; Ramos C, M.A.; Graef S, 
A. (IMSS. Centro Medico La Raza. . de Medicina Nu- 
clear, Mexico City). 1985. (in Spanish). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780471. 
(CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San alae 25 Apr 198 

oa Miguel a Prone ok (25 Apr 1985). 
so evebinno is CanaOlgE ta leetaaeai aie etmeae 


44366 (INIS-mf—10136, pp 86-103) Experience with ab- 
eee ee Ee ee ee 


digestive tube. (Cen 
Mexico City). 1985. (In Spanish). NTIS (US Sales 
PC AO7/MF AOl. File 
8504228—). 
From 19. national congress of the Mexican Society of Nucle- 
ax Madison: Sep ae ee nnereee co Aas SUS. 
This study concerns our experiences with abdominal gamma 
imaging using Tc-99m colloid and with abdominal angiography 
using Tc-99m-pyrophosphate labelled erythrocytes "in vivo” based 
on the modified described by Callahan. The dynamic or 
perfusion phase was first performed, then the static phase during 
which for the first two hours scans were taken every 15 minutes 
and thereafter every 4-6 hours. The routine image corresponds to 
the first, although it was necessary at times to take oblique projec- 
tions. The study was felt to be accomplished after 48 hours upon 


)» 
umber DE86780471. (CONF- 


Endoscopy and angiography XR are both invasor methods. Various 
authors for the past 20 years have tried to perform examinations 
with different radionuclides in order to detect bleeding sites of the 
lower digestive tract. Our study demonstrates the possibility of de- 
tecting this type of pathology by means of studies with colloids and 
labelled erythrocytes. 


44367 (INIS-mf— 10136, 105-125) Radioimmunoassay 
determination of factor 4 (PF;) in acute myocardial 
infarction patients. Leon Herrejon, Ma.deL.; Graef S, A.; 
Altamirano B, P.; Ramos C, M.A. (IMSS. Centro Medico 
La Raza. . de Medicina Nuclear, Mexico City). 1985. 
(In Spanish). S (US Sales Only), PC A07/MF AOI. File 
Number DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 

ici iguel Regla, Hidalgo, Mexico (25 tee 

standpoin 


it an increase in 


between both groups were statistically significant with a P > 0.01. 


44368 en pp 126-127) Diagnosis in heart 
surgery of myocardial infarction. Manzanares A, E.; Gonza- 
lez H, J.; ed G.; Cuaron S, A. (Uni. 
versidad Autonoma de Zacatecas, M . Centro Regional 
de a Nucleares). 1985. (In Spanish). ). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780471. 
(CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44369 (INIS-mf—10136, pp 30) Radiopharmacy in devel- 
oped and underdeveloped countries. Goldberg de L, J. (Uni- 
versidad Nacional Autonoma de Mexico, Escuela Nacional 
de Estudios Profesionales, Iztacala, Edo. "de Mexico). 1985. 
(In S ). NTIS (US Sales Only), PC A07/MF A01. File 
Number DE86780471. (CONF-8504228—). 
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From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44370 a. PP aor Coe evaluation 
of sup(99m)Tc chelates in vivo 
Fucugauchi, M.E.; ae H, G. Gaskins as Weclonet de In- 
eres Nucleares, Mexico City). 1985. (In Spanish). 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44371 (INIS-mf—-10136) 19. National congress of the 
Mexican Society of Nuclear Medicine, San Miguel Regla, Hi- 
dalgo, 25-28 April 1985. (Sociedad Mexicana de Medicina 
Nuclear; Comision Nacional de Seguridad Nuclear y Salva- 
omen Mexico City). 1985. 140p. (In Spanish). (CONF- 
504228—). NTIS (US Sales Only), PC A07/MF AO1. File 

Number DE86780471. 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, - Mexico (25 Apr 1985). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


44372 (NAC-AR—85-01, pp 219-222) Nuclear 
applications in medicine. 1985. NTIS (US Sales Only), PC 
A13/MF A0O1. File Number DE86702790. 

In Annual June 1985. 

Medical applications generally involve trace element analy- 
ses or the use of tracer radioisotopes. The first project reported 
here uses radioactive tracer material to study blood flow in a heart 
affected by some degree of heart failure. This is a continuation of a 
long-term association with the Medical Research Council Heart Re- 
search Unit in Cape Town. 


44373 (NAC-AR—85-01, p PP 240-243) Radiobiology and 
biophysics. 1985. NTIS (US Sales Only), Pe A13/MF AOl1. 
File Number DE86702790. 

In Annual report June 1985. 

One of the objectives of the National Accelerator Centre is 
to provide facilities for radiotherapy of cancer patients. It is there- 
fore logical that some scientific effort be directed at the underlying 
molecular mechanisms involved in carcinogenesis and the effective- 
ness of particle irradiation on cell survival. 


US Sale Oaks 157-165) Radiation 


physics. 
1985. NTIS (US Sales y), PC Al3/MF AOI. File 
Number DE86702790. 

In Annual report June 1985. 

Extensive in-phantom measurements were performed to pro- 
vide data for the generation of isodose distributions required for 
treatment planning. The measurement to determine the neutron sen- 
sitivity (k sub(u) of a photon detector was repeated under more ex- 
acting conditions thereby facilitating the evaluation of neutron and 
photon depth-dose curves. The depth in tissue at which maximum 
build-up occurs was determined using a tissue-equivalent extrapola- 
tion chamber. Expressions are given for the total absorbed dose (D 
sub(t)) in tissue together with the values adopted for the calculation 
of D sub(t). Operating under therapy beam conditions, a radiation 
survey was conducted in potentially hazardous areas. A kilocurie 
Co radiation unit has been commissioned for experimental use in 
the therapy vault. 


44375 (NAC-AR—85-01, pp 246-253) Medical 
nent. 1985. NTIS (US Sales Ouly), PC A13/MF A0O1. File 
Number DE86702790. 

In Annual report June 1985. 

Stee Ceties Os cetcciinttin en auitinte 
hospital block were completed towards the end of 1984. Work 
began before the end of 1984 on the Bioevaluation/Nuclear Medi- 
cine wing which is attached to the isotope production block. Some 
delays were in the construction of the neutron therapy 
treatment system but it is hoped that the system will be delivered 
on site during August 1985. The decisions concerning the proton 
therapy facility were delayed until September 1985. 
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44376 Antihypertensive neutral a. Snyder, F.L.; 
Blank, M.L. (to Dept. of Ener; » DC). US 
Patent 4,595,681. 17 17 5un 1986. Fi ed be a Oct 1984. vp. 
A method is described for treating a warm-blooded animal 
comprising administering to the animal a neutral glycerolipid with a 
12 to 20 carbon alkyl group at the sn-1 position, a short carbon 
chain acyl group at the sn-2 position and a hydroxyl group at the 
sn-3 position in an amount sufficient to lower the arterial blood 
pressure of the animal. A method is also described for treating a 
warm-blooded animal comprising inistering a composition con- 
sisting essentially of a 1-alkyl-2-acetyl (or propionyl)-sn glycerol in 
combination with a 1-alkyl-2-acetyl-sn-glycero-3-phosphocholine, 
wherein the 1-alkyl groups contain 12 to 20 carbon atoms, dis- 
solved in an inert pharmaceutically acceptable solvent in amounts 
sufficient to lower the arterial blood pressure of the animal. 


44377 Osmium-191/iridium-191m _ radionuclide. 

F.F. Jr.; Butler, T.A.; Brihaye, C. (to Dept. of Energy). 
Patent </pplicatio 6-769, 519. 26 Aug 1985. 24p. nel 
AC05- 1400. DE86013769 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013769. 

A generator system to provide iridium-191m for clinical im- 
aging applications comprises an activated carbon adsorbent loaded 
with a compound containing the parent nuclide, osmium-191. The 
generator, which has a shelf-life in excess of two weeks and does 
not require a scavenger column, can be eluted with physiologically 
compatible saline. 4 figs. 3 tabs. 


44378 Method and apparatus for automated 

and aliquoting of whole blood samples for analysis in a cen- 
trifugal fast analyzer. Burtis, C.A.; Johnson, W.F.; Walker, 
W.A. (to Dept. of Energy). US Patent Application 6- 
762,368. 5 Aug 1985. 15p. Contract AC05-840R21400. 
DE86013684 S, PC A02/MF A0l; GPO Dep. File 
Number DE86013684. 

A rotor and disc assembly for use in a centrifugal fast ana- 
lyzer. The assembly is designed to process multiple samples of 
whole blood followed by aliquoting of the resultant serum into pre- 
cisely measured samples for subsequent chemical analysis. The as- 
sembly requires minimal operator involvement with no mechanical 
pipetting. The system comprises: (1) a whole blood sample disc; (2) 
a serum sample disc; (3) a sample preparation rotor; and (4) an ana- 
lytical rotor. The blood sample disc and serum sample disc are de- 
signed with a plurality of precision bore capillary tubes arranged in 
a spoked array. Samples of blood are loaded into the blood sample 
disc by capillary action and centrifugally discharged into cavities of 
the sample preparation rotor where separation of serum and solids 
is accomplished. The serum is loaded into the capillaries of the 
serum sample disc by capillary action and subsequently centrifugal- 
ly expelled into cuvettes of the analyticaly rotor for conventional 
methods. 5 figs. 


44379 Method and device for blood vessels 
during anastomosis. Doss, J.D. (to t. of Energy). US 
Patent Application 6-736,022. 20 May 1985. 14p. tract 
W-7405-ENG-36. DE86013717 NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86013717. 

A device and method for preventing first and second sev- 
ered blood vessels from collapsing during attachment to each other. 
The device comprises a dissolvable non-toxic stent that is sufficient- 
ly rigid to prevent the blood vessels from collapsing during anasto- 
mosis. The stent can be hollow or have passages to permit blood 
flow before it dissolves. A single stent can be inserted with an end 
in each of the two blood vessels or separate stents can be inserted 
into each blood vessel. The stent may include a therapeutically ef- 
fective amount of a drug which is slowly released into the blood 
stream as the stent dissolves. 12 figs. 


44380 ee a ae tee Wanek, 
P.M.,; Steinkruger, F.J.; Moody, D.C. (to Dept. of Energy). 
US Fatent Application 6.708 ,625. 5 Mar 1985. 16p. Contract 
W-7405-ENG-36. DE86013785 NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE86013785. 

A method, jsition of matter, and apparatus for produc- 
ing substantially pure Ag-109m for use in biomedical imaging tech- 
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niques. Cd-109, which decays with a half-life of 453 days to Ag- 
109m, is loaded onto an ion exchange column consisting of particu- 
late tin phosphate. After secular equilibrium is reached in about ten 
minutes, Ag-109m may be selectively eluted from the column by 
means of a physiologically acceptable aqueous buffered eluent solu- 
tion of sodium thiosulfate, and either ascorbic acid or dextrose. The 
breakthrough of toxic Cd-109 is on the order of 1 x 10-7, which is 
sufficiently low to permit administration of the Ag-109m-containing 
eluate, with but a minor pH adjustment, directly to a human patient 
within a matter of seconds. 1 fig. 


44381 Facile-radioiododemetallation reactions for the 
convenient preparation of radioiodinated compounds. Srivas- 
tava, P.C.; Knapp, F.F. Jr.; Kabalka, G.W.; Kunda, S.A. 
(Oak Ridge National Lab., TN). Synthetic Communications; 
15: No. 4, 355-364(1985). Contract ACOS- 840R21400. 

Several new methods for the preparation of vinyl iodides via 
mercuration and thallation reactions of vinylboronic acids have 
been explored. Chloramine-T oxidation of alkylvinylmercury io- 
dides or iodide treatment of alkylvinylthallium trifluoroacetate sub- 
strates, prepared from the corresponding alkylvinylboronic acid and 
thallic trifluoroacetate, yields the corresponding alkylvinyl iodides. 
These methods are also efficient for the synthesis of the corre- 
sponding radioiodinated compounds. 21 references. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 4012, 4665, 5524, 5569, 5591, 5627 


44382 cnn ieee Microbial ecology summer 
research Marine Biological Laboratory, Woods 
Hole, phate: eo Ml June 20-August 26, 1983. (Marine Bio- 
logical Lab., Woods Hole, MA (USA)). 17 Jun 1986. Con- 
tract FG02-83ER 13101. 94p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86013180. 

Glucose and 3-deoxy 3-fluoroglucose (DFG) inhibit the in- 
duction of the lactose operon of Escherichia coli by preventing the 
initial entry of lactose into the cells; this phenomenon is known as 
“inducer exclusion”. Mutants altered in this property were selected. 
Growth of the organism occurred initially only at the periphery of 
the plates, but after 2 to 3 days for incubation at 41°C a number of 
mutants appeared within the zone of growth inhibition. These mu- 
tants were screened for their continued ability to grow on glucose 
and to take up ['*C]glucose and methol a-D-['*C]glucoside. This 
showed that they had lost neither the Enzyme II for glucose uptake 
that is specified by ptsG* nor the factor III/sup glc/ that is associ- 
ated with it. All the mutants tested also remained inducible for lac- 
tose utilization. 3 figs. 


5508 Morphology 


REFER ALSO TO CITATION(S) 5563 


44383 (DOE/OR/21400—T272) Crown geometry of 
plantation-grown American sycamore and its simulation. 
Schutt, J.R. (Oak Ridge Aasialabe Universities, Inc., TN 
(USA); Tennessee Univ., Knoxville (USA)). A 1985. 
Contract AC05-840R21400. 282p. NTIS, PC A113. 

1; GPO Dep. File Number DE86014197. 


reas Zits cuot Bats Gisaaie tenes 

variables which were assumed to represent fertilization/cultivation 
and tree genetics. Variables related to crown geometry and crown 
growth history were used to analyze relative branch growth 
(branch AGI/leader AGI). Node density was examined. Node posi- 
tion analysis revealed three phases of growth: increasing, almost 
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constant, and declining internode distance. One or more phases 
were absent on many branches. Results of the branching analysis 
were used to develop a FORTRAN computer model which simu- 
lates the three-dimensional development of sycamore crowns. The 
model was validated by comparing output for leader growth and 
branching characteristics with field observations. Future model uses 
are discussed. 204 refs., 17 figs., 29 tabs. 


of unnaeaah nail uppel, 
1986. ae PC A0S5S/MF AOl1. File Number DE86013637. 
In Mathematical modeling of biological ensembles. 
Intrinsic properties of the organisms of nature are described 
by means of a multidimensional characteristic vector, c-vector, with 
N(c-vector,t) denoting the population density in c-vector space of 
the general phenotype described by the components of the vector. 
Compaction and migration of groups in characteristic space are ex- 
amined by means of an evolution equation that describes the effects 
of sexual or asexual reproduction, mutation, and death from natural 
causes or predation. The equations are discussed in several forms: a 
coupled set for the individual organisms, a stochastic version in in- 
tegral form, and a coupled set for single-group attributes derived by 
moment techniques. A variety of scientific and philosophical ques- 
tions regarding the processes of biological evolution can be investi- 
gated within the framework of this approach; several of these are 
discussed and additional ones suggested. 4 refs. 


5509 Pathology 
REFER ALSO TO CITATION(S) 5567, 5630 


44385 en 2 ee 
tumor vascularization in nS a Sae oe. 
vent metastasis. D’Amico, (Massachusetts Inst. of 
Tech., Cambridge ee 2s Apr 1986. Contract AC05- 
760R00033. 1239. /MF A0O1; 1; GPO Dep. 
File Number D 6013122. 

In this investigation the use of thrombin as both a tumor 
growth inhibitor and anti-metastatic agent is studied using trans- 
plantable renal, adenocarcinoma and rhabdomyosarcoma. The ad- 
ministration of one bolus injection of thrombin to the tumor necrot- 
ic region at six weeks post-implantation (pre-metastatic) prolongs 
the time to metastasis to approximately twenty weeks post-implan- 
tation (or roughly double the life expectancy following tumor im- 
plantation) depending on the tumor diameter at the time the throm- 
bin is delivered. In addition, the growth rate of the primary tumor 
is considerably decreased probably due to vascular thrombosis of 
the tumor vasculature leading to increased ischemia and subsequent 
tumor necrosis. The results of the morphological examination and 
the success of the thrombin therapy provide evidence for the exist- 
ence of a radially directed open vessel pathway in the metastatic 
process. From the results of the students’ t-test on the morphologi- 
cal data one can assert that inward directed radial tumor vascula- 
ture exists. Two classes of these inward radial tumor vessels are 
found: Class 1 consists of vessels that are not active mitotically but 
are open-ended; Class 2 consists of vessels that are active mitotical- 
ly (ie., growing) but are closed-ended; indicating the growth of 
new tumor vasculature. Class 1 tumor vessels may provide the en- 
trance into which thrombin can permeate and fill the entire tumor 
parenchyma in both tumor toxic and anti-metastatic ef- 
fects. (30 refs., 24 figs., 8 tabs.) 


44386 Monoclonal antibodies to human 
el, Dlebes thereof. 


hemoglobin S and 

Jensen, R.H.; Vander- 

Grabeke RS te W.L.; Stanker, L.H.; Branscomb, E.W.; 

to Dept. ‘of Energy). US Patent Application 

6676 162. 29 Gor 1984. 42p. Contract W-7405-ENG-48. 

DE86013864 NTIS, PC ‘403/MF A0l1; 1; GPO Dep. File 
Number DE86013864. 

The present invention provides monoclonal antibodies specif- 


ic to and between hemoglobin S and hemoglobin A 
and methods for their production and use. These antibodies are ca- 
pable of distinguishing between two hemoglobin types which differ 
from each other by only a single amino acid residue. The antibodies 
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produced according to the present method are useful as immuno- 
fluorescent markers to enumerate circulating red blood cells which 
have the property of altered expression of the hemoglobin gene due 
to somatic mutation in stem cells. Such a measurement is contem- 
plated as an assay for in vivo cellular somatic mutations in humans. 
Since the monoclonal antibodies produced in accordance with the 
instant invention exhibit a high degree of specificity to and greater 
affinity for hemoglobin S, they are suitable for labeling human red 
blood cells for flow cytometric detection of hemoglobin genotype. 
4 figs. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 5572 


44387 (IC—85/98) Waiting time distribution for the first 
ion leading to a live birth. Shrestha, G.; Biswas, S. 
ternational Centre for Theoretical Physics, Trieste 
taly); Delhi Univ. (India)). 1985. 9p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702607. 

An attempt has been made in this paper to obtain a probabil- 
ity model describing the distribution of the waiting time from mar- 
riage to first conception based on the data from marriage to first 
live birth. The speciality of this present approach lies in assuming 
the marital exposure to be finite which was assumed to be infinite 
by most of the earlier investigators for mathematical simplicity. Il- 
lustration of the applicability of the model on the data pertaining to 
first order of conception and monthly probability of conception for 
women married at different age groups have been illustrated in this 
paper. 4 refs, 2 tabs. 


5520 Public Health 


REFER ALSO TO CITATION(S) 4181, 4655, 5468, 5469, 5470, 5471, 5477, 
cae cen oy 5481, 5482, 5483, 5484, 5485, 5486, 5487, 5488, 5489, 5490, 


44388 (PB—86-192705/XAB) Health-hazard evaluation 
report HETA 85-175-1621, Mansfield Post Office, Mansfield, 
Ohio. London, M.A. (National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA)). Aug 1985. 16p. 
(HETA—85- 175-1621). NTIS, PC A02/MF A011. 

A health-hazard evaluation was conducted at Mansfield Post 
Office, Mansfield, Ohio in May, 1985. The evaluation was request- 
ed to investigate a possible excess of cancer among current and 
former employees. Fourteen current or former employees had re- 
portedly been diagnosed with cancer. Six of the individuals were 
described as being mail handlers, 4 as clerks, 1 a carrier supervisor, 
1 a carrier/mail handler, and 2 did not have a job classification. 
The cases included one cancer of the kidney, two lung cancers, one 
leukemia, and three lymphomas. No year of diagnosis or other in- 
formation were provided. The reported number of cases was com- 
pared with cancer incidence rates published by the National Cancer 
Institute. The numbers of reported cancers and the expected 
number of each type were: cancer of the kidney and renal pelvis, 1 
reported, 0.89 expected; leukemias, 1 reported, 0.85 expected; 
cancer of the lung and bronchus, 2 reported, 6.67 expected; lym- 
phomas, 3 reported, 1.38 expected; and all cancers, 14 reported, 
30.84 expected. The author concludes that there is no evidence of 
an excess of cancer among employees at this post office. 


5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 5473, 5648, 5649, 5650 


44389 (DOE/R0/00916—T1) Production and processing 
of Jerusalem artichokes for ethanol manufacture. Final 
report, 1981-1983, Silver, B. (Silver Energy Systems Corp., 
Moses Lake, WA (USA)). [1986]. Contract FG06- 
81R000916;FG06-80R000500. 323p. NTIS, PC Al4/MF 
AO}; 1; GPO Dep. File Number DE86013137. 

A report is made of cultivation practices and crop yields of 
Jerusalem Artichoke as a potential energy crop for alcohol produc- 
tion. The root, tuber, stalk and seeds were evaluated for annual 


ERA-11/19 / 6070 


growth production. A large number of gas chromatograms of car- 
bohydrate composition are presented. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 5323 


44390 ne Role of — replication 
in regulation of Na-coupled hexose in LLC-PK; 

cells. Moran, A.; Handler, J.S.; M. (Armed 
Forces Radiobiology Research Inst., MD (USA)). 
1986. 5p. NTIS, PC A02/MF AO1. 

The glucose concentration in growth medium has been 
shown to regulate the number of sodium-coupled glucose transport- 
ers in LLC-PK; epithelial cells. Epithelia grown in high concentra- 
tions of glucose express fewer transporters than epithelia grown in 
low concentrations of glucose. In this present work, the effect of a 
dose of ionizing radiation sufficient to block the incorporation of 
thymidine was examined in order to gauge the importance of cell 
replication in the hexose-transport regulatory process. The low rate 
of thymidine incorporation in the plateau phase was completely 
eliminated by ionizing radiation. Under conditions of irradiation 
that ponte blocked thymidine incorporation, down-regulation, 
namely the loss of alpha-methylglucoside-concentrating capacity, 
brought about by switching the epithelium from low to high glu- 
cose-containing medium, is independent of the irradiation and there- 
fore most likely is also independent of cell replication. In contrast, 
the up-regulatory phenomenon is strongly impaired by radiation. 
This impairment may be due to specific radiation impairment of 
gene expression necessary for the up-regulatory process. It is appar- 
ent from the dose-response data that up-regulation is not inhibited 
by irradiation in a simple manner and is not inhibited at the same 
radiation dose as cell replication. 


(AD-A—166939/9/XAB) Effect of radiation on 
the regulation of sodium-dependent glucose transport in LLC- 
PK; epithelial cell line: possible model for gene expression. 
Moran, A.; Davis, L.; Hagan, M. (Arm Asma Forces Radittlo- 
logy Research Inst., Bethesda, MD (USA)). 1986. 10p. 
NTIS, PC A02/MF AOI. 

Low concentrations of glucose-cultured kidney epithelial 
cells (LLC-PK:) to produce hexose-transport proteins. The effects 
of ionizing radiation were investigated on this induction process in 
plateau-phase cultures. The induced production of hexose transport- 
ers, requiring approximately 6 to 9 days for complete expression, 
can be inhibited by irradiation during the first 4 days. After the 
fourth post-induction day, radiation sensitivity decreases with 
almost no radiation effect on the induction of hexose transport ap- 
parent by the sixth day of the induction period. The D/sub 0/ 
value associated with the induction block is approximately 25 Gy, a 
value which is considerably greater than necessary to inhibit cell 
replication. Hexose transport, itself resistant to ionizing radiation at 
doses in excess of 100 Gy, is sensitive to cycloheximide throughout 
the induction period. The sensitivity to cycloheximide decreases 
during the last 2 days of the induction period, approximately 1 day 
after the reduction in radiosensitivity. Based on these properties 
hexose transport may be a convenient model for the study of radi- 
ation effects upon gene expression in this cell line. 


44392 (AD-A—167135/3/XAB) Increase in Phi X174 
ee eee 

Percival D.; Swenberg, Charles E. (Armed Forces Radio- 
biology Research Inst., Bethesda, MD (USA)). 1985. 10p. 
NTIS, PC A02/MF AOI. 

The object of this research was to establish whether or not 
orientation of DNA in electric fields would result in a significant 
increase in its sensitivity to damage by ionizing radiation. The ap- 
plication of an external -electric field simultaneously with gamma ir- 
radiation to an aqueous suspension of Phi X 174 (in the RFI form) 
is shown to increase significantly the number of strand breaks. Tri- 
tiated DNA allowed the number of single-strand breaks to be esti- 
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mated from changes in the scintillation of electrophoretic gel band 
associated with the fastest mobility moiety. At 400 V ( approx. 2400 
V/cm) the corrected increase (corrected for phoresis of DNA on 
the stainless steel plates) in the G-value yield is 38%. The increase 
in damage with field strength appears to follow the increase in re- 
duced dichroism. Dichroism results correspond at 400 V to ap- 
proximately 10% of the maximum orientation. These results support 
the conjecture that this significant increase in DNA-radiation inter- 
action with an electric field is due to field-induced conformation 
changes in the molecule. Keywords: Polyelectrolytes. Polynucleo- 
tides, Polypeptides, Birefringence, Dipole, and Moments. 


44393 a eae of WR 
2721 of acute and chronic effects of radiation injury to the 
lung. Annual report, 1 September 1982-31 August 1983. Thet, 
L.A. (Duke Univ., Durham, NC (USA)). 31 Aug 1983. 15p. 
NTIS, PC A02/MF AO1. 

The purpose of the work was to study the effect of WR2721, 
without corticosteroids, on acute and chronic lung injury caused by 
a sublethal dose of ionizing radiation. The model used was that of 
3000 rads unilateral radiation to the left lung of adult rats. The 
degree of injury and the amount of protection were to be assessed 
at 12 weeks, 26 weeks, and 52 weeks post radiation by quantitative 
ultrastructural examination and physiological measurements. Full 
ultrastructural morphometry was completed on about half the ani- 
mals scheduled to be studied at 12 weeks post-radiation. At this 
early time point, WR2721 alone does not seem to confer significant 
protection. However, WR2721 plus corticosteroids seemed to de- 
crease the amount of radiation injury as evidenced by the following 
when compared to the group receiving radiation alone: less volume 
of cellular and non-cellular interstitium, less number of alveolar ma- 
crophages and interstitial cells, lesser mean thickness of the intersti- 
tium, and increased volume of intra-capillary blood. It was con- 
cluded that WR2721 and corticosteroids have the combined effect 
of reducing lung injury present 12 weeks after a single dose of 3000 
rads. The effects of WR2721 alone were not noticeable at this early 
time point, but might perhaps be significant at later time points. 


44394 (AD-A—167391/2/XAB) Modification of WR2721 
of acute and chronic effects of radiation injury to the lung. 
Annual report, 1 September 1983-31 January 1984, Thet, 
L.A. (Duke Univ., Durham, NC (USA)). 1 Feb 1984. 15p. 
NTIS, PC A02/MF AO1. 

The purpose of the work was to study WR2721, without 
corticosteroids, on acute and chronic lung injury caused by a suble- 
thal dose of ionizing radiation. The model used was that of 3000 
rads unilateral radiation to the left lung of adult rats. The degree of 
injury and the amount of protection were to be assessed at 12 
weeks, 26 weeks, and 52 weeks post-radiation by quantitative ul- 
trastructural examination and physiologic measurements. Morpho- 
metric studies were completed on the animals sacrificed at 12 
weeks post-irradiation. WR2721 by itself did not confer significant 
protection at this time point. However, WR2721 plus corticoster- 
oids significantly protected against changes in the interstitium; there 
was also a trend towards protection of the vascular compartment. 
At 26 weeks post-irradiation, studies were completed on 1 animal in 
each experimental group. The changes in the irradiated animal 
were more severe than at 12 weeks; WR2721 seemed to allow im- 
provement of the changes seen at 12 weeks and WR2721 and corti- 
costeroids had an even more striking protective effect. 


(CLOR—115/D) Biological incorporation of triti- 
um, Final report to the United States Environmental Protec- 
Agency concerning research contract No. 05-536-3. (Cen- 
tralne Lab. Ochrony Radiologicznej, Warsaw (P ); 
stytut Reumatologii, Warsaw (Poland); Institute of Nuclear 
Warsaw (Poland - 1981. 344p. NTIS (US Sales 
le 


Research, 

Only), PC A15/MF AO1. 
Published in 1982. 
Items within the scope of EDB have been eritered separately 

into the data base. (ACR) 


Number DE86780476. 
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44396 eee pp 46-56) Incorporation of triti- 
um into hair proteins of rat. Rochalska, M.; Ardelt, W.; . 
Szot, Z. (Centralne Lab. Ochrony Radiologiczne), Warsa Warsaw, 
Poland; Instytut Reumatologii, Warsaw, Poland; Institute of 
Nuclear Research, Warsaw, Poland). 1981. NTIS (US Sales 
Only), PC A15/MF A0O1. File Number DE86780476. 

Published in 1982. 

In Biological incorporation of tritium. Final report to the 
United States Environmental Protection Agency concerning re- 
search contract No. 05-536-3. 

A simple and relatively rapid procedure for the extraction 
and fractionation of hair proteins was elaborated and used for an 
analysis of rat hair proteins, tritiated in vivo. The most radioactive 
protein, containing over 6% of the initial hair radioactivity, was 
isolated in a state. The protein had a molecular 
weight of about 190,000 daltons, and showed high proportions of 
glutamic acid, cysteine, aspartic acid, serine, and glycine and a low 
content of methionine and histidine. More than 80% of total tritium 
radioactivity i into this protein was distributed among 
indispensable phenylalanine (30.3%) and, isoleucine (17.2%), valine 
(17.6%), proline (10,5%) and tyrosine (8.4%). The highest values of 
specific radioactivity were recorded for phenylalanine, isoleucine, 
valine and methionine. The radioactivity recovered in the amino 
acids is due to the presence of firmly bound tritium. 


44397 (CLOR—115/D, pp 208-213) Influence e of beta ra- 
diation from tritium and 


(Centralne Lab. Ochrony Radiol land). 
1981. NTIS (US Sales Only), A15/MF AOl1. 
Number DE86780476. 

Published in 1982. 

In Biological incorporation of tritium. Final report to the 
United States Environmental Protection Agency concerning re- 
search contract No. 05-536-3. 

The influence of beta radiation from tritium on the biological 
half-times of organically bound tritium in particular tissues of the 
rat is compared with the influence of fractionated gamma radiation 
from Co. 


44398 (DOE/ER/60282—2) Studies of radiation and 
chemical toxicity. Progress report. (Rochester Univ., NY 
(USA). Medical Center). 1986. Contract FG02-85ER60282. 
12p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012935. 

Annual report for the Studies of Radiation and Chemical 
Toxicity Program at the University of Rochester is presented. 
Progress is reported on four projects: Neurobehavorial Toxicity of 
Organometallic Fuel Additives, Mechanisms of Permanent and De- 
layed Pathologic Effects of Ionizing Radiation, Solid State Radi- 
ation Chemistry of the DNA Backbone, and Pulmonary Biochemis- 
try. 


ees PP vp, 2) Mecha- 
pra of permanent and of ionizing 
radiation . Casarett, G.W. 1986. NTIS, PC A02/MF AOl. 
File Number DE86012955. 


In Studies of radiation and chemical toxicity. Progress 


The tasks involve completion of quantitative analyses of 
and 


dogs. Degenerative disease research includes: studies in x-irradiated 
(localized, whole body) rats of sequential changes in parenchymal, 
vascular, and connective tissues, from early changes in these tissues, 
the fibrinolytic system, endothelial permeability and hemocircula- 
tion, through subsequent changes leading to fibrosis and organ atro- 
phy or dysplasia; prevention and reversal of such changes with 
agents interfering with mechanistic factors; histopathologic studies 
of beagles x-irradiated (0.06 to 0.6 rad per day) throughout life; and 
studies of neoformation of spermatogonia in rats after prolonged ra- 
diogenic aspermatogenesis. 
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44400 (DOE/ER/60346—1) ASA conference on radiation 
and health. Coolfont V. Final report. Summaries. (American 
Statistical Association, Washington, DC). Nov 1985. Con- 
tract FG05-85ER60346. 7lp. (CONF-8507126—Summs.). 
NTIS, PC A04/MF AO! - GPO. File Number T186012313. 
From Coolfont V: ASA conference on radiation and health; 
Berkeley Springs, WV, USA (8 Jul 1985). 
conference included presentations on four major topics 
related to radiation and health: dose assessment, measurement error, 
dose-response, and dosimetry. Separate abstracts have been pre- 
pared for the individual presentations. (ACR) 7 


44401 Se Research in theoretical ra- 
diobiology and radiological physics. Progress report, May 1- 
November 30, 1986. Rossi, H.H. (Columbia Uae bs 


Irvington- 
on-Hudson, NY (USA). Nevis Labs.). Jul 1986. Contract 
FG02-86ER60449. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86014242. 

At low doses the dose-effect relation for the bulk of the pop- 
ulation can be approximated by either a linear or a quadratic de- 
pendence, although the latter might provide a somewhat better fit. 
9 refs. 


44402 (DOE/EV/04322—3) Factors influencing transfor- 
mation and mutagenesis in vitro by high LET radiation. 
Little, J.B. (Harvard Univ., Boston, MA (USA). School of 
Public Health). 1 Jul 1986. Contract AC02-77EV04322. 16p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86013655. 

We have shown that 'Iododeoxyuridine (IdUrd) and 
5H-thymidine are more effective than x-rays for the induction of 
specific gene mutations in TK6 human lymphoblastoid cells. The 
results of parallel transformation experiments with tritiated water 
suggest that the enhanced efficiency of *H-thymidine as compared 
with x-rays is due to a higher RBE of the tritium beta particle for 
mutagenesis and transformation, rather than to the fact that the ra- 
dioactive decay occurs within the DNA molecule. Studies of the 
cell cycle specificity for the induction of cell killing and mutagene- 
sis by °IdUrd indicate that late S-phase cells are more radiosensi- 
tive than early S-phase cells to the localized deposition of energy 
characteristic of 1°I decay. Cellular localization studies have 
shown that '°I decay must occur in close proximity to cellular 
DNA in order to produce mutations; 1*IdUrd was very mutagenic 
in cells which incorporated it into DNA, but not in cells in which 
it remained in the acid soluble pool. A similar result emerged from 
preliminary experiments with ‘I. These results suggest that effects 
result largely from a transmutation/fragmentation. Continuous, low 
dose-rate exposure to fast neutrons (total doses of 1 to 40 rads pro- 
tracted over periods of 5 to 20 days) was more mutagenic than 
acute neutron irradiation. No cytotoxicity was observed in cultures 
continuously irradiated with up to 2 rads/day for a 20 day period 
(total dose of 40 rads), whereas significant cell killing occurred 
with acute neutron exposures of 4.6 rads or greater. 11 refs., 6 figs., 
1 tab. 


44403 (INIS-mf—10136, pp 71) Chromosome studies of 
ten irradiated persons from Ciudad Juares, Chihuahua. Mais- 
terrena F, J.A.; Mutchinick B, O.; Ruz S, L. (Comision Na- 
cional de Se; ridad Nuclear y Salvaguardias, Mexico City). 
1985. dn S ). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86780471. (CONF-8504228—). 

From 19. national congress of the Mexican Society of Nucle- 
ar Medicine; San Miguel Regla, Hidalgo, Mexico (25 Apr 1985). 


44404 (INIS-mf—10171) 3rd Report of the workgroup on 
soil-to-plant transfer factors. (Rijksinstituut voor Volksge- 
zondheid en ee Bilthoven Giese dank Inter- 
national Union of a ts). 1984. 185; 
and French). (CONF-8404 ). NTIS (US sale Sales Only), 
PC A09/MF A01. File Number DE86702996. 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; ao Paul-lez-Durance, See (16 A; —_ 1984). 

This report presents about 2000 soil-to-plant transfer factors 
obtained in different countries. They are included in a data bank 
compiled by the different IUR working groups. Some remarks on 
organisation and present status of the data bank, are followed up 
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with 11 contributions presented at the conference, of which 5 are 
included in Atomindex separately. 22 refs.; 4 figs.; 86 tabs. 


44405 eer a at a oe Workshop soil-plant 
transfer factors of radi obtained at Mol. 
Kirchmann, R.; Fagniart. (S.C.K.-C.E.N., Mol, Belgium. 
Department of Radiobiology). 1984. NTIS (Us Sales Only), 
PC A09/MF AOl. File Number DE86702996. (CONF 
8404304—). 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul-lez-Durance, France (16 Apr 1984). 

This report presents experiments performed at Mol during 
the year 1983 in the framework of the UIR working group. Materi- 
als and procedures used are briefly mentioned. Next, results on ra- 
dionuclide transfer are presented especially of Co, *Cs, Sr and 
Tc. 22 refs.; 4 figs.; 86 tabs. 


age = (INIS-mf—10171, pp 6: 65-76) Uptake of plutonium, 
cultivated under 


americium, curium, om 

greenhouse Pimpl, M:; ‘Schmidt, W. (Kernfors- 
ch trum Karlsruhe m.b.H., Germany, F.R. Sicher- 
hei iooekologie). 1984. NTIS (Us es Only), PC 
A09/MF AOl. File Number DE86702996. (CONF- 
8404304—). 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul-lez-Durance, France (16 Apr 1984). 

The root-uptake of Np, Pu, Am, and Cm from three differ- 
ent artificially contaminated soils in grass, maize, spring wheat, and 
potatoes was investigated under greenhouse conditions in pots filled 
with 9 kg contaminated soil and in lysimeters with a surface area of 
0,5 m? containing the soils in undisturbed profils up to a depth of 80 
cm. Only the plough layer of 30 cm was contaminated with Np, 
Pu, Am, and Cm. Crop cultivation was done corresponding to 
usual practice in agriculture. Results of the Ist vegetation period 
are represented. Transfer factors obtained deviate considerably 
from those which are recommended for the estimation of long-term 
exposure of man in the Federal Republic of Germany. 11 refs.; 3 
tabs. 


-— (INIS-mf—10171, pp 77-80) Soil-plant transfer 
cranes values (7°7Cs, Co, 1“*Ce, Sr, Mn 
eo cucumbers, broad beans and tomatoes). Roussel, S.; Real, 
J.; Jouve, A. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance, France). 1984. (In 
French). NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE86702996. (CONF-8404304—). 
From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul-lez-Durance, France (16 Apr 1984). 


44408 (INIS-mf—10171, pp ae Soil-plant transfer 
measurements (°° 


factors - in situ and "Cs - zero-point 
measurements). Roussel, S.; Ottwvie Ls Osis S. (CEA 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance, France). 1984. (In French). NTIS (US Sales 
Only), re AO9/MF AOl. File Number DE86702996. 
304—). 
en TUR wo 


(CONF 
rkgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul-lez-Durance, France (16 Apr 1984). 


44409 (INIS-mf—10171, pp 132-139) Determinations of 
soil-plant transfer factors for Dutch soils (1981-1983). 
Stoutjesdijk, J.F.; Desmet, G.M.; Pennders, R.M.J.; Sibbel, 
R. (Rij ksinstituut_ voor Volksgezondheid en Milieuhygi 
Bilthoven, Netherlands). 1984. NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86702996. (CONF- 
8404304—). 

From IUR workgroup meeting on soil-to-plant transfer fac- 
tors; Saint-Paul ioe France (16 Ops pe 

of the uptake of potentially dangerous ra- 

dionuclides from soil under different experimental conditions have 
been performed. To determine transfer factors under conditions, 
which simulate farmland as closely as possible, a lysimeter has been 
constructed. It is suitable for long term experiments and consists of 
32 containers filled with three different types of Dutch soil: loess, 
sandy soil and river clay. The soils have been labelled with **Mn, 
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Co, Zn, Sr and 1°7Cs, i.e. three activated corrosion products 
and two fission products. 5 refs.; 6 tabs. 


44410 (LA-UR—86-1270) Additional short-term plutoni- 
um urinary excretion data from the 1945-1947 plutonium in- 
jection studies. Moss, W.D.; Gautier, M.A. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 7p. (CONF-860146—12). NTIS, PC A02. File Number 
DE86010180. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

The amount of plutonium excreted per day following intra- 
venous injection was shown to be significantly higher than predict- 
ed by the Langham power function model. Each of the Los 
Alamos National Laboratory notebooks used to record the original 
analytical data was studied for details that could influence the find- 
ings. It was discovered there were additional urine excretion data 
for case HP-3. This report presents the additional data, as well as 
data on case HP-6. (ACR) 


44411 (NAC-AR—85-01, pp 166-173) Radiobiology. 
1985. NTIS (US Sales Only), PC AL3/ME AOl. File 
Number DE86702790. 

In Annual report June 1985. 

Using various biological endpoints, RBE and OER values 
were determined in the Pretoria fast-neutron field as part of the 
preclinical calibration programme. Split dose measurements were 
also performed to investigate recovery from sub-lethal damage. 
Dose modifying factors for the beam (E sub(N) = 7,6 MeV) were 
quantified using either 250 kV X-rays or Co photons. 


44412 (OEFZS—4347) Ten years experience with a large 

TLD-personnel system. Duftschmid, 
K.E. (Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.; Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer ee: Jan 1986. 7p. (ST— 
137/86). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86703004. 

It is now ten years since our Institute for Radiation Protec- 
tion has fully replaced its film dosimetry service by a computerized 
automated TLD system. Presently more than 13000 radiation work- 
ers are monthly monitored by three automated TLD readers linked 
to the computer center. The paper describes system hardware and 
software and i gained in long-term routine operation. In 

i the introduction of the new ICRU quantities for person- 
nel dosimetry in the existing TLD system is discussed. 


44413 eae A. RISKAP: a computer code 
for to arbitrary Leg- 


populations. 
Pete R.W. (Oak Rides Ridge ‘Nation Lab., TN (USA)). pA 
986. Contract AC05-840R21400. 33p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013519. 

The computer code RISKAP is used to estimate risk to a 
population exposed to radioactivity. Risk is measured in terms of 
the expected number of premature deaths resulting from radiogenic 
cancers, the number of years of life lost as a result of these deaths, 
and the average number of years of life lost per premature death. 
Radiation doses are used to compute an annual, age-specific risk of 
premature cancer death, based on a dose-response function selected 
by the user. Calculations of premature radiation deaths, deaths from 
all causes, and the new age distribution of the population are per- 
formed for one-year intervals. RISKAP has been designed to ac- 
commodate latency and plateau periods that vary with age at expo- 
sure and risk functions that vary with age at exposure as well as 
time after exposure. RISKAP allows the use of a linear, quadratic, 
or linear-quadratic dose-response function, although the code is 
structured so that the user may include an exponential factor or 
substitute any preferred dose-response function. 


A. (Argonne National Lab., IL). Guckeguaal (New 
York); 7: No. 3, 445-448(Mar 1986). 

To investigate mechanisms underlying the formation of car- 
cinogen-induced altered hepatocyte foci, the livers of 150-day-old 
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rats that had been treated neonatally with single doses of gamma 


showing gamma- 
glutamyl transpeptidase [GG(+)] and/or the iron-exclusion [Fe(-)] 
histochemical marker(s) were quantitated. DEN and gamma radi- 
ation each induced foci when given separately but total focus yield 
per cm® of liver was more than 10-fold greater in DEN-treated 
than in irradiated rats and approximately 3-fold higher in females 
than in males. Combining the DEN and radiation treatments syner- 
gistically increased total focus yield for both sexes, although this re- 
sponse declined with increasing radiation dosage. For rats receiving 
DEN alone, the sex-dependent differential in total focus yield was 
due to the higher frequencies in females of the iron-excluding phen- 
otypes [Fe(-) alone and Fe(-) + GG(+)]; the frequencies of foci 
showing only GG(+) were similar in both sexes. In contrast, the 
enhancement in total focus yield resulting from the combined 
DEN-radiation treatments was primarily a consequence of increases 
in the foci with GG(+) alone. 


44415 RecBC enzyme activity is required for far-UV in- 
duced respiration shutoff in Escherichia coli K12. Swenson, 
P.A.; Norton, I.L. (Oak Ridge National Lab., TN). Muta- 
tion Research; 159: No. 1-2, 13-21(Jan-Feb 1986). 

Shutoff of respiration is one of a number of recA* lexA* de- 
pendent (SOS) responses caused by ultraviolet (254 nm) radiation 
(UV) damage of DNA in Escherichia coli cells. Thus far no rec/lex 
response has been shown to require the recB recC gene product, 
the RecBC enzyme. The authors report in this paper that UV-in- 
duced respiration shutoff did not occur in either of these radiation- 
sensitive derivatives of K12 strain AB1157 nor in the recB recC 
double mutant. The sbcB gene product is exonuclease I and it has 
been reported that the triple mutant strain recB recC sbcB has near 
normal recombination efficiency and resistance to UV. The sbcB 
strain shut off its repiration after UV but the triple mutant did not 
show UV-induced respiration shutoff; the shutoff and death re- 
sponses were uncoupled. The authors concluded that respiration 
shutoff requires RecBC enzyme activity. The results support the 
hypothesis that ATP-dependent double-strand exonuclease activity 
is necessary for UV-induced respiration shutoff. 34 references, 8 
figures, 1 table. 


44416 Quantitation of carcinogen-induced DNA damage 
and repair in human cells with the UVR ABC excision nu- 
clease from Escherichia coli. Van Houten, B.; ayo yoo 
Carrier, W.L.; oe (Tennessee Univ., Oak = 
Oak Ridge National Lab .» TN). Carcinogenesis (New Yo 

7: No. 1, *3-870an 1986). 

Using partially purified UVR ABC excision nuclease from 
Escherichia coli, the number of endonuclease sensitive sites (ESS) 
in purified DNA isolated from human fibroblasts treated with u.v. 
light or +- 7a, 8 8-dihydroxy-9a,10a-epoxy-7,8,9,10-tetrahydro- 
benzol(a)pyrene diol-epoxide (BPDE) have been quantitated. The 
number of endonuclease sites increased linearly with increasing 
doses of either u.v. light or BPDE. The UVR ABC excision nu- 
clease was able to incise a majority of the BPDE-DNA adducts. 
Xeroderma pigmentosum fibroblasts, complementation group A 
(XP12BE) has 20-25% more ESS at each dose than the BPDE- 
treated normal (HSBP) cells. Cells treated with 44M BPDE and al- 
lowed 12 h of incubation to perform excision ir showed remov- 
al of 60% of the initial number of ESS from HSBP DNA amd 40% 
of the ESS from XP-A DNA. Beyond 12 h XP12BE cells lost no 
additional ESS while HSBP cells continued to lose ESS, although 
at a slower rate, until 48 h only 22% of the initial ESS remained. 
These results demonstrate the potential use of the UVR ABC exci- 
sion nuclease in a quantitative assay for determining the number of 
carcinogen-induced lesions in human DNA. 


See ee enna 
mice to X-ray induction of chromosome aberrations in 
matogonial stem cells, Generoso, W.M.; Cain, K.T.; Comet, 
C.V.; Cacheiro, N.L.A.; Hughes, LA; Braden, PW. (Oak 
Ridge National Lab., TN). Mutation Research; 152: No. 2-3, 
217-223(Nov-Dec 1985). 
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Ionizing radiation induces balanced reciprocal translocations 
in spermatogonial stem cells of mice. From cells carrying these 
rearrangements, which can be scored cytologically in the diakine- 
sis-metaphase I stage, balanced normal, balanced translocated and 
unbalanced sperm can be produced. The relationship between ex- 
pected and observed frequencies of embryonic lethality following 
exposure of spermatogonial stem cells to X-rays was studied in two 
hybrid stocks. A marked difference in the incidence of induced em- 
bryonic lethality was found between the two stocks. Similarly, a 
difference in the cytological frequencies of translocations was also 
found, although smaller than that observed for embryonic lethality. 
Thus, it appears that the difference between the two stocks in the 
frequencies of embryonic lethality may be attributable both to proc- 
esses occurring prior to metaphase I and to a difference in the rate 
of transmission of unbalanced chromosome constitutions. 9 refer- 
ences, 5 tables. 


44418 TLD-700 gamma measurements in mixed neutron- 

radiation fields. Sims, C.S.; Swaja, R.E. (Oak Ridge 
National Lab., TN). Radiation Protection Dosimetry; 12: No. 
4, 325-331(1985). 

Neutron and gamma ray personnel dosimetry intercompari- 
son studies have been conducted at the Oak Ridge National Labo- 
ratory using the Health Physics Research Reactor for more than a 
decade. The TLD-700 dosemeter is the most used gamma dose- 
meter in these mixed field studies. Performance data for the TLD- 
700 dosemeters under a wide variety of irradiation conditions are 
presented and analysed. Conclusions about the performance of the 
TLD-700 dosemeters are presented. 


44419 Hit-size effectiveness theory om to high doses 
of low LET radiation for pink mutations in Tradescantia. 
Varma, M.N.; Bond, V.P.; Matthews, G. (Brookhaven Na- 
tional Lab., Upton, NY, USA). Radiation Protection Dosime- 
try; 13: No. 1-4, 307-309(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

A hit-size effectiveness function which represents the proba- 
bility of inducing a pink mutation in Trasdescantia as a function of 
lineal energy density has been obtained earlier using observed pink 
mutation data for seven different radiation qualities and their re- 
spective single event microdosimetric spectra. In obtaining this 
function only the linear portions of dose-response curves were 
used. A significant improvement of the concepts embodied in the 
proposed hit-size effectiveness theory would be the demonstration 
of its applicability at high doses (where multiple hits are produced) 
and high dose rates (et which no significant biological repair takes 
place). In this article details are given on preliminary calculations 
of the pink mutation frequency in Tradescantia at 1, 5, 10, 20, and 
60 rad for 250 kVp X rays, using the multi-hit event spectra and 
the hit-size effectiveness function obtained on the basis of single hit 
microdosimetric spectra as outlined in previous work. A compari- 
son of the calculated and observed pink mutation frequencies indi- 
cate excellent agreement and suggests the possibility of obtaining 
Ce ee ee ee ee ee ee 
data obtained using low-LET radiations. 


44420 Mouse oocyte killing by neutrons: target consider- 
ations. Straume, T.; Dobson, R.L. (Lawrence Livermore 
National Lab., CA, USA). Radiation Protection Dosimetry; 
13: No. 1-4, 175-176(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 


(20 May 1985). 

Highly radiosensitive primordial mouse oocytes, the princi- 
pal cells at genetic risk in the female, have been studied using 0.43 
MeV neutrons. Analysis of the survival curve (Ds; = 0.055 Gy) 
indicates that the diameter of the radiosensitive target (assumed 
spherical and of unit density) is larger than that of the nucleus but 
not of the oocyte, implicating a non-nuclear but sub-cellular target. 
This is consistent with results from the *H-thymidine incorporated 
in DNA. Efforts to identify the extraordinarily radiosensitive letha- 
lity target in these primordial oocytes suggest it is the plasma mem- 
brane. Monte Carlo calculations for 0.43 MeV neutrons show that 
at the Ds7 only a single proton recoil will traverse the plasma mem- 
brane, consistent with the observed exponential survival curve. A 
highly sensitive non-DNA target for mouse oocyte killing may im- 
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portantly influence interpretations of genetic mutation data from 
mice and their use in estimating genetic risk in humans. 


Energy distribution and the relative biological ef- 
fects of internal alpha emitters. Fisher, D.R.; Frazier, M.E.; 
Andrews, T.K. Jr. (Battelle Pacific Northwest Labs., Rich- 
land, WA, USA). Radiation Protection Dosimetry; 13: No. 1- 
4, 223-227(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

Experiments were performed to examine the influence of 
energy distribution at the cellular level on the relative biological ef- 
fectiveness (RBE) of internally deposited alpha particle emitters. 
Cultured Chinese hamster ovary (CHO-K1) cells were irradiated in 
vitro by insoluble ceramic microspheres of zirconium oxide labelled 
with *°Pu. The absorbed dose and dose rate were held constant at 
0.7 Gy and 0.17 Gy.h™! respectively. The variation in local dose 
was achieved either by using stationary microspheres of two differ- 
ent specific energies or by gently rocking these spheres during irra- 
diation. Relative biological effectiveness was evaluated using three 
endpoints: initial cell survival, mutation frequency, and primary 
DNA damage. RBEs for *°Pu alpha particles relative to Co 
gamma radiation varied from 1 to about 6, depending upon the 
local distribution of energy imparted at the cellular level. Cell 
death was greatest for irradiations by sources of low specific activi- 
ty. Mutation frequency was greatest for cells exposed to agitated 
(more uniformly distributed alpha radiation) sources and least for 
irradiation by stationary high-specific-activity sources (“hot parti- 
cles”). The amount of DNA damage increased as the alpha radi- 
ation was more uniformly distributed amongst the cells at risk. 


44422 New dosimetry for A-bomb survivors. Ellett, 
W.H.; Christy, R.F.; Lowder, W.M. (National Research 
Council, Washington, DC, USA; California Inst. of Tech., 
Pasadena, USA. Dept. of Physics; Department of Ener; 
New York, USA. Environmental Measurements Lab.). a- 
diation Protection Dosimetry; 13: No. 1-4, 31131801985). 
(CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

Considerable progress has been achieved in the development 
of revised dose estimates for the Japanese A-bomb survivors. New 
calculations have been made of the initial radiation escaping from 
the bombs, and, for Hiroshima, validated by experiments with a 
replica weapon. Air-over-ground transport of the initial radiations 
and decay radiation from debris in the fireball has been calculated 
and results are being compared with measurements at weapon tests 
and with samples irradiated at the time of the bombings. A new 
system based on adjoint Monte Carlo calculations is being used to 
calculate the differential fluence, in energy and angle, at locations 
within Japanese houses and then the organ doses of each survivor. 
Preliminary estimates of the tissue kerma in the open and inside the 
houses of proximally exposed survivors are compared with esti- 
mates made with the older T65 dosimetry. 


44423 Efficient formation of a crosslinkable HMT mon- 
oadduct at the Kpn I recognition site. Gamper, H.; Piette, J.; 
Hearst, J.E. (Univ. of re Berkeley). Photochemistry 
and Photobiology; 40--No. 1, 29-30(1984). Contract AC03- 
76SF00098. 

The double-stranded Kpn I linker, CGGTACCG, is readily 
crosslinked by 4’-hydroxymethyl-4,5’,8-trimethylpsoralen (HMT). 
Under identical conditions, the corresponding Bam HI linker, 
CGGATCCGG, is resistant to modification. The differential reactiv- 
ity of HMT towards the two sequences is also observed with SV40 
DNA where the Kpn I restriction site is ten-fold more susceptible 
to HMT modification than the Bam HI site. Selective reaction with 
the Kpn I site is attributed to preferential intercalation of HMT 
into the TpA sequence. The availability of crosslinked Kpn I linker 
has allowed us to characterize the kinetics of photoreversal. Upon 
irradiation at 254 nm, the diadduct reverses at a faster rate than the 
monoadduct, leading to an accumulation of the latter. The resultant 
monoadduct reforms crosslink rapidly upon irradiation at 365 nm. 
DNA oligomers like the Kpn I linker, which can be modified by 
the above protocol to contain a crosslinkable HMT monoadduct, 
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could be exploited as Pena sequence-specific probes. 6 ref- 
erences, 4 figures. 


5602 Thermal Effects 


44424 Implantable apparatus for localized heating of 
tissue. Doss, J.D. (to Dept. of Energy). US Patent Applica- 
tion 6-736,021. 20 May 1985. 21p. Contract W-7405-ENG- 
36. DE86013716 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013716. 

With the object of repetitively treating deep-seated, inoper- 
able tumors by hyperthermia as well as locally heating other inter- 
nal tissue masses repetitively, a receiving antenna, transmission line 
and electrode arrangement are implanted completely within the 
patient's body, with the receiving antenna just under the surface of 
the skin and with the electrode arrangement being located so as to 
most effectively heat the tissue to be treated. An external, transmit- 
ting antenna, driven by an external radio-frequency energy source, 
is closely coupled to the implanted receiving antenna so that the 
energy coupled across the air-skin interface provides electromag- 
netic energy suitable for heating the tissue in the vicinity of the im- 
planted electrodes. The resulting increase in tissue temperature may 
be estimated by an indirect measurement of the decrease in tissue 
resistivity in the heat region. This change in resistivity appears as a 
change in the loading of the receiving antenna which can be meas- 
ured by either determining the change in the phase relationship be- 
tween the voltage and the current appearing on the transmitting an- 
tenna or by measuring the change in the magnitude of the imped- 
ance thereof. Optionally, multiple electrode arrays may be activated 
or inactivated by the application of magnetic fields to operate im- 
planted magnetic reed swtiches. 5 figs. 
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REFER ALSO TO glee 3735, 4028, 4655, 5466, 5476, 5512, 5530, 
5542, 5546, 5575, 5640, 5656, 5 


44425 (BNL—38301) Dose-response analysis of heavy 
metal toxicants in man. Direct in vivo assessment of body 
burden. Ellis, K.J. (Brookhaven National Lab., Upton, NY 
SA)). Jun 1985. Contract AC02-76CHO00016. 1ip. 
CONF-8506299—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013915. 
From 19. annual conference on trace substances in environ- 
mental eae Columbia, MO, USA (3 Jun 1985). 

Differences in uptake, metabolism, and excretion of heavy 
metals makes selection of a suitable biological media as a monitor 
of body burden very difficult. Exposure assessments based on body 
fluid levels can provide, at best, only general population estimates. 
The most frequently monitored media are blood, urine, nail or hair 
clippings, sweat, and saliva. Unfortunately each of these tissues can 
be influenced by recent exposure conditions and are not accurate 
indices of the total dose or body burden. However, direct in vivo 
measurements of body burden in humans, have recently been per- 
formed. This nuclear technique has focused on the measurements of 
kidney and liver cadmium (Cd) by neutron activation analysis and 
bone lead (Pb) determinations using x-ray fluorescence. The dose- 
response relationship for renal dysfunction based on the direct in 
vivo body burden for Cd is presented. The most probable Cd value 
for the kidney associated with renal impairment is approximately 35 
mg. Approximately 10% of the subjects with 20 mg Cd in the 
kidney will have moderately elevated B2-microglobulin, an early in- 
_dicator of potential renal functional changes. 11 refs., 5 figs., 2 tabs. 


44426 (CONF-8606163—1) Calmodulin inhibition: a pos- 
sible predictor of metal-ion —. Williams, M.W.; Turner, 
J.E.; Hsie, A.W. (Oak Ri - aa Lab., ™ (USA)). 
1986. Contract AC05-840: . NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number L D 756013266, 

From 2. international w: eee 
wae Hamilton, Ontario, Canada (9 Jun 1986). 

A correlation between CEso, metal-ion concentration 
which reduces the cloning efficiency of CHO cells by 50%, and 
ICeo, the metal-ion concentration that produces an inhibition of cal- 
modulin activity of 50%, is reported for 10 divalent metal ions. It is 
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thus suggested that ICso might be used as a predictor of metal-ion 
toxicity in CHO cells. Arguments are presented to support the ex- 
trapolation of these results to other pollutants and to other biologi- 
cal species. 


Soe PP Vp, 1) Neurobeha- 
organometallic fuel 1986. NTIS, 


44427 
vicral toxicity of 
PC A02/MF AO1. File Number DE86012955. 

In Studies of radiation and chemical toxicity 

The neurobehavioral toxicity of organometallic fuel addi- 
tives, emphasizing organic manganese i 


nese chloride aerosol. Chest, head, and fecal radioactivity were 
monitored for over a year. 


44428 (DOE/OR/00033—T203) Differential sensitivity 
of duckweeds (Lemnaceae) to sulfite: I. Carbon assimilation 
and frond rate as factors influencing phyto- 
toxicity. Takemoto, B.K.; Noble, R.D. (Oak Ridge Associat- 
ed Universities, Inc., TN (USA); Bowling State 
Univ., OH (USA). Dept. of Biological Sciences). 1986. Con- 
tract "AC05-760R00033. saan S, PC A03/MF AOl; 1; 
GPO Dep. File Number D: 14198. 

The thiol content and hydrogen sulfide emission responses of 
duckweeds (Lemnaceae) differentially sensitive to sulfite enrich- 
ment were studied, at two levels of irradiance. The objectives were 
to examine the relationship of selected parameters of sulfite metabo- 
lism to sulfite sensitivity, and the role of light level on modifying 
sulfite metabolic responses and duckweed sulfite sensitivity. Under 
low light, thiol contents were increased 30 to 40% by sulfite in all 
three duckweeds examined. Hydrogen sulfide was emitted by all 
three species, and emission rates were up to four times higher in the 
sulfite tolerant duckweed Lemna valdiviana. Under high light, sul- 
fite increased thiol contents by an average of 40% in L. valdiviana 
and Spirodela oligorhiza, but only 20% in Lemna gibba. The great- 
er light enhancement of thiol content exhibited by L. valdiviana 
and S. oligorhiza may be indicative of larger or more numerous 
sulfur sinks. Hydrogen sulfide emission rates were also enhanced 
under high light, and L. gibba exhibited a 17% increase relative to 
its low light rate. In comparison, L. valdiviana and S. oligorhiza 
exhibited 55% and 60% increases, respectively. The ability to form 
elevated internal thiols and hydrogen sulfide were found to be im- 
portant to sulfite tolerance in duckweeds. Enhancement of both 
processes under high light may contribute to increased tolerance of 
sulfite in L. gibba and S. oligorhiza. It is hypothesized that thiol 
production and hydrogen sulfide emission are important sulfite de- 
toxification processes in duckweeds, and enhancement of sulfite de- 
toxification is fundamental to the modification of duckweed sulfite 
sensitivity by the photoenvironment. 25 refs., 3 tabs. 


44429 (DOE/OR/00033—T208) Effects of cadmium, cal- 
cium, age and parity on bone mineral, density and strength in 
female rats. Hammond, B.F. (Oak Ridge Associated Univer- 
sities, Inc., TN (USA); Tennessee Univ., Knoxville (USA)). 
Jun 1985. Contract AC05-760R00033. 122p. NTIS, PC 
A06/MF A01; 1; GPO Dep. File Number DE86014194. 
Weanling female rats were fed diets containing one of three 
levels of calcium and one of four levels of cadmium in the drinking 
water. Approximately 10 animals from each group were sacrificed 
after the first pregnancy and the remaining animals after the fourth 
pregnancy. Reproductive performance, plasma and bone Ca and P 
and bone density and strength were measured. After the first preg- 
nancy, offspring of dams treated with 5 or 10 ppM Cd were smaller 
at birth than offspring of dams treated with 0 or 1 ppM Cd. Off- 
spring of dams fed 5 or 10 ppM Cd or the 0.3% Ca diet had de- 
creased weaning weight regardless of parity. Cadmium treatment 
ond sn elties cndueaiens tnaetaded ain At Cd levels of 5 
or 10 ppM the plasma P was increased. The 0.3% Ca diet de- 
pressed the plasma Ca and the 0.9% Ca diet elevated the plasma Ca 
and depressed the plasma P when compared to the 0.6% diet. 
Parity did not affect plasma Ca but, after four pregnancies, plasma 
P was decreased. Plasma Ca of mature dams was higher than that 
of adolescent dams but plasma P was unaffected. Bone mineral, 
density and strensth were decreased by the 0.3% Ca diet especially 
when Cd levels reached 10 ppM. Increasing Ca above 
normal increased femur Ca of dams fed 1 ppM Cd but did not in- 
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crease the Ca of the femur of dams given higher levels of Cd. After 
the first pregnancy, femur Ca of mature dams was greater than that 
of adolescent dams. After the fourth pregnancy, femurs of mature 
dams were less strong than those of adolescent dams; however, the 

dietary Ca above 0.6% lessened 


(PB—-86-195146/XAB) Sediment toxicity to a 
: cadmium and its interaction with 
Swartz, R.C.; Ditsworth, G.R.; Schults, 
J.O. (Environmental Protection Agency, 
OR (USA). Mark O. Hatfield Marine Science 
Center). 1985. 24p. NTIS, PC A02/MF AO1. 

The acute toxicity of cadmium to the marine infaunal amphi- 
pod, Rhepoxynius abronius, was determined separately in sediment 
and seawater. Most cadmium added to test sediment was bound to 
particles and less than 5% was dissolved in interstitial water. The 

on cadmium concentration in interstitial water was 

to the LCS50 based on cadmium concentration in seawater 
ere iene ciccaeias as sueeniein eamaieaealy Gee Gon 
bound to particles, therefore appears responsible for acute sediment 
toxicity to this species. The addition of small quantities of sewage 
sludge or an increase in the proportion of the fine fraction of sedi- 


study, have utilized the Goldsmith-Hexter log-log or power func- 
tion model. Comparison was made of the log-log model and a 
linear model of total exposure to describe the Omaha Study of 1074 
PbBs from children ages 1-18 years as related to air (PbA), soil 
(PbS), and housedust (PbHD) lead. The data fit of the linear model 
was statistically equivalent to the power model and the predicted 
curves were biologically more plausible. The linear model avoids 
the mathematical limitations of the power model which predicts 
PbB zero at PbA zero. From the Omaha data, the model, In PbB 
= In (Bo + Bl PbA + B2 PbS + B3 PbHD) predicts that PbB 
‘ncreases 1.92 micrograms/dl as PbA increases 1.0 micrograms/cu. 
. Since PbS and PbHD increase with PbA, however, the in- 
creases in total exposure predict a PbB increase of 4-5 micrograms/ 
dl as PbA increases 1.0 micrograms/cu. m. 


44432 Continuous human cell lines and method of 
same. Stampfer, M.R. (to Dept. of Energy). US Patent A; 
lication 6-750,124. 1 Jul 1985. 2 Contract ACO03- 
6SF00098. DE86013863 NTIS, PC Ai 3/MF AO0l; 1; GPO 
Dep. File Number DE86013863. 

Substantially genetically stable continuous human cell lines 
derived from normal human mammary epithelial cells (HMEC) and 
processes for making and using the same. In a preferred embodi- 
ment, the cell lines are derived by treating normal human mamma- 
ry epithelial tissue with a chemical carcinogen such as 
benzo[a]pyrene. The novel cell lines serve as useful substrates for 
er ee re ene Se eae eee 
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The toxicities of di-n-butyl phthalate (DBP) and di-n-octyl 
phthalate (DOP) were assessed by measuring the effect of exposure 
to these compounds on the fecundity of Daplinia magna and on the 
hatching and survival of the early life stages of the fathead minnow 
Pimephales promelas. For D. magna, exposure to 1.8 mg/L DBP 
or 1.0 mg/L DOP caused a significant reduction in reproduction. 
Doses of 0.56 mg/L DBP or 0.32 mg/L DOP had no significant 
effect in decreasing reproduction. Survival of fathead minnow em- 
bryos was decreased by exposure to 1.8 mg/L DBP; none of the 
embryos exposed to this dose hatched successfully. Hatching and 
larval survival were affected by exposure to 1.0 mg/L DBP, but 
not to 0.56 mg/L. Exposure to DOP did not affect survival of 
either early embryos or larvae of the fathead minnow at doses up 
to 10 mg/L (the highest dose tested). Hatching of the embryos was 
significantly decreased at 10 mg/L, but not at 3.2 mg/L DOP. 26 
references, 4 figures, 11 tables. 
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44434 (AD-A—166913/4/XAB) 
damage due to radio-frequency 
trast, BJ. (Air Force Occu 
Health Lab., Brooks AFB, 
NTIS, PC A02/MF AO1. 

This report is written in response to requests from the field 
for guidance in the clinical examination of radio-frequency radi- 
ation exposures. The report contains basic information on radio-fre- 
quency radiation and its biological interactions. It also contains a 
suggested history and physical examination, a list of expected clini- 
cal findings, and suggestions for referral if necessary. 


Assessing possible 

Final report. Poi- 
ional and Environmental 
(USA)). Feb 1986. 13p. 


44435 (PB—86-203064/XAB) Nonthermal effects of non- 
ionizing radiation. Final report. (National Research Council, 
Washi m, DC (USA). Commission on Life Sciences). 
Apr 1986. 22p. NTIS, PC A02/MF AO1. 

The Advisory Committee on Nonthermal Effects of Nonion- 
izing Radiation concluded that research results available raise im- 
portant scientific questions in the areas of developmental .biology, 
neural function, dosimetry, and mechanism. To answer these ques- 
tions and to assess their implications for potential health hazards 
will require high-quality research, fastidious reporting, and inde- 
pendent replication of experiments. This kind of research can be 
stimulated by strengthening the manner in which research priorities 
are set, the mechanisms and reviews by which funds are awarded, 
and the way research is executed and monitored. Funding agencies 
for research on nonionizing radiation should institute more demand- 
ing procedures for reviewing proposals, inspecting laboratories, set- 
ting priorities, and monitoring progress. Bioelectromagnetics re- 
annie Hile se sll © Ee eas ak eal ae 
the field were complemented by an infusion of expertise from other 
fields, especially ones that value methodical attention to experimen- 
tal details and cautious interpretation and confirmation of results. 
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REFER ALSO TO CITATION(S) 5515, 5565 





6077 / ERA-11/19 


58 GEOSCIENCES 
5801 Geology And Hydrology 


ed ad TO CITATION(S) 3744, 3905, 3906, 3907, 3908, 3957, 4818, 


(CBPF-NF—084/85) On the reproducibility of ap- 


bs igazzi, ; 
Gini Brasileiro de Pesquisas Fisicas, Rio de Janeiro; 
Centre National de la Recherche Scientifique, 91 - Gif-sur- 
Yvette (France); Universidade Estad de Campinas 
(Brazil). Inst. de Fisica). 1985. 13p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86702916. 

Duplicate measurements as well as published data show that 
plateau-age measurements on apatites have a reproducibility - when 
made in optical microscopy - generally better than +- 5%, which 
may be accounted for by statistical errors on track density measure- 


(EGG-EP—7184) Flood routing analysis for a fail- 
ure of Mackay Dam. Koslow, K.N.; Van Haaften, D.H. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1986. Con- 
tract ACO07-761D01570. . NTIS, PC A0S/MF AOI; 1; 
GPO Dep. File Number DE86013458. 

The objective is to provide basic information necessary to 
establish the appropriate level of protection for Idaho National En- 
gineering Laboratory (INEL) facilities from possible flooding of 
the Big Lost River due to a failure of Mackay Dam. The results of 
this study will provide the basis for assessing and developing a 
flood protection system for the INEL. The National Weather Serv- 
ice computer code DAMBRK was used to model the hydrologic 
consequences of a failure of Mackay Dam. Seismic, structural, and 
hydrologic overtopping failures of the dam were examined. The 
flood wave from each dam failure scenario was calculated and 
routed through the Big Lost River Valley to determine the maxi- 
mum flooding potential downstream. Results are tabulated in the 
form of peak flood elevation, peak flow, wave arrival time, and 
maximum water velocity for several cross sections along the valley. 
For the conditions assumed, the study indicates flooding on parts of 
the INEL due to the failure of Mackay Dam. This flooding is of 
shallow depths and involves low water velocities, and thus poses 
little threat of structural damage to INEL facilities. Results of the 
study are not to be construed to reflect on the structural integrity 
of Mackay Dam in any way. In conjunction with the dam failure 
analysis, the potential for snowmelt runoff near the INEL facilities 
was evaluated in a separate study, presented in Appendix A. Local 
runoff resulting from the simultaneous occurrence of melting snow 
and heavy rains does not pose a threat to the facilities if accepted 
practices of local runoff control are followed. 


44438 Cea ee pp oe Thermoluminescence 
as a criterium in the of ceramic art objects. 
Erlach, R.; Pichler, B. (Atominstitut der Oesterreichischen 
Universitaeten, Vienna; Hochschule fuer Angewandte 
Kunst, Vienna, Austria. Lehrkanzel fuer Technische 
Chemie). Nov 1985. (In German). NTIS (US Sales Only), 
PC A17/MF AOl. File Number DE86702974. (CONF- 
8511195—). 

From Information meeting on natural science and technolo- 
gy in the arts; Vienna, Austria (22 Nov 1985). 

Thermoluminescence is a measure for the external archeo- 
logical dose received and can be used for age estimation. Examples 
are given of Egyptian objects where the age is known independent- 
ly and thereby the accuracy of the method can be evaluated. 


44439 (INIS-mf—10150, pp 132-135) Interdisciplinary 
in the thermoluminescence estimation be- 


cooperation age 

tween the University of Applied Arts and the Atom Institute 
of the Austrian Universities, Vienna. Vana, N.; Vendl, A. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna; 
Hochschule fuer Angewandte Kunst, Vienna, Austria). Nov 
1985. (In German). NTIS (US Sales Only), PC A1l7/MF 
AO01. File Number DE86702974. (CONF-8511195—). 
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From Information meeting on natural science and technolo- 

gy in the arts; Vienna, Ln nag gen 1985). 
Works done within this cooperation, eg. construction and 
calibration of a beta irradiation facility and the investigation of do- 


simetric properties of quartz varieties, is reported. 
5802 Geophysics 


REFER ALSO TO CITATION(S) 4091, 5192 


44440 (EPRI-NP—4726-Vol.5) Seismic hazard methodol- 


Final report. (Weston 
(USA)). Jul 1986. 470p. Reports 
50490, Palo Alto, CA 94303. File Number T1I86920378. 

The probability of occurrence of moderate to large earth- 
quakes in the eastern United States and adjacent southern Canada 
[east of 105° W. longitude] was assessed. Initial investigations in- 
cluded compilations of comprehensive geophysical and seismologi- 
cal data bases. These data bases were then distributed to program 
investigators and were used to aid in the identification and descrip- 
tion of tectonic features that were attributed a potential for generat- 

ing significant seismicity in the future. Actual probabilities of activi- 
ty af tastenie Suatuaite atin aiiiiaaiGailiae & adebinesbenteieads 
that facilitated uniform assessments of varied geologic elements 
contained in the tectonic framework. Tectonic feature assessment 
criteria included level of historical seismicity spatially associated 
with a feature, orientation of the feature in the contemporary stress 
field, and crustal dimension of the feature. Final evaluations includ- 
ed definition of seismic source zones established from the spatial 
distribution and activity probabilities of tectonic features. Included 
in the definition of seismic sources is the frequency of earthquake 
activity in each seismic source and estimation of the maximum mag- 
nitude that could possibly occur in seismic sources in the present 
geologic time span during which the stress regime remains un- 
changed. Results will be used as one set of input parameters for 
probabilistic seismic hazard calculations for sites of electrical power 
generating facilities located in the eastern United States. 


44441 (EPRI-NP—4726-Vol.6) Seismic hazard methodol- 


by Final report. 

(Dames and Moore, Cranford, NJ (USA)). Jul 1986. 220p. 

Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920379. 

A tectonic framework is established for the eastern United 

States identifying those tectonic elements, zones or groups of geo- 


logic structures that have some finite of generating a 
moderate to large earthquake, given the current state of stress in 
the lithosphere. These tectonic features are evaluated, through the 
use of an extensive geological, geophysical and seismological data 
base compiled by EPRI, against a set of criteria to assign marginal 
probabilities that the tectonic elements are associated with the ob- 
served seismicity in the historical and instrumental catalog. The tec- 
tonic features are identified as feature-specific seismic sources or 
aggregated into regional seismic sources and their interdependen- 
cies with one another are evaluated. Seismicity includ- 
ing recurrence rates and maximum magnitudes and their distribu- 
tions, are identified for each seismic source. These data are provid- 
ed as input to a seismic hazard model (developed under separate 
contract) to calculate annual probabilities of exceedance of ground 
motion amplitudes at nine test sites during future earthquakes. 


44442 (EPRI-NP—4726-Vol.7) Seismic hazard methodol- 
ogy for the central and eastern United States. Volume 7. Tec- 
tonic by Law Engineering 


Testing Company. 
Final report. (Law a Testing Co., Marietta, GA 
(USA)). Jul 1986. 262p. Research Reports Center, Box 


50490, Palo Alto, CA 94303. File Number T186920380. 
Seismic source zones were developed from tectonic features, 
zones of seismicity and seismotectonic regions. The use of tectonic 
feature-based source zones represents a cautious step forward in 
seismic hazard analysis in the central and eastern United States. As 
a way of quantifying the uncertainty associated with our seismotec- 
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tonic interpretations each source zone was assigned a probability 
that the hypotheses regarding its seismogenic nature were true. 
This allows the use of overlapping source zones. These probabilities 
were developed using decision matrices, rather than a priori judg- 
ment, to assign the probabilities. Seismicity parameters were devel- 
oped using an earthquake catalog and catalog completeness calcula- 
tions provided by the EPRI methodology contractor. Maximum 
earthquakes for source zones were developed using regional seismo- 
tectonics, 1000 year return period earthquakes and historic maxi- 
mum events. 


44443 (EPRI-NP—4726-Vol.8) Seismic hazard methodol- 
ogy for the central and easterr: United States. Volume 8. Tec- 
tonic interpretations by Woodward-Clyde consultants. Final 
report. Sear Consultants, Wayne, NJ (USA)). 
Jul 1986. 359p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920381. 

Seismic source zones were defined on the basis of a tectonic 
framework for the central and eastern United States. This effort 
was carried out in parallel with five other groups under the aegis of 
the Electric Power Research Institute. The results are used as input 
to a probabilistic evaluation of seismic hazard for this region. The 
probability that tectonic features are seismically active was assessed 
systematically in light of available data (orientation of tectonic 
stress relative to feature, seismicity, geophysical expression) and 
professional judgment. Uncertainties in the conceptual model de- 
scribing seismotectonic activity and uncertainties in the available 
data were characterized separately. Seismicity parameters were cal- 
culated by a maximum likelihood technique that allows weighting 
of individual magnitude intervals, varying degrees of spatial 
smoothing for a and b, and inclusion of an estimate of a “prior” 
value for b. Finally, a probabilistic distribution for maximum mag- 
nitude was estimated for each source zone. This was accomplished 
in a consistent manner on the basis of observed seismicity, feature 
geometry, and geophysical expression. 


(EPRI-NP—4726-Vol.9) Seismic hazard methodol- 

oay forthe central and eastern United States. Volume 9. Tec- 

tonic interpretations by Bechtel Group, Inc. Final report. 

(Bechtel Group, Inc., San Francisco, CA (USA)). Jul 1986. 

oan Research Reports Center, Box 50490, Palo Alto, CA 
3. File Number 1 1186920382. 

A tectonic characterization of the central and eastern United 
States is presented. The characterization serves as input to the cal- 
culation of annual probabilities of earthquake ground shaking at 
nine test sites using the methodology developed and reported in 
companion program studies. The tectonic interpretations lead to the 
delineation of seismic sources, the distribution of earthquake recur- 
rence rates within each source, the distribution of maximum magni- 
tude estimates for each source, and the interdependencies among 
sources as these affect interpretation of source activities. 


(EPRI-NP—4726-Vol.10) Seismic hazard method- 
Shap tne Gee demand aumtern Wea Uiiten Velen 00. 
Tectonic by Rondout Associates, Incorporated. 
Final report. (Rondou + hemeeleien, Inc., Stone Ridge, NY 
(USA)). Jul 1986. 28 . Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920383. 
The EPRI seismic hazards research program is the combined 
effort of seismologists, geologists, geophysicists, and statisticians to 
provide state-of-the-art probabilistic earthquake hazard assessment 
for the east and central United States. Six teams, called Tectonic 
Evaluation Teams (TECs), each of which combined the expertise 
of a seismologist, a geologist, and a geophysicist, provided seismol- 
ogy and tectonic input for probabilistic hazard analyses. The work 
described in the following report is the result of one Tectonic Eval- 
uation Team. We followed the same procedures as did five other 
tectonic evaluation teams to assess the current state of stress, the 
earthquake potential of tectonic features, the seismologic potential 
of seismic source zones, and the seismicity parameters of seismic 
source zones. 
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44446 (INIS-BR—418, pp 161-186) Prediction of strong 
earthquake motions on rock surface using evolutionary proc- 
ess models. Kameda, H.; Sugito, M. (Kyoto Univ., Japan. 
School of Civil Engineerin ). 1984. NTIS (US Sales Only), 
PC Al2/MF AOl. File Number DE86702788. (CONF- 
8410303—Vol.2). 

From Conference on structural analysis and design of nucle- 
ar power plants; Porto Alegre, Brazil (3 Oct 1984). 

Stochastic process models are developed for prediction of 
strong earthquake motions for engineering design purposes. Earth- 
quake motions with nonstationary frequency content are modeled 
by using the concept of evolutionary processes. Discussion is fo- 
cused on the earthquake motions on bed rocks which are important 
for construction of nuclear power plants in seismic regions. On this 
basis, two earthquake motion prediction models are developed, one 
(EMP-IB Model) for prediction with given magnitude and epicen- 
tral distance, and the other (EMP-IIB Model) to account for the 
successive fault ruptures and the site location relative to the fault of 
great earthquakes. 


44447 (N—86-23089, pp vp) Thermal implications of 
in greenstone belts and the hot asthenosphere- 

tal lithoshere paradox. Morgan, P. 1986. NTIS, 

PC A07/MF A0Ol1. (NASA-CR—176619; CONF-860180—). 

From Workshop on the tectonic evolution of greenstone 
belts; Houston, TX, USA (16 Jan 1986). 

From considerations of secular cooling of the Earth and the 
slow decay of radiogenic heat sources in the Earth with time, the 
conclusion that global heat loss must have been higher in the Ar- 
chean than at present inescapable. The mechanism by which 
this additional heat was lost and the implications of higher heat low 
for crustal temperatures are fundamental unknowns in our current 
understanding of Archean tectonics and geological processes. 
Higher heat loss implies that the average global geothermal gradi- 
ent was higher in the Archean than at present, and the restriction 
of ultramafic komatiites to the Archean and other considerations 
suggests that the average temperature of the mantle was several 
hundred degrees hotter during the Archean than today. In contrast, 
there is little petrologic evidence that the conditions of metamor- 
phism or crustal thickness (including maximum crustal thickness 
under mountains) were different in archean continental crust from 
the Phanerozoic record. Additionally, Archean ages have recently 
been determined for inclusions in diamonds from Cretaceous kime- 
berlites in South Africa, indicating temperatures of 900 to 1300 at 
depths of 150 to 215 km (45 to 65 kbar) in the Archean mantle, 
again implying relatively low geothermal gradients at least locally 
in the Archean. The thermal implications of metamorphism are ex- 
amined, with special reference to greenstone belts, and a new ther- 
mal model of the continental lithosphere is suggested which is con- 
sistent with thick continental lithosphere and high asthenosphere 
temperatures in the Archean. 


44448 (N—86-23089, pp vp) Geochemical and isotopic 
tectonic setting 


constraints on the of Serra dos Carajas belt, 
eastern Para, Brazil. Olszewski, W.J. Jr.; Gibbs, A.K.; 
Wirth, K.R. (Cornell Univ., Ithaca, NY; Cornell Univ., 
Ithaca, NY). 1986. NTIS, PC A07/MF A01. (NASA-CR— 
176619; CONF-860180—). 

From Workshop on the tectonic evolution of greenstone 
belts; Houston, TX, USA (16 Jan 1986). 

The lower part of the Serra dos Carajas belt is the metavol- 
canic and metasedimentary Grao para Group (GPG). The GPG is 
thought to unconformably overlie the older (but undated) Xingu 
Complex, composed of medium and high-grade gneisses and am- 
phibolite and greenstone belts. The geochemical data indicate that 
the GPG has many features in common with ancient and modern 
volcanic suites erupted through continental crust. The mafic rocks 
clearly differ from those of most Archean greenstone belts, and 
modern MORB, IAB, and hot-spot basalts. The geological, geo- 
chemical, and isotopic data are all consistent with deposition on 
continental crust, presumably in a marine basin formed by crustal 
extension. The isotopic data also suggest the existence of depleted 
mantle as a source for the parent magmas of the GPG. The overall 
results suggest a tectonic environment, igneous sources, and petro- 
genesis similar to many modern continental extensional basins, in 
contrast to most Archean greenstone belts. The Hammersley basin 
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in Australia and the circum-Superior belts in Canada may be suita- 
ble Archean and Proterozoic analogues, respectively. 


(N—86-23089, pp vp) Zircon Lu-Hf systematics: 
caiaen tar a aaa development of Archaean greenstone 
belts. Smith, P.E.; Tatsumoto, M.; Farquhar, R.M. coo“ 
ical Survey, Federal Center, MS). 1986. NTIS, PC UME 
AOl. (NASA-CR__176619; CONF- 860180—). 

From Workshop on the tectonic evolution of greenstone 
belts; eee 3 ams USA (16 Jan 1986). 

A combined U-Th-Pb and Lu-Hf isotopic study of zircons 
was undertaken in order to determine the provenance and age of an 
Archean granite-greenstone terrain and to test the detailed applica- 
tion of the Lu-Hf system in various Archean zircons. The eastern 
Wawa subprovince of the Superior province consists of the low 
grade Michipicoten and Gamitagama greenstone belts and the gra- 
nitic terrain. The Hf isotopic data indicate that the typical lithologi- 
cal features of a greenstone belt cycle could be accommodated in a 
crustal growth model that involved decreasing depth of melting in 
three isotopically distinct reservoirs: mantle, lower crust and upper 
crust. The model age of the sources given by the intersection of the 
lower crustal curve with the bulk earth evolution curve is about 
2900 My, in good agreement with the zircon U-Pb basement age. 
This linear array also has a similar intersection age to that of Prot- 
erozoic carbonatite complexes. The general convergence of the 
other reservoir vectors around this age suggests that mantle deple- 
tion, crustal extraction and intracrustal ifferentiation were all part 
of the same episodic event. It is also apparent that recycling of 
older basement was important in the formation of many of the later 
greenstone belt rocks. 


(NUREG/ Se a ee 


44450 geometry 
of the Newark basin margin in 


Eastern Pennsylvania. Evi- 


dence for extensional reactivation of Paleozoic thrust faults. 
Ratcliffe, N.M.; Burton, W.C.; D’Angelo, R.M.; Costain, 
J.K. (Geological Survey, Reston, VA (USA)). Jul 1986. 


28p. NTIS, PC A03/MF AOl - GPO. File Number 
1186901567. 

Low-angle 25° to 35° dips have been determined for the 
border fault of the Newark basin near Riegelsviile, Pennsylvania, 
based on a VIBROSEIS profile and two continuously-cored drill 
holes across faults at the basin margin. A group of moderately 
strong planar reflections in a zone 0.5 km thick in gneiss and car- 
bonate rocks of the footwall block coincide with the updip projec- 
tion of imbricate fault slices and mylonites associated with the Mus- 
conetcong thrust system of Drake and others (1967). Contrasts in 
acoustic impedance among mylonitic dolostone and mylonitic 
gneiss and their protoliths, determined from measurements on core 
samples, are sufficiently large to account for reflections seen in the 
footwall block. Analysis of drill core and surface outcrops supports 
the conclusion that low-angle extensional faulting in the Early Mes- 
ozoic was localized by reactivation of Paleozoic imbricate thrust 
faults in the basement rocks. Extension in the NW-SE quadrant was 
approximately perpendicular to the strike of the ancient thrust 
faults in Eastern Pennsylvania and a passive origin of the Newark 
basin here is suggested. The data presented here represent some of 
the most explicit three-dimensional information obtained thus far, in 
the Eastern United States, in support of the concept of fault reacti- 
vation in controlling formation of Early Mesozoic extensional 
basins. . 


44451 (USGS-OFR—86-211) Gravity interpretation o: 
Frenchman Flat and vicinity, Nevada Test Site, Miller, CH; 
Healey, D.L. (Geologi Survey, Denver, CO esAy. 
1986. Contract AI08-76DP00474. 72p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86013539. 

This report presents the results and the interpretation of a 
gravity survey in Frenchman Flat and vicinity, Nevada Test Site. 
About 950 gravity stations were set in an area of approximately 300 
sq mi. The gravity observations were made at points of known hor- 
izontal and vertical position; the least accurate of these components 
is about 250 ft and 5 ft, respectively. The gravity values were refer- 
enced to a station with known absolute value and reduced to a sea 
level datum. A combined free-air and Bouguer elevation factor of 
0.06 mGal/ft, which corresponds to a density of 2.67 gm/cc, was 
applied and the standard corrections for latitude and terrain were 
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made. The gravity data were summarized as a complete Bouguer 
map and the broad geologic features associated with the complete 
Bouguer anomalies were interpreted and also summarized in map 
form. The interpretation was done with density contrasts of 0.7 
gm/cc in the eastern and southern parts of the area and 0.3 gm/cc 
in the western altered and intruded area. The alteration and intru- 
sion in the western area appears to have increased the density of 
Cenozoic rocks. 


44452 Lightning phenomenology in the Tampa Bay area. 
Peckham, D.W.; Uman, M.A.; Wilcox, C.E. Jr. (Univ. of 
Florida, Gainesville). Journal of sical Research; 89: 
No. D7, 11789-11805(20 Dec 1984). Contract AC02- 
81RAS50570. 

A lightning locating system employing two wideband, gated 
magnetic direction finders was used to study the negative cloud-to- 
ground lightning in 111 storms that occurred on 8 days during 
August 1979 in Tampa Bay area of Florida. The storms were classi- 
fied as (1) single-peak storms - spatially isolated groupings of light- 
ning whose cloud-to-ground flashing rate vs. time curves exhibited 
a single peak; (2) multiple-peak storms - spatially isolated groupings 
of lightning with multiple-peak flashing rates; and (3) storm systems 
- two or more related single-peak storms, and/or multiple-peak 
storms. The following parameters are given for single-peak storms, 
multiple-peak storms, and storm systems: duration, area, number of 
ground flashes, mean ground flash density, mean ground flashing 
rate, and maximum ground flashing rate averaged over a 5-min in- 
terval. Ground flash counts are corrected for the location system 
detection efficiency, which varied from about 75% at close range 
to about 55% at 100 to 150 km. The mean duration of single-peak 
storms, multiple-peak storms, and storm systems was 41, 77, and 
130 min, respectively; the mean area 103, 256, and 900 km?, respec- 
tively; and the mean number of lightning flashes to ground 73, 270, 
and 887, respectively. The mean ground flash density for single- 
peak storms, multiple-peak storms, and storm systems was 18 x 
10-3, 15 x 10-%, and 9.7 x 10-* km~? min™}, respectively; and the 
mean ground flashing rate 1.7, 3.4, and 6.8 min™', respectively. The 
highest maximum ground flashing rate averaged over a 5-min inter- 
val for all single-peak storms, multiple-peak storms, and storm sys- 
tems was 17, 22, and 32 min™', respectively, while the mean of the 
maximum flashing rates was 3.7, 7.3, and 14 min™', respectively. 16 
references, 16 figures, 10 tables. 


Application of modern seismological methods to 
ceuustle cuuketine abuiies Seo eaneentaenadarty Gasiiie 
Majer, E.L.; King, M.S.; McEvilly, T.V. (Lawrence Berke- 
ley Lab., CA). pp 499-516 of Third conference on acoustic 
emission/microseismic activity in geologic structures and 
materials. Clausthal, West Germany; Trans Tech Publica- 
tions (1984). Contract W-7405-ENG-48. 

From 3. conference on acoustic emission/microseismic activ- 
ity in geologic structures and materials; University Park, PA, USA 
(5-7 Oct 1981). 

Modern seismological methods developed to study mi- 
croearthquake phenomena are being utilized in an acoustic emission 
OD NT eee 

hard crystalline rock subject to heating by high-level nuclear waste. 
The sensors consist of a fifteen-station, three-dimensional array (di- 
mensions: 50 m x 20 m x 10 m) of accelerometers surrounding 
eleven canisters of spent nuclear fuel and six electrical heaters simu- 
lating spent-fuel canisters. The canisters are arranged in a linear 
array in the Climax stock at the Nevada Test Site, at a subsurface 
depth of 420 m. The data are digitized and analyzed in situ by an 
Automated Seismic Processor (ASP) developed for microearth- 
quake studies, using a 15-channel transient waveform recorder 
system to convert from the high-frequency (1kHz to 10khz) AE 
events. Velocity and attenuation control within the rock mass is 
provided by a controlled-pulse piezoelectric source located central- 
ly within the sensor array. The theoretical basis for studies of the 
AE source characteristics, a description of the instrumentation em- 
ployed and a review of results obtained over the first 18 months of 
operation of the facility are discussed herein. 23 references, 10 fig- 
ures, 1 table. 
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5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 5698, 6412 


44454 (BMI/ONWI—595) Exponential-time constitutive 
law for Palo Duro Unit 4 Salt from the J. Friemel No. 1 
Well. Senseny, P.E.; Pfeifle, T.W.; Melle K.D. (RE/ 
SPEC, Inc., Rapid City, SD (USA) Jul 1986. Contract 
AC02-83CH10140. 70p. NTIS, PC A04/MF AOI; 1; GPO 
Dep. File Number D 36014020. 

Values for the nine parameters in the tial-time con- 
stitutive law are presented for Palo Duro Unit 4 salt. The values 
given for the thermal expansion and two elastic parameters are 
taken from previous laboratory studies. The six remaining constitu- 
tive parameters are evaluated by analyzing data from 12 triaxial 

compression creep tests. The specimens tested in this study are 
from the J. Friemel No. 1 well in Deaf County, Texas. 15 refs., 15 
figs., 4 tabs. 


44455 (DOE/ER/13228—3) Mechanical properties of 


peel at high temperature and pressures. Progress report on 
March 1, 1986-February 28, 1987. (Texas A 
and ond M Univ., College Station (USA). Research Founda- 
tion). [1986]. Contract FG05-84ER13228. 2ip. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86013587. 

Our objectives have been as follows: (1) complete the thin- 
section analysis of fractures in dry and wet specimens of Westerly 
granite, extended at 25 to 900°C; (2) complete extension experi- 
ments on notched-specimens of monomineralic, statistically homo- 
geneous and isotropic Sioux quartzite at temperatures between 25 
and 700°C and effective pressure of 100 MPa. We seek an empirical 
relation between fracture strength and confining pressure and tem- 
perature; (3) complete study of tensile-fracture surfaces to deter- 
mine if it is possible to correlate surface and structures with the ex- 
perimental conditions of pressure and temperature and the mechani- 
cal behaviors of the specimens; (4) determine the slip mechanisms 
in biotite single crystals and their critical resolved shear stresses as 
functions of confining pressure, temperature, and strain rate; (5) 
gather data on the frictional strength of rocks at elevated tempera- 
tures and pressures so that a quantitative comparison can be made 
with the strengths of intact counterparts; and (6) complete reassess- 
ment of the stability of boreholes in geothermal regimes as func- 
tions of depth, temperature, and stress state by taking into consider- 
ation failure along pre-existing sliding surfaces (joints). 


5804 Geochemistry 


44456 (UP-RR—50) Field relations and strontium isotope 
systematics of the marginal rocks of the eastern Bushveld 
Complex. Harmer, K.E.; Sharpe, M.R. (Pretoria Univ. 
(South Africa); Council for Scientific and Industrial Re- 
search, Pretoria (South Africa). National Physical Research 
Lab.). Sep 1984. 60p. Institute for oy Research on 
the Bushveld Complex, University of Pretoria, Pretoria, 
0002, South Africa. 

The well-exposed basal contact of the eastern Bushveld 
Complex was mapped at scales of 1:10000 and 1:20000 along 130 
km of strike and through a 9 km vertical section. Field relations, 
petrography and geochemistry of the marginal rocks and associated 
sills have aided their subdivision into two main groups. A broadly 
PYROXENITIC group rims the Complex from its base to the top 
of the pyroxenitic subzone of the critical zone. A GABBROIC 
group occurs above this level. Each group consists of a number of 
closely-related rock types, most of which have sill analogs. Rare 
Earth Element patterns are mostly strongly fractionated (Ce 

sub(N)approximately=10) and have 40x chondritic 
abundances at Ce. Their initial strontium isotope ratios at 2,05 Ga 
fall in the range 0,7032-0,7057, and Rb/Sr ratios approximate 0,2. 
The gabbroic group consists of microcrystalline, two-pyroxene gab- 
bros (B2N and B3N) and their coarser-grained equivalents (B2 and 
B3) that border the upper critical and main zones respectively. A 
continuum exists in the initial Sr ratios through the pyroxenitic and 
gabbroic marginal rocks, suggesting that these represent mixtures of 
at least two sources with distinct initial Sr isotopic ratio character. 
It is argued that neither ‘magma ageing’ nor crustal contamination 
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adequately accounts for the Sr isotopic characteristics of the mar- 
ginal rocks or their derived cumulates. 


5805 Oceanography 


REFER ALSO TO CITATION(S) 3923, 5540, 5543 


44457 (DOE/ER/60348—2) SPREX preliminary hydro- 
graphic data report. Berger, T.J.; Chandler, W.S.; Kim, C.; 

Atkinson, L.P. (Old Dominion Univ., Norfolk, VA (USA). 
Research Foundation). Jun 1986. Contract FGO05- 

85ER60348. 107p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE86013104. 

SPREX (Spring Removal Experiment) was designed to de- 
termine the processes affecting the transport and fate of riverine 
freshwater input to the continental shelf off Georgia and South 
Carolina during the period (spring) of expected high runoff. The 
experiment sought to test the hypothesis that water is transported 
offshore in spring by a semi-permanent cyclonic eddy at about 32N 
79W. SPREX was conducted in April 1985. This report presents 
preliminary data on salinity, temperature, and hydrology. 


44458 (DOE/ER/60376—2b) Interaction of estuarine 
and shelf waters: a model and applications. Zhang, Q.H.; 
Janowitz, G.S.; Pietrafesa, L.J. (North Carolina State Univ., 
Raleigh (USA). Dept. of Marine, Earth and Atmospheric 
Sciences). 1985. Contract FG09-85ER60376. 50p. (CONF- 
8507128—2). NTIS, PC A03/MF AOl1; 1; GPO Dep. File 
Number DE86013056. 

From 8. biennial international estuarine research conference; 
Durham, NH, USA (28 Jul 1985). 

A two layer steady quasi-geostrophic model is used to de- 
scribe the interaction of outflowing estuarine waters with those of 
the continental shelf; the shelf is taken to deepen linearly with the 
distance offshore. The model neglects inertial terms but takes into 
account thin frictional layers at the interface and bottom. As a con- 
sequence the vertical velocity vanishes everywhere and two cou- 
pled equations for the pressure field in each layer results. The pres- 
sure in the upper layer is the sum of two terms; one is proportional 
to that in the lower layer and one describes a uniform alongshore 
flow. The results show the following. When riverine flow is out- 
wards and shelf flow inwards, and no wind is present the plume 
flows outwards to the right. When riverine and deeper flows are 
both outwards, and no wind is present, the plume flows outwards 
to the left. In the presence of an alongshore wind the lower layer 
will flow with (oppose) the alongshore wind if it is flowing out of 
(into) the mouth of the estuary. 


44459 (DOE/ER/60376—13b) Upwelling processes in 
boundary current regions. Pietrafesa, L.J. (North Carolina 
State .Univ., Ralei (USA)). 1985. Contract FG09- 
85ER60376. 77p. (CONF-8505292—1). NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE86013055. 

From Genesis of neogene to modern phosphorites confer- 
ence; Tallahassee, FL, USA (16 May 1985). 

Upwelling mechanisms which can be present along western 
boundaries of ocean basins are discussed. The South Atlantic Bight 
(SAB) is graced by several persistent upwelling mechanisms: these 
include wind forcing, topographic effects, Gulf Stream frontal 
events and buoyancy flux influences. The manner in which these 
upwelling phenomena manifest themselves is presented, and impli- 
cations are made for similar regions of the world’s oceans. (ACR) 
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REFER ALSO TO CITATION(S) 4855, 4855, 5412, 5413, 5423, 5803, 5806, 
6014, 6024, 6027, 6094 


44460 (BARC—1270) Progress report for (1974-1984) of 
Nuclear Research rinagar, Kashmir. Kaul, P.K.; 
Razdan, H. (eds.). (Bhabha Tr. Research Susien 
Bombay (India); Nuclear Research Lab. oe 
1985. Sp. NTIS Bn Sales Only), PC A05 A0l. Fite 
Number DE86702' 

The Nuclear - Laboratory, established at Srinagar in 
1974, serves as a base laboratory to organise research activities at 
the High Altitude Research Laboratory at Gulmarg. — physics, 
nuclear physics, radiation and atmospheric chemistry, and technical 
physics are the fields in which the research facilities are established 
at the Laboratory, over the past ten years. The highlights of the 
various research programmes undertaken at the Laboratory during 
the period 1974-1984 are presented in the form of summaries. A list 
of papers published in various journals and presented at different 
conferences, symposia etc. is given at the end. 


44461 (BNL—38289) Supernovae and high density nucle- 
ar matter. S. (Brookhaven National Lab., Upton, 
NY (USA)). 1986. Contract AC02-76CHO00016. 14p. 
(CONF-860741—10). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013914. 
ee en ee 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

The role of the nuclear coeathen of state }) in producing 
prompt supernova explosions is examined. Results of calculations of 
Baron, Cooperstein, and Kahana incorporating general relativity 
and a new high density EOS are presented, and the relevance of 
these calculations to laboratory experiments with heavy ions con- 
sidered. 31 refs., 6 figs., 2 tabs. 


44462 (CBPF-NF—067/85) Phase-space dynamics of 
Bianchi IX cosmological models. Soares, 1.D. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro). 1985. 9p. NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86702942. 

The complex phase-space dynamical behaviour of a class of 
Biachi IX cosmological models is discussed, as the chaotic gravita- 
tional collapse due to Poincare’s homoclinic phenomena, and the n- 
furcation of periodic orbits and tori in the phase space of the 
models. Poincare maps which show this behaviour are constructed 
numerically and applications are discussed. 


44463 (CBPF-NF—083/85) Nuclear tracks, Sm isotopes 
and neutron capture effects in the Elephant Morraine shergot- 
tite. Rajan, R.S.; Lugmair, G.; Tamhane, A.S.; Poupeau, G. 
(Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro; Jet 
pt mena , Pasadena, CA (USA); Scripps Institution 
of ography, La Jolla, CA (USA); Centre National de 
la Recherche Scientifique, 91 - Gif-sur-Yvette (France)). 
1985. 18p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702993. 

Nuclear track studies, uranium concentration measurements 
and Sm-isotope studies have been performed on both lithologies A 
and B of the Elephant Morraine Shergottite, EETA 79001. Track 
studies show that EETA 79001 was a rather small object in space 
with a preatmospheric radius of 12 +- 2cm, corresponding to a 
preatmospheric mass of 28 +- 13 kg. U-concentrations measure- 
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44464 (DOE/ER/40048—01) Quantum 

inflation. Bardeen, J.M.; Bublik, G.J. (W: 

Seattle (USA). Dept. of Physics). May 1986. 
AC06-81ER40048. 13p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number D. 13538. 

We study the effect of quantum fluctuations on the roll- 
down rate of the inflation field in a semiclassical approximation; 
this is done by treating the inflation field as a classical random field. 
The quantum fluctuations are simulated by a noise term in the equa- 
tion of motion. We consider two different inflationary scenarios 
(new and chaotic inflation) and find that the roll-down rate of the 
median value of the inflation field is increased by the quantum fluc- 
tuations. Non-linear effects may become important in the later 
stages of the inflationary regime. 8 refs., 2 figs. 


44465 (IC—85/87) 

J.; Igenfritz, E.M. (in i 

Physics, Trieste (Italy); Karl-Marx ersitaet, i 
German Democratic Republic). Sektion Physik). Jul 1985. 
10p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702717. 

A numerical analysis of reheating is performed for a classical 
scalar field with exponentially flat potential. An operational defini- 
tion of the reheating time is given involving the gradient contribu- 
tion to the inflation field energy. For the parameter range studied 
the product of reheating time and Hubble constant H is found to be 
of order one, being approximately independent of the value of H. 
10 refs, 2 figs. 


44466 (iC—85/93) Inflationary stages in cosmological 
models with a scalar field. Belinsky, V.A.; Khalatnikov, 
I.M.; Grishchuk, L.P.; Zeldovich, Ya.B. (HAN SSSR, 
Centre for Theoretical Physics, Trieste (Italy); Te 
Moscow. Inst. Fizicheskikh Problem). Jul 1985. th 

(US Sales Only), PC A03/MF AOl. File ys 
DE86702718. 

Homogeneous cosmological models of Friedmann type in 
the presence of the massive scalar field are studied. Using qualita- 
tive theory of dynamical systems we show that the majority of tra- 
jectories in phase space undergoes the inflationary stage. 9 refs, 4 
figs. 


44467 (iC—85/94) Formation of black holes in 
cosmology. Fang, L.Z.; Li, M. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1985. 9p. NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86702719. 

The formation of black holes in quantum cosmology scheme 
has been discussed by means of calculating the wave function of 
the universe with a black hole, which is described by a Schwarzs- 
child-de Sitter metric. We showed that the average radius of the 
Schwarzschild black holes formed in the process of the birth of the 
universe is about Isub(p)*H*/a*, where Isub(p) is the Planck length 
A=3H? is the cosmological constant and a is the radius of the uni- 
ae 1 fig. 


44468 ee ee of coronal 
loops. Krishan, V. tre for Theoretical 
Physics, Trieste ialy)). Aug 198 Aug 1985. 10p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86702711. 

The steady-state pressure structure of a solar coronal loop is 
well describable by a superposition of Chandrasekhar-Kendall func- 
tions. Each Chandrasekhar-Kendall function represents a force-free 
state. We extend this work to study the dynamical evolution of the 
loop as it moves outwards in the external medium while constantly 
maintaining its minimal energy configuration. This enables one to 
calculate the rate of energy dissipation as the loop moves outwards 
remaining in the minimal energy state under the invariance of the 
magnetic helicity and the magnetic fluxes. It is found that the non- 
axisymmetric state becomes more favourable when the external - 
pressure falls below a critical value. 12 refs, 2 figs. 
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44469 (iC—85/129) On the creation of an inflationary 
universe from ‘nothing’ in a higher-dimensional theory of 
gravity with higher-derivative terms. Pollock, M.D. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jul 
1985. 16p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702714. 

The Universe may have been created from ‘nothing’ as a 
quasi-de Sitter space-time, by a process of quantum tunnelling. The 
probability P for such a tunnelling process to occur is proportional 
to exp(-chemical bondSsub(E)chemical bond), where Ssub(E) is the 
Euclidean action. The maximum probability corresponds to a con- 
figuration with Ssub(E)=O. This idea can be realized in a higher- 
dimensional theory of gravity with higher derivative terms, in 
which a scalar field phi arises as the inverse radius function of the 
internal space. Subsequent evolution of the field phi may permit in- 
flation. 39 refs. 


44470 oe Possible evolution scheme for the 
universe in conformal gravity. Akdeniz, K.G.; Kalayci, J.; 
Hacinliyan, A. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Bogazici Univ., Istanbul (Turkey). Phys- 
i t.). Aug 1985. 7p. NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number 86702715. 

We analyse a possible evolution scheme for the universe by 
spontaneous changes in the cosmological constant. 7 refs, 2 figs. 


44471 (iC—85/192) Primordial inflation with a broken- 
symmetry theory of gravity. Pollock, M.D. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1985. 
15p. NTIS (US Sales Only), PC A02/MF AOi. File 
Number DE86702716. 

ing from a broken-symmetry theory of gravity, with 
Lagrangian density L=1/2epsilon phi *R + 1/2phi sub(;k) phi 
sup(;k) V(phi) + R’ln(R/p?), we construct a quasi-de Sitter 
space-time in which phi acts as the inflaton field. The initial value 
of phi is expected to be very small, phi << phisub(O) (where 
V(phisub(O))=O), even if the universe is chaotic then. Effects asso- 
ciated with the trace anomaly Tsub(anom) approx. = 28R? do not 
violate the observed limits on the anisotropy of the cosmological 
microwave background radiation. 53 refs. 


44472 (IC—85/227) Astro-particle-physics. Salam, A. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Sep 1985. 6p. oe A Sales Only), PC A02/MF 
A01. File Number DE8 
ecm pr RO 
17-21 June 1985, in Rome, Italy, are reported. The meeting was 
concerned with the symbiosis of cosmology and particle physics. 
Numerous connections between work in particle physics and cos- 
mology, in both experimental and theoretical areas, are pointed out. 
tab. 


(INIS-mf—10167) Dynamics of gas in a rotating 
galaxy. Mulder, W.A. (Rijksuniversiteit Leiden (Nether- 
lands)). 6 Jun 1985. 192p. NTIS (US Sales Only), PC A09/ 
AOI. File Number DE86702940 
This thesis contains a series of papers that deal with some 
oe in a disk galaxy. The dissertation is di- 


= 


ipl § 
Hote 


: 
oe 
~ 8 
Fist 


i 
: 
: 


shocks were available. The ong as- 
f this thesis is the existence of a sta- 
significant short-cuts over time-de- 
integration schemes must be attainable. The various steps 
an efficient numerical method are described. In the 
f this dissertation, a two-dimensional code was devel- 
aspects of the computer program are described as 
pronerties of the computed quasi-steady solution. An 

gas dynamical model for our Galaxy is constructed 
nen ddeaiian iertsade dae aseeinee 
tion of the position of the sun in the model. Includes Dutch summa- 
ry; 232 refs.; 46 figs.; 5 tabs. 
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44474 (INIS-mf—10169) On instrumental effects in spec- 
tral line synthesis observations. Bos, A. (Rijksuniversiteit 
Leiden (Netherlands)). 11 Jun 1985. 190p. NTIS (US Sales 
Only), PC A09/MF A01. File Number DE86702945. 

For spectral line observations it is possible to reliably inter- 
pret features in line profiles from sources with a continuum back- 
ground which are a thousand times weaker than the continuum 
level (a spectral dynamic range of 30 dB). At these levels residual 
errors appear which cannot be attributed to single antennas (one of 
the basic assumptions underlying the redundancy technique) but are 
interferometer dependent. In addition, although the receiver system 
did amply meet the initial design specifications, a number of errors, 
inherent to the type of receiver used, are present. Initially their 
effect in a map was not properly understood. The work presented 
here concerns an investigation into the most important sources of 
these instrumental errors and of their effect in spectral line observa- 
tions. This provides the user with information about the properties 
and limitations of the current receiver system and provides a de- 
signer with valuable information for the specification of a next gen- 
eration receiver system. Includes Dutch summary; 135 refs.; 42 
refs.; 18 tabs. 


44475 (INIS-mf—10170) Gamma rays from the interstel- 
lar medium. Bloemen, J.B.G.M. (Rijksuniversiteit Leiden 
(Netherlands)). 19 Jun 1985. 268p. NTIS (US Sales Only), 
PC A12/MF AO1. File Number DE86702941. 

This thesis describes new gamma-ray views on cosmic rays 
and the interstellar medium. The author describes the COS-B data 
base and the pre-launch and in-flight calibration data used for all 
analyses. Diffuse galactic gamma radiation (>50 MeV) may be 
either a result of cosmic-ray-matter interactions, or of the cosmic- 
ray electrons with the interstellar radiation field (mainly at optical 
and infrared wavelengths), through the inverse-Compton process. 
A detailed comparison between the gamma-ray observations of the 
large complex of interstellar clouds in Orion and Monoceros and 
the CO and HI surveys of this region is given. It gives insight into 
the cloud penetration of cosmic rays and in the relation between 
CO detections and molecular hydrogen column densities. Next, the 
radial distribution of gamma rays in the Galaxy is studied, as well 
as the galactic centre (more precisely, the central 400 pc), which 
contains a large concentration of CO molecules. The H2/CO abun- 
dance and the cosmic-ray density in the galactic centre are dis- 
cussed and compared to the findings for the galactic disk. In vari- 
ous analyses in this thesis a likelihood-ratio method is applied for 
parameter estimation and hypothesis testing. A general description 
of this method is added as an appendix. Includes Dutch summary; 
422 refs.; 55 figs.; 16 tabs. 


44476 ee a Alamos Science, Number 
13, Spring 1986 gp, lt G. (Los Alamos National Lab., 
NM (USA)). 1986. tract W-7405-ENG-36. 75p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number D 6012864. 

A review of the advances that have been made in the field 
of x-ray astrophysics is presented. A discussion of the information 
which can be gleaned from the spectra is also presented. The inter- 
nal dynamics of neutron stars is discussed. Models of neutron star 
structure are discussed. A cooperative experiment which measured 
the spectra of Cygnus X-3 (10° to 10" hertz) is discussed. The role 
of angular momentum in the cosmology of the universe is dis- 
cussed. 33 refs., 40 figs. (WRF) 


44477 


sulting from 

R.A.; Poletto, G. (Los Alamos National Lab., NM Se 

Osservatorio Astrofisico di di Arcetri, Florence {taly)), 198 a 

Contract W-7405-ENG-36. 6p. (CONF-8604219—2). NTI 

PC A02/MF A011; GPO Dep. File Number DESIR. 
From NASA workshop on coronal and prominence plasmas; 


erkeley ne’ method of Forbes and: Priest ( 

Priest (2-D model) is applied to 
the large two-ribbon flare of July 29, 1973, for which both detailed 
Ha observations and magnetic data are available. For this flare the 
ribbons were long, nearly straight, and parallel to each other, and 
the 2-D model for the coronal field geometry may be adequate. 
The temporal profile E(t) is calculated and indicates that reconnec- 
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tion sets in at the beginning of the decay phase. From this time the 
electric field grows rapidly to a maximum value of about 2 V/cm 
within just a few minutes. Thereafter the decreases monotonically 
with time. 14 refs., 1 figs. (WRF) 


44478 i agen Interrelationships among Circum- 
stellar, Interstellar and Interplanetary Dust. Nath, J.A. Til; 
Stencel, R.E. (National Aeronautics and Space A 

tion, Washin DC (USA)). Jan 1986. 35ip. BNASA- 
CP—2403; INF-850287—). NTIS, PC A16, 

From Workshop on the inter-relationship among etialins 
circumstellar, and interplanetary grains; Wye, MD, U! USA (27 Feb 
1985 

. The workshop was attended by 50 astronomers, astrophysi- 
cists, planetary scientists and meteoriticists; and emphasized the 
interdisciplinary nature of studies of cosmic dust. 


44479 (N—86-23493, pp vp) Observational constraints 
on circumstellar dust. Jura, M. Jan 1986. NTIS, PC A16/ 
MF AOl. (NASA-CP_-2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

There is an enormous range in the properties of stars that are 
losing mass. The red giants responsible for injecting roughly half or 
more of the material into the interstellar medium are reviewed. The 
physical properties are described for the out flowing gases. Broad- 
band observation constaints on the dust are described by use of 
spectrum analysis. Circumstellar dust is identified by carbon-carbon 
and carbon-hydrogen bonds. 


44480 (N—86-23493, vp) Circumstellar grain forma- 
tion. Draine, B.T. Jan 1986. NTIS, PC A1l6/MF AOl. 
(NASA-CP—2403; CONF. 850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

, Dust formation around cool giant and supergiant stars is ex- 
amined in terms of grain formulation. Optical properties of small 
clusters, molecular physics of cluster nucleation and growth, cir- 
cumstellar mass flows, and their application to alpha Ori are dis- 


(N—86-23493, pp vp) Observations and theories 
of interstellar dust. Mathis, J.S. Jan 1986. NTIS, PC A16/ 
MF A0O1. (NASA-CP—2403; CONF- 850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

- The observational properties of dust are summarized based 
on: the extinction over a factor of 100 in wavelength (0.1 to 10 mi- 
crons); polarization, both linear and circular; narrow emission and 
absorption features in the spectrom; and reflection nebulae. 


44482 ae a xp) Shock processing of inter- 
stellar Shull, J.M. (Colorado Univ., 
Boulder). Jan 1986. NTIS, "PC A16/MF A011. (NASA-CP— 
2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanétary grains; Wye, MD, USA (27 Feb 
1985). 

Shock processing plays an important role in the life of a typ- 
ical interstellar grain. Shocks of 100 km/s-1 or greater can destroy 
about 50% of the grain material under appropriate preshock condi- 
tions of density and magnetic field. The destruction occurs by 
grain-grain collisions and nonthermal sputtering for steady state ra- 
diative shocks and by thermal sputtering for fast adiabatic shocks. 
The evaluation of the lifetime of grains against shock destruction 
depends on models of the interstellar medium (ISM) structure and 
on supernova remnants (SNR) evolution. Results from various au- 
thors give lifetimes between 10 to the 8th and 10 to the 9th power 
years, compared to typical injection times for new grains of a few 
times 10 to the 9th power years. These numbers require that a 
major portion of the interstellar silicon ing grain material must 
be formed by grain growth in the ISM. At the same time, the pres- 
ence of isotopic anomalies in some meteorites implies that at least 
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some grains must survive from their formation in SNRs or red 
giant winds through incorporation into the solar system. 


44483 Pay + oag pe, vp) lars Laboratory studies of inter- 
planetary dust. Walker, R. an 1986. NTIS, PC Al6/MF 
A0l. (NASA.CE 2403: CONF-850287—). 


particles collected in the 
stadiod wage alapanhaaeeaaaliies 


44484 (N—86-23493, pp My Primordial material in me- 
teorites. Kerridge, J.F. Jan 1986. NTIS, PC Al6/MF AOl. 
(NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among 
circumstellar, and interplanetary grains; Wye, MD, 


is a term which applied to material that entered 
Go sie saan i 


local processes such as mass dependent fractionation, cosmic ray in- 
duced spallation or decay of radionuclides. A comprehensive ac- 
count of isotopic anomalies is impractical here, so it is necessary to 
be selective. Issues which are potentially addressable through the 
study of such primordial material are examined. Those issues will 
be illustrated with specific, but not exhaustive, examples. 


44485 (N—86-23493, pp vp) Experimental 
to the and formation 


relating properties of cosmic grains. 

Donn, B. Jan 1986. NTIS, PC A16/MF A01. (NASA-CP— 

2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
, and interplanetary grains; Wye, MD, USA (27 Feb 


1985). 

OS 
interstellar processes requires a sound knowledge of relevant data. 
In many instances this can only be obtained by experiments carried 
out under appropriate conditions. The availability of such data ap- 
plicable to the subject and the techniques for obtaining the data are 
surveyed. 


(N—86-23493, pp vp) Interstellar Snow, 
T.P. Jan 1986. NTIS, PO GME A01. (NASA-CP—2403; 
CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985 

» isso ntstad aeeen ebieatiniaatatns eiitinasiin 
biguously defined. Very little can be said that is independent of 
models or presuppositions; hence issues are raised and questions cat- 
egorized, rather than providing definitive answers. The issues fall 
into three general arene; the general physical and chemical nature 
of the grains; the processes by which they are formed and de- 
stroyed; vend Snel Dhadedieiah Geagaiadliin 


44487 (N—86-23493, pp vp) Interstellar material in 
solar Wood, J.A. Jan 1986. NTIS, PC AIM 
A01. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 


1985). 

the substance of the Earth and other terrestrial planets 
once existed in the form of interstellar grains and gas. A major 
aspect of solar system formation (and undoubtedly of star formation 
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generally) is the complex series of processes that converted infalling 
interstellar grains into planets. A cryptic record of these processes 
is préserved in certain samples of planetary materials, such as chon- 
dritic meteorites, that were preserved in a relatively unchanged 
form since the beginning. It is to be expected that some of these 
primitive materials might contain or even consist of preserved pre- 
solar interstellar grains. The identification and study of such grains, 
the ancestors of our planetary system, is a matter of intense interest. 
Types of primitive material accessible or potentially accessible, and 
component of or relationship to presolar interstellar grains are dis- 
cussed. 


44488 (N—86-23493, pp vp) Working Group on Circum- 
stellar/Interstellar Glassgold, A.E. Jan 1986. 
NTIS, - A16/MF A0Ol. (NASA-CP—2403; CONF- 
850287—). 


From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198 

” Stars of various types are believed to be the main source of 
interstellar (IS) dust grans. The most important confirmed source is 
evolved giant and supergiant stars. Supernovae also contribute to 
the mass loss. The differences between circumstellar (CS) and IS 
dust were reviewed using the following topics: alteration of CS 
dust grains, size distribution, space observation of CS and IS dust, 
comparison of infrared spectra, isotopic signatures, Magellanic 
clouds and nearby galaxies, life cycles of dust grains, and physical 
and chemical data. 


44489 eo Pp vp) aeeeetes Sa 
interstellar and D.D. on 
ee — PC A16/MF AOl. ENASACCE. 2403, CONF- 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198: 

” The relationship between solar system dust (SSD) and inter- 
stellar dust particles (ISMD) is being reconsidered because of the 
discovery of isotopic anomalies in meteorites. Meteoritic, circum- 
stellar/meteoritic, interstellar/meteoritic, planetary, and cometary 
data are reviewed. 


44490 cee )) Ionized polycyclic aromatic 
hydrocarbons in seca ilteeeadene L.; Barker, J.; Craw- 
ford, M.; Tielens. X. X.; eee G. (California Univ., 
Berkeley). Jan 1986. NTIS, PC Al16/MF AOl. (NASA- 
CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
= and interplanetary grains; Wye, MD, USA (27 Feb 

The mid-infrared spectrum of a continuously increasing 
number of stellar objects, planetary and reflection nebulae, H-II re- 
gions and extragalactic sources show a distinctive set of broad 
emission features at 3.3, 3.4, 6.2, 7.7, 8.6, and 11.3 micron known 
collectively as the unidentified infrared emission bands. A model is 
summarized in which the bands arise from positively charged poly- 
cyclic hydrocarbons (PAH’s) on the basis of their low ionization 
potential and the excellent agreement between the emission bands 
and laboratory spectra of auto exhaust which contains these types 
of molecules. The proposed presence of PAHs in such a variety of 
objects points to their presence in the interstellar medium. Out of a 
previously published collection of solid state PAH radical cation 
spectra five were selected on the basis of the unique thermodynam- 
ic stability of their carrier and directly to the wave- 
lengths of the DIB’s. Although the match seems quite favorable, 
strongly suggesting that PAH radicals are the long sought after car- 
rier of the diffuse interstellar absorption bands, much laboratory 
work must be done to test this hypothesis. 


44491 (N—86-23493, vp) Clean versus a silicate 
— and the state ane crystallization in interstellar 
GF aavnddioe 4 oo Buseck, P.R. Jan 1986. NTIS, PC 
A16/MF AO01. (NASA-CP—2403; CONF-850287—). 
From Workshop on the inter-relationship among interstellar, 
= and interplanetary grains; Wye, MD, USA (27 Feb 
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Possible compounds for the 9.7 micron spectral feature and 
the 2175A spectral bump are examined. Results from electron mi- 
croscopy and high resolution transmission electron microscopy are 
discussed. 


44492 (N—86-23493, op vp) Excess depletion of Al, Ca, 
Ti from interstellar gas. yton, D.D. Jan 1986. NTIS, PC 
A16/MF A0O1. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 


198: 

se condensation, cold sticking, and sputtering by inter- 
stellar shock are combined with a chemical memory of the conden- 
sation sequence to account for depletion of aluminum, calcium, and 
titanium in interstellar gas. The extra depletion of aluminum and 
calcium becomes an indicator of the structural history of the refrac- 
tory parts of interstellar grains. 


44493 (N—86-23493, pp vp) Pregraphitic molecules and 
the red-rectangle emission. Dhendecourt, L.; Leger, A. Jan 
asas7 PC A16/MF A01. (NASA-CP—2403; CONF- 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198: 

OY ap tink ie een tndliienal mie dint 
band at 3.3, 6.2, 7.7, 8.6, and 11 microns as emissions from pregra- 
phitic molecules, the possibility that a large broad emission bump in 
the red part of the spectrum of the Red-Rectangle (AFGL 918) 
nebula is luminescence from the same molecules was investigated. 
The abundance, luminescence yield of the carrier, and the phospho- 
rescence is discussed. 


44494 (N—86-23493, pp vp) TUE and IRAS observations 
of luminous M stars with varying gas-to dust ratios. Hagen, 
W.; Carpenter, K.G.; Stencel, R.E. (New Mexico Univ., Al- 
buquerque). Jan 1986. NTIS, PC Al6/MF A0l. (NASA- 
CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among i 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 


distin dae ae 

with a high gas to dust ratio all show chromospheric 

K emission. Stars with a high dust to gas ratio do not show chro- 
mospheric Ca II emission but are the only ones to show 
emission indicative of atmospheric shocks and are also 

ones to show maser emission. In order to determine whether 
chromospheric indicators disappear in high dust to gas ratio stars, 
survey of stars in both these classes was conducted with the IUE 
satellite. Long wavelength infrared fluxes for the program stars 
were obtained from the IRAS point source catalog. There is no ob- 
vious difference in the long wavelength observations between the 
two groups of stars. The long wavelength excess tends to follow 
the 10 micron excess and not the dust to gas ratio. 


44495 (N—86-23493, pp vp) Nature of grains 
from remote sensing. Hanner, M.S. Jan 1986. NTIS, PC 
A16/MF A01. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

Physical property data of cometary grains are derived pri- 
marily from thermal emission measurement and optical —— 
Results consistent with the properties of 
in the stratosphere are described. 


44496 (N—86-23493, vp) Experimental ag of 
plasma grain interactions. ation, R.C.; Yadlowsky, E.J 

Jan 1986. NTIS, PC A16/MF AOl1. (NASA-CP—2403; 
CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198 

ae grains occur throughout the universe in many systems 
sas engealtain dat eat deen Gaetan 
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near earth environment as the result of man’s activities. These 
grains interact with the local plasma and radiation environment and 
this interaction certainly influences the evolution of the dust grains. 
The interaction of bismuth dust particles were studied with a back- 
ground plasma. 

44497 (N—86-23493, pp vp) Laboratory studies of the 
infrared small-particle extinction of silicates. 
Kraetschmer, W. Jan 1986. NTIS, PC A16/MF AOl. 
(NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985 

. The broad interstellar IR extinction features located at 9.7 
and 18 microns wavelength are believed to originate from silicate 
dust grains. Cosmic abundances suggest that the silicate should 
have a chemical composition similar to that of olivine, (Mg,Fe)2 
SiOQ,. Olivine is a very common terrestrial silicate mineral of crys- 
talline structure. However, crystalline olivine grains do not fit the 
interstellar features well. Based on spectroscopic data obtained in 
laboratory studies and astronomical observations it was concluded 
that the interstellar silicate grains consist of a material with amor- 
phous rather than crystalline structure. The astronomical arguments 
and the results obtained in our laboratory experiments which sup- 
port this view are reviewed. 


44498 (N—86-23493, pp vp) Aromatic hydrocarbons the 

carriers of the diffuse interstellar bands in the visible?. 

Leger, A.; Dhendecourt, L. Jan 1986. NTIS, PC Al6/MF 

AOL. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship interstellar, 
, and interplanetary grains; Wye, MD, USA (27 Feb 


Large polycyclic aromatic hydrocarbons (PAH) are the 
likely origin of the unidentified infrared emission feature. The mole- 
cules or their ions are also attractive candidates for the carriers of 
the diffuse interstellar bands (DIBs) in the visible range. The PAHs 
have optically active transitions in the visible spectrum; have the 
ability to survive the ultraviolet photons in the diffuse interstellar 
medium; and are the most abundant among the detected molecular 
species after Hz and CO. In particular, PAHs are better candidates 
than the long carbon chains that were proposed previously. 


1985). 


44499 (N—86-23493, p Pe Sa alignment by ferro- 
magnetic impurities. Mathis J.S. Jan 1986. NTIS, PC A16/ 
MF A01. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198 

- The observed wavelength dependence of linear polarization, 
and its variation from region to region can be explained by the fol- 
lowing assumptions: Interstellar grains resemble interplanetary 
grains, in that they are composed of collections of small particles 
coagulated together into elongated masses. A fraction of the small 
particles are ferromagnetic. Presumably these are either metallic Fe 
or magnetite, FesQ,. If and only if a large grain contains one or 
more magnetic particles is the grain aligned in the galactic magnet- 
ic field. The magnetic particles stick only to silicate grains because 
of chemical similarities, or (equivalently) any pure carbon grains in 
the diffuse interstellar medium (ISM) are too spherical to produce 
polarization. Grains in dense regions, such as the outer parts of mo- 
lecular clouds, are larger than those in the diffuse ISM because of 
coagulation of the grains rather than accretion of icy mantles. 
These regions are known to have larger than normal values of 
lambda (max), the wavelength of the maximum of linear polariza- 
tion. The above assumptions are sufficient to allow the calculation 
of the wavelength dependence of the polarization. 


44500 (N—86-23493, pp vp) Spectral characteristics of 
dust in planetary nebulae. Moseley, H.; Silverberg, R.F. Jan 
1986. NTIS, PC Al6/MF A011. (NASA-CP—2403; CONF- 
850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

> Some carbon-rich planetary nebulae exhibit a strong broad 
emission feature beginning at Lambda which is approximately 24 
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microns and extending to Lambda than 30 microns. Thirty 
to 55 micron spectrophotometry of Ic 418 and NGC 6572, both of 
which have the strong broad emission feature, allow the wave- 
length dependence of the emissivity of the dust responsible for the 
feature to be defined. Comparison with laboratory spectra of candi- 
date materials which are likely to condense in a carbon-rich envi- 
ronment suggests that the feature arises from MgS. The implica- 
tions of such a strong feature arising from a relatively minor dust 
constituent are discussed. The environment in which MgS may be 
found is considered. It is speculated that MgS will be seen in ob- 
jects with C/O ratios only slightly greater than one, but not in ex- 
tremely carbon rich objects. In objects with much higher carbon 
abundances, the formation of CS consumes S so that insufficient 
MgS can form to exhibit the strong feature. These observations 
imply that the emergent far infrared spectrum of carbon-rich ob- 
jects are very different depending on the abundance of the low 
temperature condensate MgS. 


44501 oa pp vp) Effects of charged dust 

grains on IR molecular excitation. Puetter, R.; Krinsky, I. 

Jan 1986. NTIS, PC A16/MF AOl1. (NASA-CP—2403; 

CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
, and interplanetary grains; Wye, MD, USA (27 Feb 


A number of issues involving grain charging in the interstel- 
lar medium were discussed. Such effects include: (1) stark broaden- 
ing of molecular spectral features, (2) electrostatic grain rupturing, 
(3) enhancements in particle-grain collision cross sections, and (4) 
excitation of molecular rotations and/or vibrations. 


1985). 


44502 (N—86-23493, pp vp) What predictions can be 
made on the nature aaokabant and carbon-bearing compounds 
(hydrocarbons) in ae interstellar medium based on studies of 
interplanetary dust particles?. Rietmeijer, F.J.M. Jan 1986. 
aan = A16/MF AOl. (NASA-GP—2403; CONF- 


From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985 

» a natant ih illite iii oh tania 
carbon in circumstellar, interstellar, and interplanetary dust is a 
long standing problem in astronomy and meteorite research. The 
textures and crystallographical properties of poorly graphitized 
carbon (PGC) from carbonaceous chondrites and Chondritic 
Porous ro (CPAs) are comparable with PGCs formed by 
dehydrogenation and carbonization of hydrocarbon precursors 
wader eee Cea eee ee ee 
model of hydrocarbon diagenesis in CPA and carbonaceous chon- 
drite (proto-) planetary parent bodies was proposed in which hy- 
drocarbons are subjected to low temperature hydrous pyrolysis. 
Continued efforts to recognize h and elemental phases 
in CPAs may allow understanding of the multistage hydrocarbon/ 
elemental carbon model. 


44503 (N—86-23493, pp vp) Why do interstellar grains 
exist?. Seab, C.G.; Hollenbach, D.J.; Mckee, C.F.; Tielens, 
A.G.G.M. (California Univ., Berkeley). Jan 1986. NTIS, PC 
A16/MF AOl1. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

shin ect ncdmenidialaapaneineh Gelatin 
rates of grains in the interstellar medium and postulated sources of 
new grains. This problem was examined by modelling the global 
life cycle of grains in the galaxy. The model includes: grain de- 
struction due to supernovae shock waves; grain injection from cool 
stars, planetary nebulae, star formation, novae, and supernovae; 
grain growth by accretion in dark clouds; and a mixing scheme be- 
tween phases of the interstellar medium. Grain growth in molecular 
clouds is considered as a mechanism or increasing the formation 
rate. To decrease the shock destruction rate, several new physical 
processes, such as partial vaporization effects in grain-grain colli- 
sions, breakdown of the small Larmor radius approximation for be- 
tatron acceleration, and relaxation of the steady-state shock assump- 
tion are included. 
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44504 ee pp 2) Chromospheric dust forma- 
tion, stellar masers and loss. Stencel, R.E. Jan 1986. 
NTIS, PC A16/MF AOl. 


(NASA-CP—2403; CONF- 
850287—). 


From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
198: 

” A multistep scenario which describes a plausible mass loss 
mechanism associated with red giant and related stars is outlined. 
The process involves triggering a condensation instability in an ex- 
tended chromosphere, leading to the formation of cool, dense 
clouds which are conducive to the formation of molecules and dust 
grains. Once formed, the dust can be driven away from the star by 
radiation pressure. Consistency with various observed phenomena is 
discussed. 


44505 (N—86-23493, pp vp) Preparation, analysis and 
release of simulated interplanetary grains into low Earth 
orbit. Stephens, J.R.; Strong, I.B.; Kunkle, T.D. Jan 1986. 
NTIS, PC A16/MF AOI. (NASA-CP—2403; CONF- 
850287—). 

oa Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 


namical properties of interstellar and interplanetary grains are the 
primary means of identifying the shape, size, and the chemistry of 
extraterrestrial grain materials. Except for recent samplings of ex- 
traterrestrial particles in near-Earth orbit and in the stratosphere 
observations were the only method of deducing the properties of 
extraterrestrial particles. In order to elucidate the detailed charac- 
teristics of observed dust, the observations must be compared with 
theoretical studies, some of which are discussed in this volume, or 
compared with terrestrial laboratory experiments. The formation 
and optical characterization of simulated interstellar and interplan- 
etary dust with particular emphasis on studying the properties on 
irregularly shaped particles were discussed. Efforts to develop the 
techniques to allow dust experiments to be carried out in low-Earth 
orbit were discussed, thus extending the conditions under which 
dust experiments may be performed. 


44506 ee pp Mf Interstellar 
Tielens, A.G.G.M.; Allamando Bre gy Witte- 
born, F.C. Jan 1986. NTIS, oC "Alo/MEP AG. (NASA- 
CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985). 

» Interstellar molecular grain mantles are an important compo- 
nent of the interstellar dust inside dense molecular clouds as evi- 
denced by the detection of absorption bands at 2.97, 3.08, 4.61, 6.0 
and 6.8 microns. Mantles may also be the precursors of more com- 
plex grain mantles in the diffuse interstellar medium. The molecular 
composition of these icy grain mantles were calculated employing 
gas phase as well as grain surface reactions. The calculated mix- 
tures consist mainly of the molecules H2O, H2CO, Nez, CO, On, 
H2O:, NH, and their deuterated counterparts in varying ratios. 
The exact compositions depend strongly on the physical conditions 
in the gas phase. The absorption spectra of H2O with other mole- 
cules was studied in the laboratory. Optical constants were deter- 
miried for a few selected mixtures. Extinction and polarization cross 
sections across the 3 micron ice band were calculated. A compari- 
son with the observations towards BN shows that the low frequen- 
cy wing observed on this feature is due to absorption by a mixture 
of HO and other molecules rather than scattering by large, pure 
HO ice grains. 


grain mantles. 


44507 LP ae pte pp woowiek Ultraviolet spectroscopy of 
f comets. W. 


meteoric debris o T.J.; Kubinec, W.R.; 
i J.A. ry a Univ., eosebie Charleston Col- 
lege, SC). Jan 1986. NTIS, PC A16/MF A01. (NASA-CP— 
2403; gS 
From Workshop on the inter-relationship among interstellar, 
= and interplanetary grains; Wye, MD, USA (27 Feb 
It is proposed to carry out slitless spectroscopy at ultraviolet 
wavelengths from orbit of meteoric debris associated with comets. 


Astronomical observations which reflect the optical and dy- 
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The Eta Aquarid and Orionid/Halley and the Perseid/1962 862 
Swift-Tuttle showers would be principal targets. Low light level, 
ultraviolet video technique will be used during night side of the 
orbit in a wide field, earthward viewing mode. Data will be stored 
in compact video cassette recorders. The experiment may be con- 
figured as a GAS package or in the HITCHHIKER mode. The 
latter would allow flexible pointing capability beyond that offered 
by shuttle orientation of the GAS package, and doubling of the 
data record. The 1100 to 3200 A spectral region should show emis- 
sions of atomic, ionic, and molecular species of interest on come- 
tary and solar system studies. 


44508 (N—86-23493, pp vp) Electrostatics of a dusty 
plasma. Whipple, E.C.; Mendis, D.A.; Northrop, T.G. (Cali- 
fornia Univ., San Diego). Jan 1986. NTIS, PC A1l6/MF 
A01. (NASA-CP—2403; CONF-850287—). 

From Workshop on the inter-relationship among interstellar, 
circumstellar, and interplanetary grains; Wye, MD, USA (27 Feb 
1985 

. The potential distribution in a plasma containing dust grains 
were derived where the Debye length can be larger or smaller than 
the average intergrain spacing. Three models were treated for the 
grain-plasma system, with the assumption that the system of dust 
and plasma is charge-neutral: a permeable grain model, an imperme- 
able grain model, and a capacitor model that does not require the 
nearest neighbor approximation of the other two models. A gauge- 
invariant form of Poisson's equation was used which is linearized 
about the average potential in the system. The charging currents to 
a grain are functions of the difference between the grain potential 
and this average potential. Expressions were obtained for the equi- 
librium potential of the grain and for the gauge-invariant capaci- 
tance between the grain and the plasma. The charge on a grain is 
determined by the product of this capacitance and the grain-plasma 
potential difference. 


44509 (N—86-24507, pp vp) Radiatively driven winds 
from magnetic, fast-rotating stars. Nerney, S. Jan 1986. 
NTIS, PC A99/MF E04. (NASA-CR—178709; CONF- 
8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
—— AL, USA (2 Aug 1985). 

An analytical procedure is developed to solve the magneto- 
hydrodynamic equations for the stellar wind problem in the strong- 
magnetic field, optically thick limit for hot stars. The slow-mode, 
Alfven, and fast-mode critical points are modified by the radiation 
terms in the force equation but in a manner that can be treated rela- 
tively easily. Once the velocities at the critical points and the dis- 
tances to the points are known, the streamline constants are deter- 
mined in a straight-forward manner. This allows the structure of 
the wind to be elucidated without recourse to complicated compu- 
tational schemes. 


(N—86-24507, pp vp) Some energy considerations 
in gamma ray burst location determinations by an anisotropic 
array of detectors. Young, J.H. Jan 1986. NTIS, PC A99/ 

MF I E04. (NASA-CR—178709; CONF- 8508189—). 

From NASA/ASEE Summer Faculty Fellowship Program; 
Huntsville, AL, USA (2 Aug 1985). 

The anisotropic array of detectors to be used in the Burst 
and Transient Experiment (BATSE) for locating gamma ray burst 
sources is examined with respect to its ability to locate those 
sources by means of the relative response of its eight detectors. It 
was shown that the energy-dependent attenuation effects of the alu- 
minum window covering each detector has a significant effect on 
source location determinations. Location formulas were derived as 
a function of detector counts and gamma ray energies in the range 
50 to 150 keV. Deviation formulas were derived and serve to indi- 
cate the location error that would be cuased by ignoring the influ- 
ence of the passive absorber. 


44511 (N—86-24614) Solar Flares and Coronal Physics 
Using P/OF as a Research Tool. Tandberg, E.; Wilson, 
R.M.; Hudson, R.M. (National Aeronautics and Space Ad- 
ministration, Huntsville, AL ae George C. Marshall 
Se t Center). Apr 1986. ~ (NASA-CP—-2421; 
—523; CONF-8505296—). NTIS. Pe ‘Al4/MF A0l. 
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From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 


(8 May je 

This NASA conference publication contains the proceedings 
of the Workshop on Solar High-Resolution Astrophysics Using the 
Pinhole/Occulter Facility held at NASA Marshall Space Flight 
Center, Alabama, on May 8 to 10, 1985. These proceedings include 
primarily the invited tutorial papers, extended abstracts of contrib- 
uted poster papers, and summaries of subpanel (X-Ray and Coronal 
Physics) discussions. Both observational and theoretical results are 
presented. Although the emphasis of the Workshop was focused 
primarily on topics peculiar to solar physics, one paper is included 
that discusses the P/OF as a tool for x-ray astronomy. 


44512 (N—86-24614, pp vp) Sun at my _ resolu- 
tion: the physics of small structures in a magnetized 
medium. Rosner, R. T. Apr 1986. NTIS, PC Al4/MF AO1. 
(NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

An attempt is made to provide a perspective on the problem 
of spatial structuring on scales smaller than can presently be direct- 
ly and regularly observed from the ground or with which current 

instrumentation can be anticipated. There is abundant 
evidence from both observations and theory that such spatial struc- 
turing of the solar outer atmosphere is ubiquitous not only on the 
observed scales, but also on spatial scales down to (at least) the su- 
barcsecond range. This is not to say that the results to be obtained 
from observations on these small scales can be anticipated: quite the 
opposite. What is clear instead is that many of the classic problems 
of coronal and chromospheric activity - involving the basic dissipa- 
tive nature of magnetized plasmas - will be seen from a novel per- 
spective at these scales, and that there are reasons for believing that 
dynamical processes of importance to activity on presently-resolved 
scales will themselves begin to be resolved on the sub-arcsecond 
level. Since the Sun is the only astrophysical laboratory for which 
there is any hope of studying these processes in any detail, this ob- 
servatioinal opportunity is an exciting prospect for any student of 
magnetic activity in astrophysics. 


(N—86-24614, pp vp) Flare kernel in the impul- 
sive phase. Dejager, C. Apr 1986. NTIS, PC Al4/MF AOl. 
(NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The impulsive phase of a flare is characterized by impulsive 
bursts of x-ray and microwave radiation, related to impulsive foot- 
point heating up to 50 or 60 MK, by upward gas velocities (150 to 
400 km/sec) and by a gradual increase of the flare’s thermal energy 
content. These phenomena, as well as non-thermal effects, are all 
related to the impulsive energy injection into the flare. The avail- 
able observations are also quantitatively consistent with a model in 
which energy is injected into the flare by beams of energetic elec- 
trons, causing ablation of chromospheric gas, followed by convec- 
tive rise of gas. Thus, a hole is burned into the chromosphere; at 
the end of impulsive phase of an average flare the lower part of 
that hole is situated about 1800 km above the photosphere. H alpha 
and other optical and UV line emission is radiated by a thin layer 
(approx. 20 km) at the bottom of the flare kernel. The upward 
rising and outward streaming gas cools down by conduction in 
about 45 s. The non-thermal effects in the initial phase are due to 
curtailing of the energy distribution function by escape of energetic 
electrons. The single flux tube model of a flare does not fit with 
these observations; instead we propose the spaghetti-bundle model. 
Microwave and gamma-ray observations suggest the occurrence of 
dense flare knots of approx. 800 km diameter, and of high tempera- 
ture. Future observations should concentrate on locating the micro- 
wave/gamma-ray sources, and on ining the kernel’s fine 
structure and the related multi-loop structure of the flaring area. 


44514 (N—86-24614, >a -ray imaging of flare loops 
and coronal arches. S Svestka, Apr 1986. NTIS, PC Al4/ 
MF AO1. (NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
— ter Facility as a research tool; Huntsville, AL, USA 
8 May 198 


64 PHYSICS | 
6401 Astrophysics And Cosmology 


HXIS (Hard X-ray Imaging Spectrometer) results related to 
preflare, flare-decay, and post-flare phases in the solar corona are 


arches with energy contents comparable to coronal transients, and 
hot loops interconnecting active regions. The extremely low HXIS 
background, in particular, made it possible to discover many new, 
previously unknown features in the solar corona. Also 

are some problems that have appeared during the evaluation of 
HXIS data, for the benefit of those who plan future hard x-ray im- 
aging experiments. 


44515 (N—86-24614, pp vp) Results from the solar max- 
imum mission. Dennis, BRA 1986. NTIS, PC Al4/MF 
AOl. (NASALCR 2431, M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The major results from SMM (Solar Max Mission) are pre- 
sented as they relate to the understanding of the energy release and 
particle transportation processes that led to the high energy x-ray 
aspects of solar flares. Evidence is reviewed for a 152- to 158-day 
periodicity in various aspects of solar activity including the rate of 
occurrence of hard x-ray and gamma-ray flares. The statistical 
properties of over 7000 hard x-ray flares detected with the Hard x- 
Ray Burst Spectrometer are presented including the spectrum of 
peak rates and the distribution of the photo number spectrum. A 
flare classification scheme is used to divide flares into three differ- 
ent types. Type A flares have purely thermal, compact sources 
with very steep hard x-ray spectra. Type B flares are impulsive 
bursts which show double footpoints in hard x-rays, and soft-hard- 
soft spectral evolution. Type C flares have gradually varying hard 
x-ray and microwave fluxes from high altitudes and show harden- 
ing of the x-ray spectrum through the peak and on the decay. SSM 
data are presented for examples of Type B and Type C events. 
New results are presented showing coincident hard x rays, O V, 
and UV continuum observations in Type B events with a time reso- 
lution of 128 ms. The subsecond variations in the hard x-ray flux 
during 10% of the stronger events are discussed and the fastest ob- 
served variation in a time of 20 ms is presented. The properties of 
Type C flares are presented as determined primarily from the non- 
imaged hard x-ray and microwave spectral data. A model based on 
the association of Type C flares and coronal mass ejections is pre- 
sented to explain many of the characteristics of these gradual flares. 


44516 (N—86-24614, vp) Interplanetary energetic 
particle, cusenel nen aii ied wetepadesitinn: lin, TP. 
Apr 1986. NTIS, PC Al4/MF A0Ol. (NASA-CP—2421; 
M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

Solar electron phenomena which can produce low levels of 
hard x-ray emission at the Sun are reviewed. Small approx. 2 to 100 
keV solar electrons events, the most common type of impulsive 
solar particle emission, appear to originate in flare-like bursts high 
in the corona. These events often are accompanied by approx. 1 
MeV/nucleon to the 3rd power He-rich particle events in which 
lower energy ions are apparently accelerated as well. Long-lived 
(many days) streams associated with large flares or interplanetary 
shocks dominate the interplanetary electron fluxes, but even at the 
quietest times a significant outflow of non-thermal approx. 2 keV 


ray measurements show that microflares, bursts with peak keV 
fluxes 10 to 100 times smaller than observed in small solar flares, 
may occur as often as once every 5 min near solar maximum. The 
proposed Pinhole/Occulter Facility hard x-ray instrumentation pro- 
vides the increase in sensitivity required to image these phenomena 
for the first time. 
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44517 eee 2 we vp) Theoretical motivation for 
high spatial resolution, x-ray observations during solar 
flares. Emslie, A.G. Apr 1986. NTIS, PC Al4/MF AOI. 
(NASA-CP— 242i; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The important role played by hard radiation as a diagnostic 
of impulsive phase energy transport mechanism is reviewed. It is 
argued that the sub-arc second resolution offered by an instrument 
such as the Pinhole/Occulter Facility (P/OF) can greatly increase 
our understanding of such mechanisms. 


44518 (N—86-24614, pp vp) Role of high resolution ob- 
servations in 


energy release and transport proc- 
esses. Smith, D.F. Apr 1986. NTIS, PC A1l4/MF AO1. 
(NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

With present observations from the Solar Maximum Mission, 
we are seeing a very selective sample of spatially large flares in the 
soft part (10 to 50 keV) of the hard x ray spectrum. The spatial 
resolution is at best 5600 km with a corresponding time resolution 
of 4.5 s for adequate count statistics. This resolution gives rise to 
the following problems: We cannot resolve the minor radii of the 
loops involved or tell where and how the energy release occurs. 
The manner in which loops interact and the relationship between 
the soft and hard or approx 00 keV) parts of hard x rays remains 
elusive. We cannot see how energy propagates in most cases. Thus 
it is desirable to determine the minimum increase in spatial and tem- 
poral resolution required to solve these problems. Spatially we need 
to resolve the minor radius of a small loop which is about 800 km 
or 1 arc s. Upper limits to observed speeds of conduction fronts 
and shocks are approx km/s with theoretical limits running about a 
factor of 2 higher. Thus, a compatible minimum time resolution is 
in the range of 0.2 to 0.4 s. With these spatial and temporal resolu- 
tions, sufficient count statistics are required to go up to approx 120 
keV with a sufficient number of energy bands to obtain spectra. 


44519 bye tam pp vp) Why P/OF should look for 
evidences of over-dense structures in solar flare hard X-ray 
sources. Neidig, D.F.; Kane, S.R.; Love, J.J.; Cliver, E.W. 
(California Univ., Berkeley). Apr 1986. NTIS, PC Al4/MF 
A01. (NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 we 1985). 

White-light and hard x-ray (HXR) observations of two 
white-light flares (WLFs) show that if the radiative losses in the 
optical continuum are powered by fast electrons directly heating 
the WLF source, then the column density constraints imposed by 
the finite range of the electrons requires that the WLF consist of an 
over-dense region in the chromosphere, with density exceeding 10 
to the 14th power/cu cm. Thus, we recommend that P/OF search 
for evidences of over-dense structures in HXR images obtained si- 
multaneously with optical observations of flares. 


44520 (N—86-24614, pp vp) Heating of the thermal 
plasma with electrons in small solar flares, Lin, 
H.A.; Lin, R.P. Apr 1986. NTIS, PC A14/MF AOL 
(NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The energetic electrons deduced from hard x rays in the 
thick target model may be responsible for heating of soft x ray 
plasma in solar flares. It is shown from OSO-7 studies that if a 
cutoff of 10 keV is assumed, the total electron is comparable to the 
thermal plasma energy. However, (1) the soft x ray emission often 
appears to begin before the hard x ray burst, (2) in about one-third 
of flares there is no detectable hard x ray emission, and (3) for most 
events the energy content (assuming constant density) of soft x ray 
plasma continues to rise after the end of the hard x ray burst. To 
understand these problems we have analyzed the temporal relation- 
ship between soft x rays and hard x rays for 20 small events ob- 
served by ISEE-3 during 1980. One example is shown. The start of 
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soft x ray and hard x ray bursts is defined as the time when the 
counting rates of the 4.8 to 5. keV and 25.8 to 43.2 keV channels, 
respectively, exceed the background by one standard deviation: ~ 


A omer Pp vp) mee x ray imaging and - 
relative contribution of thermal and nonthermal emission in 
flares. Holman, G.D. Apr 1986. NTIS, PC Al4/MF AOl1. 
(NASA-CP—2421; M423; CONF- 8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The question of whether the impulsive 25 to 100 keV x ray 
emission from solar flares is thermal or nonthermal has been a long- 
standing controversy. Both thermal and nonthermal (beam) models 
have been developed and applied to the hard x ray data. It now 
seems likely that both thermal and nonthermal emission have been 
observed at hard x ray energies. The Hinotori classification scheme, 
for example, is an attempt to associate the thermal-nonthermal char- 
acteristics of flare hard x ray emission with other flare properties. 
From a theoretical point of view, it is difficult to generate energet- 
ic, nonthermal electrons without dumping an equal or greater 
amount of energy into plasma heating. On the other hand, any im- 
pulsive heating process will invariably generate at least some nonth- 
ermal particles. Hence, strictly speaking, although thermal or 
nonthermal emission may dominate the hard x ray emission in a 
given energy range for a given flare, there is no such thing as a 
purely thermal or nonthermal flare mechanism. 


44522 (N—86-24614, ee. v) Superactive regions and pro- 
duction of major solar flares. Bai, T. Apr 1986. NTIS, mC 
Al4/MF AOI. (NASA-CP—2421; M—523; CONF- 
8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The success of i detectors with small fields of veiw 
such as HXIS or P/OF (Pinhole/Occulter Facility) depends heavi- 
ly on pointing to the right place at the right time. During the solar 
maximum years many active regions coexist on the solar disk. 
Therefore, in order to point the imaging detector to the right place, 
it is important to know which active region is most likely to 
produce major flares. This knowledge is also important for flare 
prediction. As a first step toward this goal active regions have been 
identified which produced major flares observed by HXRBS (Hard 
x Ray Burst Spectrometer) on SMM during February 1980 through 
December 1983. For this study the HXRBS Event List, an updated 
flare list compiled by the HXRBS group, and the Comprehensive 
Reports of the Solar Geophysical Data were used. During this 
period, HXRBS detected hard x rays from approx 7000 solar flares, 
out of which only 441 flares produced x rays with peak count rates 
exceeding 1000 counts/s. Flares with such high peak count rates 
are major flares. During the same time period about 2100 active re- 

gions passed across the solar disk, out of which only 153 were ob- 
pot to produce major flares. (Some active regions are known to 
persist for several solar rotations, but at each passage new active 
region numbers are assigned and the estimate is based on active 
region numbers.) Out of these 153 active regions, 25 were observed 
to produce 5 or more major flares. Considering their high produc- 
tivity of major flares, we may call these active regions superactive 


- regions. These 25 super active regions produced 209 major flares, 


accounting for 51% of all the major flares with identified active re- 
gions. 


44523 (N—86-24614, pp S14, pp vp) Solar radio corona: 
energetic electrons. 


: manifes- 
ick, M. Apr 1986. NTIS, PC 
(NASA-CP—2421; CONF- 


tations of 
Al4/MF_ AO1. 
8505296—). 
From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 


M—523; 


observations are powerful tools which are comple- 
mentary to the space missions devoted to the physics of the flares, 
of the corona, or of the interplanetary medium. To undertake this 
task two multifrequency radioheliographs presently exist: the 
Nancay instrument (the multifrequency facility will be in operation 
by the end of 1985) observes the middle corona at decimeter-meter 
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wavelengths, and the Clark Lake radioheliograph, operating at 
decameter wavelengths, is the only one in the world to have the 
ability of observing the outer corona above the disk. 


44524 (N—86-24614, ) Radio imaging of flares. 
Dulk, G.A. Apr 1986. Ss, “Bo Al14/MF AO1. (NASA- 
CP—2421; M523: CONF- 8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

High resolution (arcseconds to ten of arcseconds) mapping 
of solar microwave bursts has recently been achieved. The proper- 
ties of the radio images that have been reported and, so far as possi- 
ble, the relation of the radio sources to x ray observations of the 
same flares are discussed. 


44525 (N—86-24614, pp vp) High-spectral resolution 
solar microwave observations. Hurford, GJ. Apr 1986. 
NTIS, PC Al4/MF AOl. (NASA-CP—2421; M—523; 
CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

The application of high-spectral resolution microwave obser- 
vations to the study of solar activity is discussed with particular 
emphasis on the frequency dependence of microwave emission from 
solar active regions. A shell model of gyroresonance emission from 
active regions is described which suggest that high-spectral resolu- 
tion, spatially-resolved observations can provide quantitative infor- 
mation about the magnetic field distribution at the base of the 
corona. Corresponding observations of a single sunspot with the 
Owens Valley frequency-agile interferometer at 56 frequencies be- 
tween 1.2 and 14 Ghs are presented. The overall form of the ob- 
served size and brightness temperature spectra was consistent with 
expectations based on the shell model, although there were differ- 
ences of potential physical significance. The merits and weaknesses 
of microwave spectroscopy as a technique for measuring magnetic 
fields in the solar corona are briefly discussed. 


44526 (N—86-24614, p aaSh, ne wep Se vp) Single-dish high sensitivity 
determination of solar at 22 and 44 GHz. 
Costa, J.E.R.; Homor, J.L.; einen ?. Apr 1986. NTIS, 
PC Al4/MF AOl. (NASA-CP—2421; M—523; CONF- 
8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

A large number of solar maps were obtained with the use of 
Itapetinga 45 ft antenna at 22 GHz and 44 GHz. A statistical study 
of these maps, reduced using original techniques, permitted the es- 
tablishment of the solar radius with great accuracy at the two fre- 
quencies. It is found that 22 GHz and 44 BHz radiation originates 
at 16,00 km and 12,500 km above the photosphere, respectively. 
Excess emission due to active regions was clearly identified at 
lower solar latitudes above and below the equator, extending up to 
26,000 km and 16,500 km above the photosphere, at 22 GHs and 44 
GHz, respectively. 


- ee pp vp) Short-lived solar burst spec- 

tral component at f approximately 100 GHz, Kaufmann, P.; 
Correia, E.; Costa, J.E.R.; Vaz, A.M.Z. Apr 1986. NTIS, 
FC Al4/MF AOl. (NASA-CP—2421; M—523; CONF- 
8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
we 

ae ee on en Sa EE a ree 
exhibiting fast and distinct pulses (approx. 60 ms durations), with 
spectral peak emission at f approx. 100 GHz, and onset time coinci- 
dent to hard x rays to within approx. 128 ms. These features pose 
serious constraints for the interpretation using current models. One 
suggestion assumes the f approx. 100 GHz pulses emission by syn- 
chrotron mechanism of electrons accelerated to ultrarelativistic en- 
ergies. The hard x rays originate from inverse Compton scattering 
of the electrons on the synchrotron photons. Several crucial obser- 
<ellehul stain ab diated the i tattinesiiniinn of Ginahahiansann, 
requiring high sensitivity and high time resolution (approx. 1 ms) 
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ern 110 
GHz and hard x rays. 


44528 (N—86-24614, 2 hee and coronal-hole- 
associated brightenings of at millimeter wavelengths. 
Kosugi, T.; Ishiguro, M.; — Un ae 
Observatory, agano, iV. A 
1986. NTIS, PC os NNASA-CP. D42f M_-S35, 
CONF-8505296—). 


From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 


(8 May 1985). 

Mapping observations of the Sun at millimeter wavelengths 
were made on 16 to 22 July 1984 with the 45-m telescope of the 
Nobeyama Radio . Seven 36-GHz (8.3-mm) maps and 
five 98-GHz (3.1-mm) maps were taken with half-power beam 
widths of 46 arc sec and 17 arc sec, respectively. Instead of the 
conventional rastering technique, a radial-scan method was adopted 
in which every scan passes through the disk center. Accordingly, 
the variation of the atmosphere attenuation due to changes in the 
weather conditions can be easily estimated and removed by using 
the brightness values at the disk center as calibration data. Also, the 
pointing errors of the telescope due to the high-speed scans can be 
corrected by using the solar limbs as position references. The rms 
residual errors in relative brightness and position after the correc- 
tions were estimated to be approx. 2% and approx. 5 arc sec re- 
spectively. To further reduce these errors, enabled us to make high- 
quality maps with with or approx. 1% uncertainty in brightness. 
Here and in the following, brightness is expressed in terms of the 
average brightness of the solar disk as a unit. Note that the bright- 
ness temperature of the quiet Sun is approx. 8000 K and approx. 
6000 K at 36 GHz and 98 GHz, respectively. 


44529 (N—86-24614, pp vp) Corona and solar wind. 
Withbroe, G.L. Apr 1986. S, PC Al4/MF AO0Ol. 
(NASA-CP—2421; M—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 


Cee ia 

The Pi ‘Occulter Facility is a powerful tool for study- 

ne Oe eS Oe aad of the solar 
wind. Spectroscopic data acquired by the P/OF coronal instru- 


in the corona out to r or approx. 10 solar radii. Such information is 
processes involved in the transport and dissipation of energy and 


vance the understanding of the physics of these phenomena. P/OF 
observations can be used to establish the role in solar wind genera- 
dhe: egiceye re a such as spicules, 
macrospicules and coronal bullets, and the role of the fine-scale 
structures, such as polar plumes. Finally, simultaneous measure- 
ments by the P/OF coronal and hard x ray instruments can provide 
critical empirical information concerning nonthermal energy re- 
leases and acceleration of energetic particles in the corona. 


44530 (N—86-24614, pp vp) Solwind observations of cor- 
onal mass ejections during 1979-1985. , N.R.,JR.; 
Howard, R.A.; Koomen, M.J.; Michels, D.J. Sachs/Free- 
man Associates, Bowie, MD). Apr 1986. NTIS, PC Al4/ 
MF AOl. (NASA-CP_-2421; M—523; Fedurdiis ites 
From Workshop on solar flares and coronal physics 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 
Coronal observations have been processed for parts of each 
year during the interval 1979-1985. Around sunspot maximum, cor- 
onal mass ejections (CMEs) occurred at the rate of approximately 2 
per day, and had a wide range of physical and morphological prop- 
erties. During the recent years of relatively low sunspot number, 
CMEs occurred at the rate of only 0.2 per day, and were dominat- 
ed by the class of so-called streamer blowout. These special CMEs 
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maintained a nearly constant occurrence rate of roughly 0.1 per 
day during the entire interval. 


Interpretation of coronal 
synoptic unro, R.H.; Fisher, R.R. Apr 1986. 
NTIS, PC Al4/MF AOl. (NASA-CP—2421; M—523; 
CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

Three-dimensional re~onstruction techniques used to deter- 
mine coronal density distributions from synoptic data are compli- 
cated and time consuming to employ. Current techniques also 
assume time invariant structures and thus mix both temporal and 
spatial variations present in the coronal data. The observed distribu- 
tion of polarized brightness, pB, and brightness, B, of coronal fea- 
tures observed either at eclipses or with coronagraphs depends 
upon both the three-dimensional distribution of electron density 
within the structure and the location of the feature with respect to 
the plane-of-the-sky. By theoretically studying the signature of vari- 
ous coronal structures as they would appear during a limb transit, it 
is possible to recognize these patterns in real synoptic data as well 
as estimate temporal evolutionary effects. 


44531 (N—86-24614, pp \p) 
observations. Mi 


44532 (N—86-24614, pp vp) Wave speeds in the corona 

and the dynamics of mass ions, Suess, S.T.; Moore, R.L. 

Apr 1986. NTIS, PC Al4/MF A0l1. (NASA-CP—2421; 
—523; CONF-8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

A disturbance or coronal mass ejection being advected by 
the solar wind will expand at the fastest local characteristic speed - 
typically approximately the fast-mode speed. To estimate this char- 
acteristic wave speed and the velocity field in the ambient corona, 
it is necessary to know the magnetic field, temperature, and density. 
Only the density is known from coronal observations. The tempera- 
ture, magnetic field, and velocity are not yet directly measured in 
the outer corona and must be estimated from a model. In this study, 
it is estimated that the magnetic field, solar wind velocity, and 
characteristic speeds use the MHD model of coronal expansion be- 
tween 1 and 5 solar radii (R solar radii) with a dipole magnetic 
field at the base. This model, for a field strength of about 2 gauss at 
the base, gives flow speeds at low latitudes (near the heliospheric 
current sheet) of 250 km/s at 5 R solar radii and, 50 km/s at 2 solar 
radii, and fast-mode speeds to 400 to 500 km/s everywhere between 
2 and 5 solar radii. This suggests that the outer edge of a velocity 
of mass ejection reported by MacQueen and Fisher (1983) and im- 
plies that the acceleration mechanism for coronal mass ejections is 
other than simple entrainment in the solar wind. 


(N—86-24614, oP vp) Formation of coronal cav- 
ities. An, CH; Suess, S.T.; Tandberg-Hanssen, E.; Steinolf- 
son, R.S. (California Univ., Irvine). on 1986. NTIS, PC 
Al4/MF _AOl. (NASA-CP—2421; M—523; CONF- 
8505296—). 

From Workshop on solar flares and coronal physics using 
Pinhole/Occulter Facility as a research tool; Huntsville, AL, USA 
(8 May 1985). 

A theoretical study of the formation of a coronal cavity and 
its relation to a quiescent prominence is presented. It is argued that 
the formation of a cavity is initiated by the condensation of plasma 
which is trapped by the coronal magnetic field in a closed streamer 
and which then flows down to the chromosphere along the field 
lines due to lack of stable magnetic support against gravity. The ex- 
istence of a coronal cavity depends on the coronal magnetic fieid 
strength; with low strength, the plasma density is not high enough 
for condensation to occur. Furthermore, we suggest that promi- 
nence and cavity material is supplied from the chromospheric level. 
Whether a coronal cavity and a prominence coexist depends on the 
ee 


ERA-11/19 / 6090 


44534 (N—86-25307) International Ultraviolet Explorer 
atlas of O-type spectra from 1200 to 1900 angstrom. Wal- 
born, N.R.; Nichols-Bohlin, J.; Panek, R.J. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Dec 1985. 153p. (NASA- 
RP—1155). NTIS, PC A08/MF AO1. 

The IUE archives provide an unprecedented sample of uni- 
form, high-quality ultraviolet stellar spectra. In particular, they con- 
tain high-resolution SWP data for nearly 200 different O stars. We 
have undertaken a survey of the 1200-1900 A region in about 120 
of them having homogeneous optical classifications to in- 
vestigate systematically the behavior of the ultraviolet features, in- 
cuding the prominent stellar wind profiles and the degree to which 
they correlate with the optical types. The standard extracted spec- 
trograms have been rebinned to a constant wavelength resolution of 
0.25A and uniformly normalized (not dereddened) at the GSFC 
RDAF. They are then plotted at 10A/cm, with reseau, photometric 
quality and echelle order junction flags available. This atlas con- 
tains such plots for about 100 stars, arranged in spectral-type, lumi- 
nosity and peculiar object sequences. The results show a high 
degree of correlation between the ultraviolet features, both photos- 
pheric and stellar-wind, and the optical classifications for the ma- 


jority of the O-type stars. 


44535 (N—86-26263) Search for metal lines in the spec- 
tra of DA white dwarfs. Semiannual 1 October 1984- 
31 March 1985, Wegner, G.A. outh Coll., Hanover, 
NH (USA)). rr 1986. 22p. (NASA-CR—176825). NTIS, 
PC A02/MF A 

A ieemdeas analysis was carried out in order to interpret 
the ultraviolet spectra of DB white dwarfs obtained earlier with the 
International Ultraviolet Explorer (IUE) satellite. Here the results 
of the IUE ultraviolet spectroscopy combined with visual data and 
model atmospheres of DB white dwarfs are reported. In particular, 
a search for spectra lines due to the element carbon using the ultra- 
violet was made. In no case is there a positive detection of carbon 
and from these data, and upper limits for carbon by number relative 
to helium are derived in the range of C: He 10 to the minus 5 
power to 10 to the minus 7 power for the 16 DB stars with ultra- 
violet spectra in the temperature range 11400 K T/sub EFF/ less 
than 2300 K. The low carbon abundances found in the atmospheres 
of the DB stars agree well with the hypothesis that the atmospheric 
carbon observed in the cooler DQ members of the helium-rich 
white dwarf sequence is produced by a convective dredging mech- 
anism. 


OT Ce A (Viegiae Univ, Chae 


R.J.; Chevalier, R.A an ten 
pa. Eder (USA)). 1986. 16p. (NASA-C 176819). NTIS, 
PC A02/MF AOl1. 

The ionization of low density gas cooling from a high tem- 
perature was calculated. The evolution during the cooling is as- 
sumed to be isochoric, isobaric, or a combination of these cases. 
The calculations are used to predict the column densities and ultra- 
violet line luminosities of highly ionized atoms in cooling gas. In a 
model for cooling of a hot galactic corona, it is shown that the ob- 
served value of N(N V) can be produced in the cooling gas, while 
the predicted value of N(Si IV) falls short of the observed value by 
a factor of about 5. The same model predicts fluxes of ultraviolet 
emission lines that are a factor of 10 lower than the claimed detec- 
tions of Feldman, Brune, and Henry. Predictions are made for. ul- 
traviolet lines in cooling flows in early-type galaxies and clusters of 
galaxies. It is shown that the column densities of interest vary over 
a fairly narrow range, while the emission line luminosities are 
simply proportional to the mass inflow rate. 


44537 (N—86-26270) Investigation of the energy balance 
irradiance 


of solar active regions using the ACRIM data. 
Final Report. Petro, L.D. (Atmospheric and Environmental 
Research, Inc., Cambrid MA (USA)). Feb 1986. 82p. 
(NASA-CR—176788). S, PC A05S/MF AO1. 

The detection of a significant correlation between the solar 
irradiance, corrected for flux deficit due to sunspots, and both the 
205 nm flux and a photometric facular index were examined. A de- 
tailed analysis supports facular emission as the more likely source of 
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correlation with the corrected radiance, rather then the error in 
sunspot correction. A computer program which simulates two. di- 
mensional convection in a compressible, stratified medium was in- 
vestigated. Subroutines to calculate ionization and other thermody- 
namic variables were also completed. 


44538 (RRK—85-5) Towards higher-dimensional homoge- 
neous cosmologies. Ishihara, Hideki. (Hiroshima Univ., Ta- 
kehara (Japan). Research Inst. for Theoretical Physics). Feb 
1985. 24p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702721. 

We investigate higher-dimensional spatially homogeneous 
space-times satisfying the classical Einstein equations. Especially, 
the SO(N) group manifold is treated as an example space and its 
dynamical properties are studied. The scale factors of this space 
evolve in general with an oscillatory behavior but we find some 
differences of properties between the case N=3 and N> =4. 


Tomita, Kenji; Ishihara, Hideki. (Hiroshima Univ., Take- 
hara (Japan). Research Inst. for Theoretical Physics). Feb 
1985. 22p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702722. 

The role of the viscosity due to the transport of gravitational 
radiation in a Kaluza-Klein multi-dimensional universe is considered 
and it is shown that vast entropy may be produced corresponding 
to the inflation of the external space and the collapse of the internal 
space. The inflation and collapse factors necessary for increasing 
the total entropy by a factor 10° are derived. 


44540 (UNICAMP-IMECC-RI—343) Does thermody- 
namics require a new expansion after the Big Crunch” of 
our cosmos. Recami, E.; Tonin-Zanchin, V. (Universidade 
——! de Campinas (Brazil). Inst. de Matematica, Estatis- 
tica e Ciencia da Computacao; Universidade Estadual de 
Campinas (Brazil). rd de Fisica). 1985. 16p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86702943. 
Recently, a unifield geometrical approach to gravitational 
and strong interactions was proposed, based on the methods of 
General Relativity. According to it, hadrons can be regarded as 
"black-hole type” solutions of new field equations describing two 
tensorial metric-fields (the ordinary gravitational, and the ‘strong’ 
one). By extending the Bekenstein-Hawking thermodynamics to 
those ‘strong black-holes’ (SBH), it is shown: (i) that SBH thermo- 
dynamics seems to require a new expansion of our cosmos after its 
‘Big Crunch’ (this thermodynamical indication being rather unique, 
up to now, in showing that a recontraction of our cosmos has to be 
followed by a new ‘creation’); (ii) that a collapsing star with mass 
2M sub(sun) < = M < = 15M sub (sun), once overtaken the neu- 
tron-star phase, must re-explode reaching a diameter of at least a 
few light-days, thus failing to reach the black-hole state. 


a possible problem. 
Rosen, S.P.; “Gelb, J.M. (Theoretical Division, Los Alamos 
National Laboratory Los Alamos, New Mexico oe 
Physical Review [Section] D: Particles and Fields; 34: No. 4 
969-979(15 Aug 1986). 

Mikheyev and Smirnov have observed that neutrino oscilla- 
tions in the Sun can be greatly enhanced through the mechanism of 
Wolfenstein matter oscillations. We develop a qualitative under- 
standing of this phenomenon in the small-mixing-angle limit and 
carry out extensive calculations in order to apply it to the solar- 
neutrino problem. Our simple theoretical model agrees remarkably 
well with the calculations. After determining those values of Am- 
italic? and sin?2theta in the small-mixing-angle limit for which the 
*B plus ’Be neutrino capture rate in /sup 37/Cl is suppressed by a 
factor 2—4, we predict the corresponding capture rate for p-italicp- 
italic plus ’Be neutrinos in /sup 71/Ga. The gallium capture rate 
can range from no reduction to a factor of 10 reduction. We also 
determine the modified spectrum of ®B neutrinos arriving at Earth 
and discuss the importance of this spectrum as a means of choosing 
between oscillations and the solar model as the cause of the solar- 
neutrino problem, and also as a means of distinguishing between 
different sets of oscillation parameters. 
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44542 Level crossings in solar-neutrino oscillations. 
Barger, V.; Phillips, R.J.N.; wees. 5 Sa - 
ment, University of Wisconsin, Madison, Wisconsin 53 
Physical Review [Section] D: Particles and Fields; 34 34: No. 4, 
980-983(15 Aug 1986). 

We quantitatively analyze a recently discovered mechanism 
for the conversion of v/sub e-italic/ into v/sub p/ from propaga- 
tion in matter. We derive an approximate analytic solution for adia- 
batic propagation to calculate solar-neutrino capture rates of /sup 
37/Cl and /sup 71/Ga detectors. We use standard solar-model re- 
sults of the electron density, the neutrino source distribution, and 
the neutrino-energy spectra. We obtain the implied constraints on 
oscillation parameters from the /sup 37/Cl experiment. 


44543 Effect of inflation on anisotropic cosmologies. 
Jensen, L.G.; Stein-Schabes, J.A. (Theoretical Astrophysics 
Group, Fermi National —- Laboratory, Batavia, Il- 
linois 60510). Physical Review [Section] D: Particles and 
Fields; 34: No. 4, 931.933(15 Au Aug 1986). 

We study the effects of anisotropic ies on inflation. 
By properly formulating the field equations it is possible to show 
that any model that undergoes sufficient inflation will become iso- 
tropic on scales greater than the horizon today. Furthermore, we 
shall show that it takes a very long time for anisotropies to become 
visible in the observable part of the Universe. It is interesting to 
note that the time scale will be independent of the Bianchi model 
and of the initial anisotropy. 


44544 Unstable particles and the large- and small-scale 
dark-matter problems. Dicus, D.A.; Teplitz, V.L. (Center 
for Particle , University of Texas, Austin, Texas 
78712). Physical Review [Section] D: Particles and Fields; 34: 
No. 4, 934-939(15 Aug 1986). 

We consider cosmological models in which the mass of the 
Universe is dominated by unstable weakly interacting particles (X- 
italic) with lifetime on the order of the age of the Universe. In our 
picture the mass of galaxies and clusters is dominated by undecayed 
X-italic particles while the Universe is closed in the large by their 
relativistic decay products. Quantitative results are given based on 
Turner’s equations for evolution in the presence of dominant unsta- 
ble particles. Several possibilities for the X-italic particle are consid- 
ered. Lifetimes are calculated within these scenarios and shown to 
be close to those required. 


44545 Axion mass limits may be improved by pulsar x- 
ray measurements. Morris, D.E. (Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
Physical Review [Section] D: Particles and Fields; 34: No. 3, 
843-848(1 Aug 1986). Contract AC03-76SF00098. 

Axions thermally emitted by a neutron star would be con- 
weet hn the star. 
The present observational limit of pulsed x rays from the Vela 
pulsar (PSR 0833-45) is not small enough to bound the axion mass. 
An increase in x-ray sensitivity by a factor of 10* would constrain 
the axion mass M-italic/sub a-italic/<3 x 10/sup -3/ eV if the core 
is nonsuperfluid and at temperature T-italic/sub c-italic/—2 x 10° 
K. This would improve the limits M-italic/sub a-italic/approx. <4 
x 10/sup -2/ eV from neutron-star cooling and M-italic/sub a- 
italic/<1 x 10/sup -2/ eV from red-giant evolution. If the core is 
superfluid throughout, a factor of 10° in sensitivity would be 
needed. A search for modulated hard x rays from PSR 1509-58 or 
other young pulsars is suggested. A limit on pulsed hard x rays <5 
x 10/sup -7/ photons/cm? sec from a very young hot (T-italic/sub 
c-italic/—7 x 10° K) pulsar within the Galaxy could set a firm 
bound on the axion mass, since neutron superfluidity is not expect- 
ed above this temperature. 


Gauge-invariant formalism, Panek, M. (NASA/Fermilab As- 
trophysics Group, P.O. Box 500, Batavia, Illinois 60510). 
Ph NSical Review {Section| D: Particles and Fields; 34: No. 2. 
416-423(15 Jul 1986). 

The explicitly gauge-invariant formula for the large-scale 
fluctuations of the temperature of the microwave background radi- 
ation is obtained. The formula is applicable to the wide class of cos- 
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mological models (i.e., multicomponent and nonflat) based on Rob- 
ertson-Walker metrics. Some specific cases are briefly discussed and 
in the case of general flat models the amplitudes of the multipole 
moments of the temperature pattern are obtained as functions of the 
baryonic perturbation quantities. 


44547 Pseudo-Goldstone bosons in curved space-time. 
Hosotani, Y.; Nikolic-acute-accent, M.; Rudaz, S. (School of 


Physics and. Astronomy, University of Minnesota, Minne- 
lis, Minnesota 55455). Physical Review [Section] D: Parti- 
papa Fields; 34: No. 2, 627-640(15 Jul 1986). 

We calculate the effective potential for pseudo-Goldstone 
bosons (PGB’s) in a toy SU(3) gauge theory broken by scalars in 
the adjoint representation, in the Einstein static universe R-italic’ x 
S* with constant scalar curvature R-italic. In both the strong- and 
weak-gravitational-field limits, the effective potential for the PGB’s 
picks up curvature-dependent quadratic terms in one-loop order. 
Curiously, in the weak-field limit, the gravitational contribution to 
the PGB mass is of the form R-italic InR-italic, while in the oppo- 
site case (strong field) the expected form linear in R-italic is recov- 
ered. A subtlety involved in determining the coupling of Goldstone 
bosons to the scalar curvature in theories with spontaneous symme- 
try breaking is described. 


Electromagnetic instabilities driven by cool heavy 
ion ok Rite Winske, D.; Gary, S.P. (Los Alamos National 
Laboratory, Los Alamos, New Mexico). Journal of Geo- 
physical Research; 91: No. A6, 6825-6832(1 Jun 1986). 

The linear and nonlinear behavior of the right-hand resonant 
and nonresonant electromagnetic ion beam instabilities driven by 
cool, B—1 ion beams is investigated as a function of beam mass and 
density. When the heavy ion beam is the less dense component, the 
maximum growth rate of the resonant mode and the threshold ve- 
locity of the nonresonant mode decrease with beam mass, while the 
maximum growth rate of the nonresonant mode and threshold ve- 
locity of the resonant mode are nearly independent of the mass of 
the beam. When the heavy ion beam is the more dense component, 
a reversal of roles occurs, with the properties of the instabilities 
being determined by the sparser core ions. The nonlinear properties 
obtained from simulation show a similar behavior. At low beam 
densities the magnetic field fluctuation level increases with beam 
mass; at higher beam density it depends on the core mass. Very 
large magnetic fluctuations (5B-italic/B-italico—3), and smaller but 
still sizeable density fluctuations that do not correlate with the mag- 
netic fluctuations, are observed and shown to agree well with those 
derived from theory. Applications to comets and Venus are sug- 
gested. 


44549 Annual review of astronomy and astrophysics. 
Volume 23. Burbidge, G.; Layzer, D.; Phillips, J.G. Palo 
Alto, CA; Annual Reviews, Inc. (1985). 475p. 

Fundamental and applied aspects of astronomical seeing are 
considered along with high angular resolution measurements of stel- 
lar properties, planetary nebulae and their central stars, recent de- 
velopments concerning the Crab Nebula, shells and rings around 
galaxies, and radio emission from the sun and stars. Attention is 
also given to the composition of field halo stars and the chemical 
evolution of the halo, sunspots, theories and observations related to 
big bang nucleosynthesis, stellar activity cycles, and stellar x-ray 
emission. Cold outflows, energetic winds, and enigmatic jets around 
young stellar objects are discussed. 


44550 Fundamental and applied aspects of astronomical 
seeing. Coulman, C.E. pp 19-57 of Annual review of astron- 
omy and astrophysics. Volume 23. Burbidge, G.; Layzer. 
as J.G. Palo Alto, CA; Annual Reviews, i. 
It is pointed out that despite recent advances in the use of 
as observatory platforms, much astronomy is still con- 
ducted from the surface of the earth. The literature on astronomical 
seeing and observatory site selection is widely scattered throughout 
journals and conference reports concerned with various disciplines. 
This survey has the objective to represent the state of the subject 
up to 1982. A description of the history and prospects of the con- 
sidered subject is presented, and the optics of seeing are examined. 
The meteorology of seeing is discussed, taking into account aspects 
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of micrometeorology and small-scale turbulence near the surface, 
the diurnal cycle in the planetary boundary layer, the temperature 
structure above the planetary boundary layer, and the effects of ter- 
rain. Attention is given to the calculation of system performance 
from microthermal data, optical methods for the measurement of 
seeing, and techniques for minimizing image-degrading effects of 
the atmosphere. 279 references. 


44551 Planetary nebulae and their central stars. Kaler, 

= pp 89-117 of Annual review of astronomy and astro- 

ph nyse Volume 23. Burbidge, G.; Layzer, D.; Phillips, J.G. 
Alto, CA; Annual Reviews, Inc. (1985). 

The present review is devoted primarily to galactic planetar- 
ies, while Ford (1983) provides an extensive review of the rapidly 
expanding study of the extragalactic type. Nebular parameters and 
observations are discussed, taking into account discovery, distance, 
motion, structure, spectrophotometry, and nebular properties. It is 
pointed out that post-AGB, or prewhite dwarf, stars are not as well 
known as their nebular progeny. Of the fundamental data regarding 
the central stars, the magnitudes are particularly important. They 
are used for both temperature and luminosity determinations. At- 
tention is also given to temperatures and luminosities, and the char- 
acteristics of the spectra. Questions concerning the evolutionary 
process are also explored and aspects of observed distribution and 
evolution are considered. 259 references. 


44552 Recent developments concerning the Crab Nebula. 
Davidson, K.; Fesen, R.A. pp 119-146 of Annual review of 
astronomy and astrophysics. Volume 23. Burbidge, G.; 
Layzer, D.; Phillips, J.G. Palo Alto, CA; Annual Reviews, 
Inc. (1985). 

This review is concerned with supernova (SN) ejecta now 
seen as thermal gas in the Crab Nebula. Some background informa- 
tion about the Crab is provided. The distance of the Crab Nebula is 
between 1500 and 2200 pc, and most of the nebular mass is in gase- 
ous filaments with emission-line spectra. The spectroscopic determi- 
nations of the nebular mass and chemical composition are reviewed, 
taking into account emission-line observations, composition analy- 
ses, dust, differences among filaments, and the need for more obser- 
vational abundance studies and better ionization models. The pre- 
SN star and the SN event are discussed, and some morphological 
questions are explored. Attention is given to the star’s mass (actual- 
ly its core mass), the supernova event, certain aspects which are 
not yet very well understood, the filamentary structure, and ques- 
tions regarding a halo. 168 references. 


44553 Shells and rings around galaxies. Athanassoula, 
E.; Bosma, A. pp 147-168 of Annual review of astronomy 
and astrophysics. Volume 23. Burbidge, G.; Layzer, D.; 
Phillips, J.G. Palo Alto, CA; Annual eviews, Inc. (1985). 

It is pointed out that the outer parts of galaxies often exhibit 
distinct surface brightness enhancements. The development of rings 
and shells around galaxies has been ascribed to mechanisms in 
which the interaction of a galaxy with its neighbors plays a key 
role. According to some concepts, the big events, such as those 
leading to the formation of ring galaxies, are interspersed with an 
entire set of smaller ones. In particular, small galaxies in a group 
are inclined to fall into their bigger neighbors without affecting the 
latter very much. After the event, the big galaxy is provided with 
certain features, taking into account ellipticals with shells, and SOs 
with polar rings. A review is conducted of the properties of these 
types of galaxies, insofar as their outskirts have identifiable shells or 
rings. Attention is given to ring galaxies, outer rings around spirals 
and SOs, polar ring galaxies, and shells around elliptical galaxies. 
157 references. 


44554 Radio emission from the sun and stars. Dulk, G.A. 
pp 169-224 of Annual review of astronomy and astrophys- 
ics. Volume 23. Burbidge, G.; Layzer, D.; Phillips, J.G. 
Palo Alto, CA; Annual Reviews, Inc. (1985). 

Radio astronomy of the sun has reached a high level of ma- 
turity, while radio astronomy of the stars is now a burgeoning new 
field of study. The present review is mainly concerned with radi- 
ation which is emitted by normal stars, defined here to include 
those appearing on classical Hertzsprung-Russell diagrams. The 
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mechanisms for both steady, quiescent emission and intense, strong- 
ly varying outbursts are discussed. Included are discussions of 

lung, gyrosynchrotron emission,  electron-cyclotron 
masers, and plasma radiation. The manifestation of these mecha- 
nisms in various kinds of solar radiation are considered along with 
stellar manifestations. 97 references. 


44555 Composition of field halo stars and the chemical 

evolution of the halo. Spite, M.; Spite, F. pp 225-238 of 

Annual review of astronomy and astrophysics. Volume 23. 

ee G.; Layzer, D.; Phillips, J.G. Palo Alto, CA; 
Reviews, Inc. (1985). 

On the basis of an evaluation of observational data and the 
theory of stellar evolution, a number of rather simple scenarios 
have been constructed for the interpretation of many puzzling fea- 
tures in the Galaxy. The present paper is concerned with aspects of 
chemical evolution in the case of the field stars of the halo, taking 
into account a study of the variation of the abundances of the ele- 
ments as a function of iron abundance. Since iron abundance is sta- 
tistically correlated with the age of a star, this approach makes it 
possible to obtain a relation between element abundances and the 
age of the observed stars. The very light elements, including 
helium, deuterium, lithium, beryllium, and boron, are considered 
along with the light elements carbon, nitrogen, oxygen, and sulfur. 
The analysis of the CNO elements in halo dwarfs shows that 
oxygen is less deficient than carbon or iron. 64 references. 


44556 Sunspots. Moore, R.; Rabin, D. pp 239-266 of 

Annual review of astronomy and astrophysics. Volume 23. 

— e, G.; Layzer, D.; Phillips, J.G. Palo Alto, CA; 
Reviews, Inc. (1985). 

It is pointed out that the sun provides a close-up view of 
many astrophysically important phenomena, nearly all connected 
with the causes and effects of solar magnetic fields. The present ar- 
ticle provides a review of the role of sunspots in a number of new 
areas of research. Connections with other solar phenomena are ex- 
amined, taking into account flares, the solar magnetic cycle, global 
flows, luminosity variation, and global oscillations. A selective 
review of the structure and dynamic phenomena observed within 
sunspots is also presented. It is found that sunspots are usually con- 
torted during the growth phase of an active region as magnetic 
field rapidly emerges and sunspots form, coalesce, and move past 
or even through each other. Attention is given to structure and 
flows, oscillations and waves, and plans for future studies. 145 ref- 
erences. 


44557 Cold outflows, energetic winds, and enigmatic jets 
around young stellar objects. Lada, C.J. pp 267-317 of 
Annual review of astronomy and astrophysics. Volume 23. 
yee Sirs Layzer, D.; Phillips, J.G. Palo Alto, CA; 
Annual Reviews, Inc. (1985). 
It is now generally believed that during the earliest stages of 
ee ee ee ee 
mass ejection, frequently characterized by the occurrence of mas- 
sive bipolar outflows of cold molecular gas. In the present review, 
a summary is presented of the current status of observational 
knowledge concerning energetic outflows associated with young 
stellar objects. The increasing evidence for an outflow phase of 
early stellar evolution is discussed, taking into account the T Tauri 
stars and steady mass loss, FU Orionis stars and eruptive mass loss, 
Herbig-Haro objects and high-velocity outflows, the discovery of 
high (radial) velocity HzyO maser sources around luminous embed- 
ded objects, and ionized circumstellar outflows around young lumi- 
nous objects. Basic observational data concerning high-velocity mo- 
lecular flows are also considered. 150 references. 


44558 Stellar activity cycles. Baliunas, S.L.; Vaughan, 

A.H. pp 379-412 of Annual review of astronomy and astro- 

ay Rie orn Burbidge, G.; Layzer, D.; Phillips, J.G. 
io Alto, CA; Annual Reviews, Inc. (1985). 

The variety of stellar chromospheric and coronal activity 
provides a framework for understanding solar and stellar magnetic 
activity. It is pointed out that the recognition of an 11-yr periodici- 
ty within the record of sunspot numbers is a relatively recent dis- 
covery of just over a century ago. The solar activity cycle is exam- 
ined, taking into account the sunspot cycle, and solar dynamo 
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models. Time-averaged stellar chromospheric activity levels are 
considered along with long-term activity fluctuations of cool stars. 
Attention is given to the direct measurement of stellar magnetic 
fields, solar luminosity variations, the RS Canum Venaticorum and 
BY Draconis variables, continuum variations in lower main se- 
quence stars, chromospheric variations in lower main sequence 
stars, and chromospheric variations in evolved stars. 148 references. 


44559 Stellar x-ray emission. Rosner, R.; Golub, L.; 
Vaiana, G.S. 413-452 of Annual review of astronomy 
and astrophysics. Volume 23. Burbidge, G.; Layzer, D.; 
Phillips, J.G. Palo Alto, CA; Annual Inc. (1985). 

Stellar x-ray astronomy represents an entirely new astronom- 
ical discipline which has emerged during the past five years. It lies 
at the crossroads of solar physics, stellar physics, and general astro- 
physics. The present review is concerned with the main physical 
problems which arise in connection with a study of the stellar x-ray 
data. A central issue is the extent to which the extrapolation from 
solar physics is justified and the definition (if possible) of the limits 
to such extrapolation. The observational properties of x-ray emis- 
sion from stars are considered along with the solar analogy and the 
modeling of x-ray emission from late-type stars, the modeling of x- 
ray emission from early-type stars, the physics of stellar x-ray emis- 
sion, stellar x-ray emission in the more general astrophysical con- 
text, and future prospects. 268 references. 


6402 Atmospheric Physics 
REFER ALSO TO CITATION(S) 5702, 6759 


44560 (AD-A—166938/1/XAB) Testing EVA (extravehi- 
cular activity) for polar-orbit operations. Hall, 


equipment 
W.N.; Nanevicz, J.E.; Staskus, J.V. (Air Force Geoph 


ysics 
AFB, MA (USA). 1985. 11p. (AFGL-TR— 


Lab., Hanscom 
86-0071). NTIS, PC A02/MF A 

Polar orbit extravehicular ia (EVA) will expose EVA 
equipment to the conditions in which charging of Defense Meteor- 
ological Satellite Program (DMSP) satellites has been measured. 
Charging can occur when you have darkness, incident energetic 
electrons, and low plasma density. Fluxes of precipitat- 
ing keV to tens-of-keV electrons, which also cause optical auroas, 
may be encountered in the high-latitude auroral zone. In addition, a 
large body such as the Shuttle sweeps out the ambient ionospheric 
plasma to produce a cavity in its wake. Laboratory test results will 


and understanding of polar orbit shuttle 
wake charging will be proposed. 


44561 ee Handbook of Geophysics 
and the Space Environment. 4th edition (Final). Jursa, A.S. 
(Air Force Ihysics Lab., Hanscom AFB, MA (USA)). 5 
oa i 1065p. AFGL-TR—85-0315). NTIS, PC A06/ 

A 

This fourth edition of the Air Force Handbook of Geophys- 
ics and the Space Environment has been completely revised. It 
begins with chapters on the sun and its emissions, then treats the 
earth’s magnetic field and the radiation belts, and follows with 
chapters on the ionosphere and the aurora. The subject of electrical 
charging of space vehicles has been of special concern to the Air 
Force and has been included to aid the designers interested in that 
problem. The next group of chapters deals with properties of the 
atmosphere, and the handbook concludes with chapters on the 
earth sciences and infrared astronomy. 


44562 (AD-A—168011/5/XAB) Filamentary structures in 
the magnetotail lobes. Huang, C.Y.; Frank, L.A.; Peterson, 
W.K.; Williams, D.J. ; Lennartsson, W. (lowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). Jan 1986. 
52p. NTIS, PC A04/MF AO1. 





64 PHYSICS | 
6402 Atmospheric Physics 


Filamentary structures consisting of energetic plasma were 
observed in the magnetotail lobes. Using plasma, energetic-particle, 
composition, and magnetic-field data from the ISEE 1 and 2 space- 
craft, the authors established that these structures may be related to 
polar cap aurorae. The filaments consist of energetic (several keV) 
plasma with a quasi-isotropic or field-aligned velocity distribution 
similar to that in the plasma-sheet boundary layer. Composition 
analysis reveals that the origin of the plasma is the plasma sheet or 
plasma sheet boundary layer. The gradients in the energetic-particle 
fluxes show that the structures are approximately aligned in the XZ 
plane, so that the possibility of simple plasma-sheet flapping can be 
ruled out. Field-aligned currents are associated with the filamentary 
structures. The current densities when mapped along the magnetic 
field lines are comparable with low-altitude measurements over the 
polar cap. While the occurrence of the filaments is not correlated 
with external conditions the convection pattern appears to be relat- 
ed to the interplanetary magnetic field direction. When the IMF 
BZ is positive, the E X B convection is in the sense of a dusk-to- 
dawn electric field. The observations of field-aligned currents and 
plasma convection are consistent with those made by polar-orbiting 
satellites. 


44563 (N—86-25070) Morphological study of waves in 
the using DE-2 observations. Final Technical 
Report. Gross, S.H.; Kuo, S.P.; Shmoys, J. (Polytechnic 
Inst. of New York, Farmingdale (USA)). May 1986. 57p. 
(NASA-CR—176775; POLY-MRI—1451-86). NTIS, PC 
A04/MF AO1. 

Theoretical model and data analysis of DE-2 observations 
for determining the correlation between the neutral wave activity 
and plasma irregularities have been presented. The relationships be- 
tween the observed structure of the sources, precipitation and joule 
heating, and the fluctuations in neutral and plasma parameters are 
obtained by analyzing two measurements of neutral atmospheric 
wave activity and plasma irregularities by DE-2 during perigee 
passes at an altitude on the order of 300 to 350 km over the polar 
cap. A theoretical model based on thermal nonlinearity (joule heat- 
ing) to give mode-mode coupling is developed to explore the role 
of neutral disturbance (winds and gravity waves) on the generation 
of plasma irregularities. 


Diagnostics of space plasmas (invited). Bame, S.J.; 
saeCones, D.J.; Young, D.T.; Belian, R.D. (Space Plasma 


Physics Group, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Review of Scientific Instru- 
ments; 57: No. 8, 1711-1716(Aug 1986). 

Diverse plasmas have been observed in the magnetospheres 
of Earth and other planets, and in interplanetary space. Recently, 
measurements were made by a space probe at Comet Giacobini— 
Zinner. In these various plasma regimes investigated during the 
space era, plasma characteristics vary widely: particle densities 
range from <0.01 to 1000 per cc, energies from <1 eV to many 
MeV, temperatures from <1 eV to >1000 eV, and bulk flow 
speeds from near stationary to >1000 km/s. A variety of plasma- 
wave activity and instabilities characterize these plasmas. The meas- 
urements are made with several different generic types of instru- 
ments including electrostatic analyzers and systems which combine 
electrostatic analysis with time-of-flight or magnetic analysis in 
order to identify ions and their charge states. This paper outlines 
the plasma regimes found in space, discusses instrument design prin- 
ciples and constraints imposed by limited spacecraft resources, de- 
scribes a few instrumiénts, and highlights a small selection of scien- 
tific results derived from diagnostics of space plasmas. 


44565 Detailed observations of the plasma sheet during a 
substorm on April 24, 1979. Hones E.W. Jr.; Fritz, T.A.; 
Birn, J.; Cooney, J.; Bame, S.J. (Los Alamos National Lab- 
oratory, University of California, Los Alamos, New 
Mexico). Journal of Geophysical Research; 91: No. A6, 6845- 
6860(1 Jun 1986). 

This paper reports a detailed study of plasma, magnetic field, 
and energetic particle data acquired by the ISEE 1 and 2 satellite, 
about 20 R-italic/sub E-italic/ from earth in the magnetotail plasma 
sheet during a well-defined substorm on April 24, 1979. The paper 
addresses, particularly, the plasma flows and energetic particle ani- 
sotropies that were encountered during the various stages of the 
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substorm’s evolution and compares these to predictions of the neu- 
tral line model of substorms. We find that the observations support 
that model in considerable detail. The interval from substorm onset 
at earth to plasma dropout was only 4 1/2 min, and we stress the 
importance of high time resolution in all measurements if a full un- 
derstanding of substorm initiation is to be developed. We found 
that the energetic ions (up to 125 keV) and plasma ions, although 
they sometimes showed somewhat different angular distributions in 
the plasma rest frame, typically shared a common bulk speed, i.e., 
the bulk flow speed of the plasma, parallel and perpendicular to the 
magnetic field. Thus the anisotropies of the energetic ion fluxes that 
have sometimes led to their characterization as earthward or tail- 
ward “beams” were found to be largely a consequence of their bulk 
motion with the plasma. We identify the region at the lobe—plasma 
sheet interface, which has been called the plasma sheet boundary 
layer, with the separatrix layer in the neutral line model. This is the 
region of field lines including, and just equatorward of, the lobe— 
plasma sheet separatrix, which should carry the most recent dynam- 
ic signatures of reconnection. Our results seem to support that ex- 
pectation. 


44566 Warped neutral sheet and plasma sheet in the near- 
earth geomagnetic tail. i J.T.; McComas, D.J.; 
Thomsen, M.F.; Bame, S.J.; Russell, CT. (Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico). Journal of Geophysical Tail 91: No. AG 
7093-7100(1 Jun 1986). 

An analysis of ISEE 2 plasma and magnetic field data indi- 
cates that the plasma sheet and neutral data indicates that the 
plasma sheet and neutral sheet in the near-earth (X>-19 R/sub E/) 
magnetotail are warped in such a manner that in summer (winter) 
the neutal sheet rises above (dips below) the solar magnetospheric 
equatorial plane near the center of the tail but dips below (rises 
above) the equatorial plane along the tail flanks. In the near tail the 
neutral sheet crosses the equatorial plane —12 R/sub E/ from the 
aberrated X axis, considerably closer to the center of the tail than 
has been inferred from data obtained farther (-16>X>-40 R/sub 
E/) downstream. This increase in the warp with decreasing dis- 
tance from the earth is consistent with theoretical predictions. In 
the near tail the warp is sufficiently strong when the dipole tilt 
angle is large that even in quiet times the upper or lower edge of 
the plasma sheet can be found close to the solar magnetospheric 
equatorial plane along the tail flanks. The seasonal dependence of 
the warp can produce certain dawn-dusk asymmetries in satellite 
data which are more apparent than real. 


44567 Digital ionosonde observations during equatorial 
spread F-italic. Argo, P.E.; Kelley, M.C. ior Sci- 
ences Group, Earth and Space Sciences Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico). 
Journal of Geophysical Research; 91: 2 AS, 5539-5556(1 
May 1986). 

In this paper we present and discuss equatorial spread F- 
italic data taken with a digital ionosonde/HF radar located at 
Huancayo, Peru. A modified phenomenology is developed which 
uses the system's ability to do echo location. The onset of irregular- 
ities is seen to occur in the east and to move westward, while inside 
this large-scale structure the plasma is found to drift eastward. A 
very curious difference has been identified between spread F-italic 
observations with the ionosonde and with the VHF radar at Jica- 
marca. At VHF, spread F-italic onset often occurs when the ionos- 
phere is rising, whereas in all five examples presented here, the dig- 
ital ionosonde detected onset when the apparent ionosphere motion 
was downward. The result even held on the one night of common 
data taking. The effect could be instrumental but may be related to 
the considerable orographic differences in the two sites. Isolated 

ing patches are observed and are tentatively identified as de- 
tached or “fossil” plumes. At frequencies above the nominal f- 
italicoF-italic, the system (and other ionosondes) may in fact func- 
tion as a coherent radar. During one night, data were obtained si- 
multaneously with the HF radar, a rocket, and the Jicamarca VHF 
radar. Comparisons of these data are discussed in detail. Finally, ad- 
ditional evidence is presented that acoustic gravity waves play a 
role in the development of equatorial spread F-italic and in the for- 
mation of detached plumes. To be self-consistent, the gravity waves 
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must come from nearby sources such as the tropical rain forest to 
the east of Jicamarca. 


44568 Strong electron in the 
distant tail: ISEE 3 observations of polar rain. Baker, D.N.; 
Bame, S.J.; Feldman, W.C.; Gosling, J.T.; Zwickl, R.D.; 
Slavin, J.A.; Smith, E.J. (Los Alamos National Laboratory, 
Los Alamos, New Mexico). Journal of Geophysical Research; 
91: No. A5, 5637-5662(1 May 1986). 

A detailed observational treatment of bidirectional electrons 
(—50 to 50 eV)in the distant magnetotail (r-italicapprox. > 100 R- 
italic/sub E-italic/) is presented. It is found that electrons in this 
energy range commonly exhibit strong, field-aligned anisotropies in 
the tail lobes. Because of large tail motions, the ISEE 3 data pro- 
vide extensive sampling of both the north and south lobes in rapid 
succession. These data demonstrate directly the strong asymmetries 
that exist between the north and south lobes at any one time. The 
bidirectional fluxes are found to occur predominantly in the lobe di- 
rectly connected to the sunward interplanetary magnetic field in 
the open magnetosphere model (north lobe for away sectors and 
south lobe for toward sectors). Electron anisotropy and — 
field data are presented which show the transition from unidirec- 
tional (sheath) electron populations to bidirectional (lobe) popula- 
tions. Thus we demonstrate the open nature of the distant magneto- 
pause and show that the source of the higher-energy, bidirectional 
lobe electrons is the tailward directed electron heat flux population 
in the distant magnetosheath. Taken together, the present evidence 
suggests that the bidirectional electrons that we observe in the dis- 
tant tail are closely related to the polar rain electrons observed pre- 
viously at lower altitudes. Furthermore, these data provide strong 
evidence that the distant tail is composed largely of open magnetic 
field lines in contradistinction to some recently advanced models. 


44569 ISEE observations of the plasma sheet a 
sheet, and neutral sheet: 1, Electric field, plasma, and 
ion. Cattell, C.A.; Mozer, F.S.; Hones E.W. Jr.; 
Sciences Laboratory, 
University of California, Berkeley). Journal of Geophysical 
Research; 91: No. A5,  5663-5680(1 May 1986). 

The first simultaneous study of dc and ac electric and mag- 
netic fields, E x B velocity, plasma flows, 8, total energy density, 
energetic particles, and ion composition from the ISEE satellites 
and ground and interplanetary magnetic fields has been made to de- 
termine (1) the relationship of the previously observed electric 
fields at the plasma sheet boundary and at the neutral sheet to 
plasma parameters, and (2) whether the phenomena occurring 
during quiet and active times were consistent with the formation of 
a near-earth neutral line during substorms or with the boundary 
layer model. The following observations during the two substorms 
studied are in agreement with predictions of the neutral-line model: 
(1) the buildup of energy stored in the tail magnetic field for 1-2 
hours prior to onset, followed by its rapid decrease after onset, (2) 
the enhanced convection of magnetic field lines and plasma into the 
neutral sheet from above and below as indicated by the E x B ve- 
locity, (3) tailward convection of field lines and plasma (E-italic/ 
sub y/(dawnward and duskward) and B-italic/sub z-italic/ (north- 
ward and southward) anticorrelated in sign) at onset, followed by 
thinning of the plasma sheet, and then convection earthward (E- 
italic/sub y-italic/ and B-italic/sub z-italic/ correlated in sign) 
during recovery of the plasma sheet, (4) repeated encounters with 
the neutral sheet during the times of the large electric fields and 
fast plasma flows, indicating that both existed throughout the 
plasma sheet and not just at the boundary and that the substorm- 
associated phenomena were initiated (5) heating of electrons in as- 
sociation with fast tailward flow and southward B-italic/sub z- 


ion compositi 
Anderson, R.R.; Sharp, RD. (Space 


44570 ISEE observations of the plasma sheet boundary, 
plasma sheet, and neutral sheet: 2. Waves. Cattell, C.A.; 
enn aeh Anderson, R.R.; 2 Jr. iP , RD. 

Sciences Laboratory, niversity 0! ifornia, 
hadiienh Journal 198) Geophysical Research; 91: No. AS, 


ee 

The companion paper describes the dc electric and magnetic 
fields, E x velocities, plasma flow, composition and ground magnet- 
ic activity for two periods in the magnetotail near 20 R-italic/sub 
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E-italic/. The relationship of the plasma waves to the dc field char- 
acteristics is described herein. In addition, for two subintervals 
which had strong ground magnetic activity, we report comparisons 
of plasma waves in the magnetotail to characteristics of the dc 
fields and fluid parameters such as the plasma flow, 8, density, tem- 
perature, and f-italic/sub p//sub e//f-italic/sub c//sub e/. Upper 
hybrid waves at multiples of the electron cyclotron frequency near 
and above the electron plasma frequency were observed for the 
first time in this region of the magnetosphere and occurred in re- 
gions of low 8 and temperature and high density. This contrasts 
with electrostatic electron cyclotron waves which occurred in high 

temperature, high-density regions, as previously reported by Gur- 
nett et al. pts aparece cease: cater den. socamgyty Both 
types of waves were associated with small dc electric fields, non- 
turbulent dc electric and magnetic fields, and plasma flows of 
approx. <100 km/s. Broadband electrostatic noise (BEN) and mag- 
netic noise bursts were observed in regions where the dc electric 
fields and the plasma flows were large, and the dc electric and 
magnetic fields were turbulent. The dependence of the amplitude 
and frequencies of BEN on the magnitude of the magnetic field, 
plasma flow, density, and 8 was very complex. Enhancements at 
the upper hybrid frequency and the electron cyclotron frequency 
were common. Ben was usually suppressed near the neutral sheet 
but the amplitude reduction varied. 
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REFER ALSO TO CITATION(S) 4660, 4669, 4900, 5008, 5026, 5241, 5252, 
5390, 5391, 5393, 5397, 6093, 6255, 6370, 6470, 6482, 6489, 6612, 6708 


44571 (AD-A—167019/9/XAB) Calculation of single- 
and double-photon free-free cross sections for electrons scat- 
tered from He, C, N, Ne and Ar. Final report, September 
1980-February 1983. Robinson, E.J. (New York Univ., NY 
ae Dept. of Physics). Feb 1986. 52p. NTIS, PC ‘A04/ 

Calculations of cross sections for the free-free absorption of 
radiation by electrons scattered from atoms are reported. The re- 
sults apply in the limit where theory is valid, and are obtained in 
the context of a realistic i t-particle atomic model, which 
facilitates numerical solutions for both perturbed and unperturbed 
wave functions. Both one- and two-photon absorptions are ana- 
lyzed, the latter in a mixed gauge representation. The method is ap- 
plied to several different atomic targets--the ground states of He, 
for frequencies corresponding to the 3S1 and 1So states of He, for 
frequencies corresponding to the carbon dioxide, neodymium, and 
ruby lasers. The low-frequency results agree well with the soft- 
photon approximation, while, as one might expect, the numbers at 
shorter wavelengths diverge. For all cases, it was found that the 
free-free cross sections were negligibly small compared to radia- 
tionless cross sections, for intensities no greater than 1000000 W/cc. 


44572 (AD-A—167096/7/XAB) ee and accuracy 
of quantum and classical methods of calculating diatomic 
spectra. (Vanderbilt Univ., Nashville, TN (USA). Dept. of 
Chemistry). Jun 1984. 4p. NTIS, PC A02/MF AOl1. 

Several methods of calculating low-resolution diatomic spec- 
tra under thermal-equilibrium conditions are examined with respect 
to accuracy and computational efficiency. When the vibrational in- 
terval in the initial state is approx kT/2 or less, the quasi-static clas- 
sical method is reliable to better than 1% of peak intensity. In 
quantum computations, discrete transitions can often be modeled as 
bound-free for convenience. Some CPU time bench marks are 
given for the various calculations. 


44573 (AD-A—167136/1/XAB) Franck-Condon principle 
in bound-free transitions. (Vanderbilt Univ., Nashville, TN 
(USA). Dept. of Chemistry). 1985. 35p. NTIS, PC A03/MF 
AOl. 


The role of the Franck-Condon principle in the interpreta- 
tion and analysis of bound-free transitions in diatomic molecules is 
discussed. Emphasis is placed on radiative transitions, both absorp- 
tion and emission, but a brief discussion of predissociation is also 
included. Radiation relations of relevance to diatomic transitions 
are summarized. Theoretical aspects of the Franck-Condon princi- 
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ple are discussed, including the classical and semiclassical imple- 
mentations. The main points are illustrated with many examples, 
mostly from the author’s work. A review of the recent literature of 
the field is included. 


44574 (AD-A—167156/9/XAB) Vibrational and rotation- 
al energy disposal in the H + Dz reaction at 1.3 Ev: surprisal 
analysis of experiments and computations. Zamir, E.; Levine, 
R.D.; Bernstein, R.B. husetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Chemistry). 1 Jun 1984. 6p. NTIS, 
PC A02/MF AO1. 


Recent independent experimental determinations, by Zare 
and Valentini and their co-workers, of the HD product-state distri- 
bution are consistent with a common set of surprisal parameters: 
lambda/sub nu/ approx. = 2 and theta/sub r/ in the range 3-5. 
Analysis of the computational results of Blais and Truhlar suggest 
that a somewhat larger fraction of the available energy is channeled 
into rotation and that the orientation of the emergent HD molecule 
is constrained. 


(AD-A—167157/7/XAB) —_ sum rule for total 
radiative decay rates - comparison of quantal and classical 
methods for diatomics. Julienne, P.S. (Vanderbilt Univ., 
Nashville, TN (USA). — of Chemistry). 15 Dec 1984. 
8p. NTIS, PC A02/MF A 

Total radiative decay soiBoleats for electronic transitions in 
diatomic molecules are evaluated by means of an initial-state expec- 
tation value in place of the usual sum over final states. This expec- 
tation value is calculated by quantal and classical methods and 
compared with the exact expression as a function of reduced mass 
and initial vibrational state for several combinations of initial and 
final potentials and transition moment functions. The errors in both 
the sum rule and its classical implementation seldom exceed 1%, 
and then only for hydrogenic reduced mass. 


44576 (CONF-860144—Summs., pp H.3-H.21) Charge 
transfer in high energy ion-atom collisions: experiment. 
Schlachter, A.S. (Lawrence Berkeley Lab., CA). Apr 1986. 
NTIS, PC "A19/MF AO1. File Number DE8601 0009. 
From Workshop on atomic physics with stored cooled 

heavy ion beams; Oak Ridge, TN, USA (13 Jan 19 

- The status of eupenente in ieee . transfer colli- 
sions is reviewed in a series of viewgraphs. Processes considered in- 
clude electron capture and loss, transfer ionization and resonant and 
nonresonant transfer and excitation. Experimental setups, sample re- 
sults and scaling laws are discussed. References to the relevant lit- 
erature are given. 


44577 Ce Sats pp 11-111) i 
transfer in high energy ion: ae ee theory. Macek, J. 
r 1986. NTIS, PC A19/ 


(Univ. of Nebraska, ae A 
MF AOl1. File Number DE8601 
From Workshop on atomic physics with stored cooled 
heavy ton tones Gok ten, TH, USA (13 Jan 1986). 
¢ theoretical aspects of ion-atom charge transfer colli- 
deal aa eae eC aa 6 ate ec ae 
processes are listed. Electron capture is considered in more detail 


and selected results are shown. 
soa? L531) Len Low 


(Kansas Apr 1986. NTIS, PC 
A19/MF AO1. File Number DE86010009 
sie From Workshop on atomic physics "with stored cooled 
ion Oak TN, USA 13 Jan 1 
7" Tho canaieition eal ion AC as uses of 
low energy multicharged ions from them are reviewed in a series of 
viewgraphs. The advantages of recoil ion sources include low 
energy, good energy resolution and low transverse emittance. The 
possibility of using recoil sources in storage rings is considered. 
Possible uses are spectroscopy, ion trapping and ion-atom collisions. 


44578 wom ie Sg 


collision physics using recoil 
State Univ., Manhattan). 


44579 (CONF-860144—Summs., pp K.1-K.15) Forward 
ejected Auger electron spectroscopy and is ion - surgery ex- 
citing at cooler rings. Stolterfoht, N. (Hahn Meitner Insti- 
tute, Berlin, Germany, F.R.). Apr 1986. NTIS, PC A19/MF 
A01. File Number DE86010009. 


ERA-11/19 / 6096 


From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan pes 

The possibility of doing Auger Electron Spectroscopy with 
heavy ions from storage rings is considered in a series of view- 
graphs. Precise inner shell projectile ionization is described. Pro- 
jected experiments include spectroscopy, electron distribution of 
Rydberg states and resonant transfer excitation. 


44580 ere pp L.3-L.41) Excita- 
tion and ionization in electron multicharged ion collisions: ex- 
periment. Dunn, G.H. (Univ. of Colorado, Boulder). Apr 
1986. NTIS, PC A19/MF AO1. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

The status of experiments in excitation and ionization in elec- 
tron-ion collisions is reviewed in a series of viewgraphs. Experi- 
mental methods are outlined and numerous examples of results are 


(CONF-860144—Summs., pp M.1-M.19) Excita- 

ion collisions: 

theory. . (Louisiana State Univ., Baton 
a. ee) Aes 1986. NTIS, PC A19/MF AOI. File Number 


ae Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

Theoretical aspects of excitation and ionization in electron- 
ion collisions is reviewed in a series of viewgraphs. The essential 
physics of the processes is outlined. Comparisons of theoretical and 
experimental cross sections for several ions are shown. 


44582 (CONF-860144—Summs., pp N.1-N.15) Dielec- 
tronic Recombination of multicharged ions. Miller, P.D. (Oak 
Ridge National Lab., TN). Apr 1986. NTIS, PC A1l9/MF 
A01. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

Some aspects of resonant recombination in multicharged ions 
are reviewed in a series of viewgraphs. The experimental apparatus 
is shown and complications due to electric fields are considered. 
Sample data is given. Problems associated with the present appara- 
tus are compared to those which arise with storage rings. 


44583 (CONF-860144—Summs., pp O.1-O. 17) Theory of 
recombination with m ions. D.C. (Rollins 
College, Winter Park, FL). Apr 1986. NTIS, PC A19/MF 
A01. File Number DE8601 x 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

The theory of recombination in electron collisions with mul- 
ticharged ions is presented in a series of viewgraphs. The isolated- 
resonance approximation and the configuration-average approxima- 
tion are described. Theoretical and experimental cross sections are 
compared for several ions. 


44584 (CONF-860144—Summs., pp P.1-P.8) Recombina- 
tion at a heavy ion section investigated by photon 
Schuch, R. (Heidelber 


spectroscopy and laser interaction. Z 
Univ., West Germany). Apr 1986. NTIS, PC A19/MF AOl1. 
File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
ey ee USA (13 Jan 1986). 

The physics of radiative recombination is outlined with ref- 
erence to the pertinent literature. The beam parameters of an elec- 
tron cooler are presented and laser induced recombination is de- 
scribed. Material is presented as viewgraphs. 


44585 (CONF-860144—Summs., pp R.1-R.13) Precision 
electron ions. 


of one and two Deslattes, R.D. Jr. 

Bureau Standards, Washington, DC). Apr 1986. 
NTIS, PC A19/MF A01. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 

ney ep eS le USA (13 Jan 1986). 

author argues that a central concern of atomic physics 

gute tn es aes os een ee 

tween theory and experiment for one and two electron systems. To 
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do this Z dependences of term values and transition energies for 
hydrogen-like and helium-like atoms need to be investigated. Laser 
and X-Ray spectroscopy both have limited resolution with current 
ion beams. However beams from cooled storage rings should allow 
realization of the full potential of atomic spectroscopy. 


44586 a. er ee pp S.1-S.21) Laser-ion 
spectroscopy. Berry, H.G. (Argonne National Lab., IL). Apr 
1986. NTIS, PC Ai9/MF AO1. File Number DE86010009. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

Laser-Ion Spectroscopy is reviewed in a series of view- 
graphs. Both crossed beam and collinear beam methods are consid- 
ered. Experimental setups are shown and sample experimental data 
is presented. 


44587 (CONF-860144—Summs., pp aoe Interac- 
tion of synchrotron radiation with stored beams. Johnson, 
B.M. (Brookhaven National Lab., Upton, ob a 1986. 
NTIS, PC A19/MF A011. File Namber B DE8601 
tract AC03-76SF00098. 

From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan = 

The interaction of synchrotron radiation with stored ions is 
reviewed in a series of viewgraphs. Important atomic structure and 
dynamics issues to be investigated are outlined and the advantages 
of photon interactions are listed. The layout of the PHOBIS facility 
at NSLS is shown. Kingdom and Penning Ion Traps are consid- 
ered. 


44588 (CONF-860144—Summs., pp ve Atomic 
data for highly charged ions: applications to X-ray lasers and 
plasma spectroscopy. Yo! , S.M. (Lawrence Livermore 
Lab., CA). Apr 1986. Ss, PC Al19/MF AOl. File 
Number DE86010009. 


From Workshop on atomic physics with stored cooled 
heavy ion beams; Oak Ridge, TN, USA (13 Jan 1986). 

Available atomic data for heavy ions are summarized and 
data needed for several applications are listed in a series of view- 
graphs. Applications considered are x-ray laser design, plasma mod- 
eling and diagnostics, magnetic confinement fusion and inertial con- 
finement fusion. Arguments are presented for building a heavy ion 
capability. 


(IC—85/55) Phase shifts in the collision of mas- 


. In 
retical Physics, Trieste (Italy )). Jun 1985. 13p. NTIS 
Sales Only), PC A02/MF AOI. File Number DE86702 


hydrogen with mercury atoms. 14 refs, 2 tabs. 


44590 (@C—85/104) Generalized photon and 
tistics in Jaynes-Cummings models. Obada, A.S.F.; Abdel- 
Theoretical Ph 


ao A.M. (In Centre for ysics, 
aly ae. 1985. 35 ee NTIS (US Sales Only), PC 
186702640. 


A0o/M AOl. File N 


tion is obtained. Different statistical quantities are computed for the 
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two states of the atom and different initial distributions for the radi- 
ation mode. Three modes are taken, namely, thermal, coherent and 
squeezed coherent light. 21 refs. 


44591 (iC—85/105) Determination of a potential by the 
aa theory. Cao Xuan Chuan; 

A. (International Centre for Theoretical Physics, Trieste 
(taly)) Aug 1985. 13p. NTIS (US Sales Only), PC A02/ 

A01. File Number DE86702641. 

The JWKB inverse theory is used to reconstruct a 
potential of the type V=V:+ V2 in which one component V; is as- 
sumed to be known a priori. It is shown that from the knowledge 
of this term and the phase shift, an analytic expression of the un- 
known term V2 can be derived. This result is applied to the case of 
He-Na elastic scattering as an example with the method of simula- 
tion. A number of suggestions in order to enlarge the range of ap- 
plications of this method are also given. 7 refs, 1 fig, 2 tabs. 


44592 dC—85/107) ee apo at spatial 
correlations in liquid He*. Khanna, K.M.; Prasad, S.S. 
(International Centre for Theoretical Physics, Trieste 
(Italy); National Inst. of Foundry and Forge Technolo; 
Ranchi (India)). Jul 1985. 16p. NTIS — les Only), 
A02/MF AO1. File Number 86702634. 

The temperature dicate eh Gene antes és dame 
eter ef 0. aaa eels ie andeationes 
has been studied theoretically. It is found that for a given value of 
k the structure factor S(k) increases as the temperature is decreased. 
But for a given value of the temperature T, S(k) decreases as k in- 
creases, S(k) remains positive as long as the system has only one 
type of excitations, say phonons or rotons or any other type of ex- 
citation. S(k) becomes negative for those k values which may cor- 
respond to the existence of mixed excitations in the system, say a 
mixture of phonons and rotons. 11 refs, 4 tabs. 


44593 (iC—85/124) Physical aspects of relaxation and 
Se ee eee 
Conice foe, Thaseoiinel Pigien Taeue ). Jul ral 1985. 

s 4 Physics, Trieste (I b 
24p. S (US Sales Only), PC Teste al) AOl. File 
Nemaber DESS702 636. 

The physical origin of the peculiar relaxation shifts and spec- 
tral shapes appearing in x-ray induced core-to-valence excitation 
and core level photoemission spectra of CO chemisorbed on 
Ni(111) are discussed and interpreted within a unique framework. 


rearrangements 

to the charge shake-up in the CO 2m* derived resonance partly 
filled via the backdonation mechanism. Such singular relaxation 
processes, common to both spectroscopies, are closely related and 
ean be treated on the same footing. This makes possible to establish 
unique relaxation shifts and spectral characteristics for two seem- 
ingly different experimental situations. The use of this formalism in 
analysing the experimental data enables one to estimate and distin- 
guish between the extra-adsorbate (image or nonbonding) and intra- 
adsorbate (chemically induced) screening of the core holes created 
either by x-ray induced core-to-valence electronic transitions or 
core level photoionization in CO/Ni(111). 49 refs, 3 figs, 1 tab. 


44594 (iC—85/137) Hartree-Fock energies of the doubly 
excited states of the boron isoelectronic sequence. El-Sher- 


fT Piya) hug 1985, 
ysics). : 
AtUME AOI. File 


of the 1s? 2s 2p ns(*P), 1s? 2s 2p np 


Ga ); Cairo Univ. (Egypt). ee 
Op “NTIS S (US Sales Only), PC 
Number DE86702637. 
Hartree-Fock 
(*P,*D) and 1s? 2s 2p nd (*P,‘D); n=3-6 states in the boron isoe- 


lectronic sequence are reported. The results show a fairly good 
agreement with the experimental data of Bromander for O IV. 10 
refs, 6 tabs. 
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44595 (IC—85/138) Electric dipole oscillator strengths 
and radiative lifetimes in the boron isoelectronic sequence. 
ie T.; Farrag, A.A.; Mansour, H.M.; Rahman, 

ee er nr ae aie is 

5 niv. gZypt t. oO Physics). A 35. 
Gia . S (US Sales Only), PC AOl. File 
aber nr DES0702638. 

Oscillator strengths for the 2s?ns(?S)-2s*mp(?P), (n=3-6, 
m=2-6) and 2s?np(?P)-2s?md(?D), (n=4-6, m=3-5) transitions in B 
I sequence are calculated in LS-coupling scheme. The Coulomb ap- 
proximation is used in calculating the radial part of the wave func- 
tions, while the angular part is determined using the Racah tech- 
nique. Lifetimes of the ns(?S) and np(?P), (n=3-6) excited states 
are evaluated and compared with previous results from beam-foil 
experiments. 22 refs, 2 figs, 4 tabs. 


44596 (IC—85/166) Ultrafast vibronic dynamics of dye 
molecules studied by the induced grating method. Liu, C.H.; 
Troeger, P.; Laubereau, A. (International Centre for Theo- 
retical Physics, Trieste (Italy); Bayreuth Univ. (Germany, 
F.R.)). Aug 1985. 16p. NTIS (US Sales Only), PC ‘A02/MF 
A01. File Number DE86702639. 

Previous work on transient polarization spectroscopy apply- 
ing the induced grating technique concentrated on the time scale > 
10-14 s. Only one earlier study on a shorter time scale showed the 
occurrence of the so-called coherence peak without a detailed ex- 
planation for this phenomena. We report new theoretical and exper- 
imental data on a polarization effect that occurs in the nonlinear 
Rayleigh scattering of delayed probing pulses from induced popula- 
tion gratings. The periodic changes are generated by 
two synchronized pumping pulses of the same frequency. Model 
calculations are presented, which carefully evaluate the orientation- 
al distribution and give quantitative information on the scattering 
signal for various polarization conditions. The scattering mechanism 
for the coherence peak is explained as a two step process with one 
photon absorption and emission process; it depends on the vibronic 
relaxation of the terminating level in the excited electronic state. 
Experimental results are reported for the vibrational and orienta- 
tional relaxation times. For example values of tausub(v)=0.2 +- 0.2 
ps and tausub(v)=0.8 +- 0.3 ps are measured respectively for Rho- 
damine 6G in ethanol and phenoxazone 9 in dioxane. Our three- 
beam transient grating technique under general polarization condi- 
tions can be used for the study of a variety of dynamic processes of 
molecules in the excited electronic or ground state. An important 
advantage compared to nonlinear absorption or induced dichroism 
techniques is that the scattering method avoids undesirable back- 
ground signals. 8 refs, 5 figs. 


44597 (IC—85/204) Many body effects in the van der 
Waals force. Perez, P.; Claro, F. (International Centre for 
Theoretical Physics, Trieste (Italy); Max-Planck-Institut fuer 
Festkoerperforschung, Stuttgart (Germany, F.R.)). Aug 
1985. 6p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702894. 

A classical model of fluctuating dipoles is proposed for the 
evaluation of many-body effects in the van der Waals force be- 
tween neutral polarizable particles. The method is applied to solid 
xenon giving the correct low temperature stable structure, unlike 
the usual two-body potential result. 11 refs. 


44598 (IC—85/226) Stark ladder density of states in a 


finite crystal. Claro, F.; Pacheco, M. (International Centre 
for Theoretical Physics, Trieste (Italy)). 1985. 12p. 
pe Sales Only), PC A02/MF AO1. File Number 

We show that the density of states for an electron in a finite 
periodic lattice and an external electric field has a background of 
states proportional to Esup(d/2), where E and d are the energy and 
dimensionality of the system, respectively. This background is mod- 
ulated by an asymptotically periodic structure with the Stark 
period that involves a fraction of order Esup(-d/2) of the total 
number of states in each period. The structure is more pronounced 
in lower dimensionality systems. Numerical results are included for 
a superlattice with a saw.ooth potential. 9 refs, 4 figs. 
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(INIS-mf—10086) [Warsaw Univ., Poland. Inst. 
Fisyki Doswiadczalnej]. Annual report 1981. Sikora, B. (ed.). 
(Warsaw Univ. (Poland). Inst. Fizyki Doswiadczalnej; Zen- 
tralinstitut fuer Kernforsch Rossendorf bei Dresden 
(German Democratic R epublicy, Institute of Nuclear Phys- 
ics, Krakow (Poland)). 1982. . NTIS (US Sales Only), 
PC A05/MF A01. File Number 186780474. 
Individual papers in this annual report are abstracted sepa- 
rately. (LEW) 


44600 (INIS-mf—10086, pp 49-53) Direct contribution to 
the excitation of the 2po state in Cu-Cu and Cu-Ge collisions 
at 63 MeV. Jaracz, P.; Ruediger, J.; Frank, W.; Stachura, Z. 
(Warsaw Univ., Poland. Inst. Fizyki Doswiadczalnej; Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden, 
German Democratic Republic; Institute of Nuclear Physics, 
Krakow, Poland). 1982. NTIS (US Sales Only), PC A05/ 
MF A01. File Number DE86780474. 

In Annual report 1981. 

Recent investigations have shown that the model of the rota- 
tional 2p7-2po coupling is unable to explain properly the experi- 
mental data for low energy ion-atom collisions in the Z; approx. 
Z2>20 atomic number range. To explain this data direct coupling 
to the continuum of the 2po molecular orbital was taken into ac- 
count. 


44601 (INIS-mf—10165) Gas phase ion/molecule reac- 
SN ee cee tee a ae eee ae 

mass spectrometry. Joergensen, S.I. (Amsterdam Univ. 
(Netherlands)), 12 Jun 1985. 179p. NTIS (US Sales Only), 
PC A09/MF A01. File Number DE86702896, 

The subject of this thesis is gas phase ion/molecule reactions 
as studied by Fourier Transform Ion Cyclotron Resonance (FT- 
ICR) mass spectrometry (chapter 2 contains a short description of 
this method). Three chapters are mainly concerned with mechanis- 
tic aspects of gas phase ion/molecule reactions. An equally impor- 
tant aspect of the thesis is the stability and reactivity of a-thio car- 
banions, dipole stabilized carbanions, and homoenolate anions, dealt 
with in the other four chapters. Includes Dutch summary; 350 refs.; 
18 figs.; 34 tabs. 


44602 (INIS-SU—326, pp 177) Volume effects of the nu- 
cleus in atomic spectra. Kolesnikov, N.N.; Starostnikov, M.I. 
1985. (in Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44603 (JAERI-M—85-018) Preparation of thin film tar- 
gets for heavy ions. Tachikawa, Toshiki; Nishihara, Susumu; 
Takekoshi, Eiko. (J Atomic Energy Research Inst., 
Tokyo). Mar 1985. . (in Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. ‘File Number DE86702681. 

Methods for preparing thin film targets (20 to 200) pg/cm? 
for heavy ions are described: vacuum evaporation and heavy ion 
sputtering. This paper is divided into three sections dealing with 
the treatment of the thin film backing, preparation of the deposit on 
the backings and preparation of self-supporting films with no back- 
ing. Specific directions are given for preparing thin films of some 
different elements. 


44604 (KU-HCOE-FL2-R—85-22) Alignment and orien- 
tation of atomic outer shells oo by electron and ion 
impact: a recent developments and remaining problems. 
Andersen, N. 5 ee teed rp I.V. (Copenhagen 
Univ. (Denmark). H C. Oersted Inst.; Joint Inst. for Lab. 
Astrophysics, Boulder, CO (USA); "National Bureau of 
Standards, Boulder, CO (USA); Colorado Univ., Boulder 
(USA)). 1985. 22p. (CONF-850701—9). NTIS (US Sales 

Only), PC A02, A01. File Number DE86702897. 
From 14. international conference on the physics of electron- 

ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 
Alignment and orientation of atoms in collision experiments 
with planar symmetry have now been studied for about 15 years 
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and close to 500 papers have been produced, mainly devoted to S- 
>P excitation. Despite the large variety of electron-atom, ion-atom 
and atom-atom collision systems considered, a unified framework 
for description of these phenomena is now emerging. This frame- 
work is a generalization of the original ideas of Macek and Jaecks 
and is based on consideration of symmetries, conservation laws, etc. 
Tike hay petumetene ane. dinaty seted to Sie siege an8 Apnenin 
of the charge cloud of the excited electron as well as to 

tal observables. A brief review is given of this framework, ond 
some current problems and prospects for the future are discussed. 


(KU-HCOE-FL2-R—85-23) Fresh look at align- 
ment and orientation in collisional excitation. Andersen, N.; 
Hertel, I.V. (Co gen Univ. (Denmark). H.C. Oersted 
Inst.; Aarhus Univ. (Denmark). Inst. of Physics; Freie Univ. 
Berlin need F.R.). Inst. fuer Molekuel re 1985. 
50p. S (US Sales Only), PC A03 AOl. File 
Number ey DES0702856. 

The present state of knowledge on orientation and alignment 
induced by electron- and positron-impact excitation of atoms is 
briefly reviewed and discussed. Semiclassical models for the orien- 
tation produced at small and large scattering angles are presented, 
and suggestions are made for further calculations and additional ex- 
periments. 


44606 (KVI—1984, hasan ote excitation of 
156Gd with heavy ions. ; Baecklin, A.; Fah- 
lander, C. (Uppsala Univ., Sweden). Maes Library KNAW, 
Kloveniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 


44607 (KVI—1984, 43-44) Study of the quasi-elastic 
cross section in the ®Ne+ Fe reaction. Engelen, C.P.M. 
van; Bakkum, E.A.; Meijer, R.; Kam ) an pe 
versiteit Utrecht, Netherlands. Robert van de Graaff Lab be 
1985. Library KNAW, Kloveniersburgwal 29, 1011 JV Am- 
sterdam. 

In KVI annual report 1984. 

In order to decompose the quasi-elastic cross section, the 
2°Ne+°*Fe reaction was studied with 11 and 15 MeV/nucleon 
2°Ne* * beams from the KVI cyclotron. Correlations were meas- 
ured between projectile-like fragments and light particles. Singles 
yields were determined for all nuclides heavier than boron. The 
energy spectra are dominated by an energy peak corresponding to 
beam velocity. The a yield for oxygen at 11 and 15 MeV/nu- 
cleon are shown. 2 figs.; 2 


—- (KVI—1984, pp =a i coincidence —_ 
to study electron slow highly 
Mack. M.; Niehaus, A.; Dreatje, A.G. (Rijksuniversiteit 


Utrecht, Netherlands. Afd Experimentele Natuurkunde; 

oe Groningen, Netherlands. Kernfysisch Vers- 

er Inst.). 1985. Library KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 

In KVI annual report 1984. 

In collisions of multiply charged ions with atoms the capture 
of one or more electrons is a very important process. The lack of 
knowledge with regard to the mechanisms governing such capture 
processes has stimulated the start of a research project which is a 
collaboration of the University of Utrecht and KVI. Slow (E = 0.3 
- 5 keV/amu) multiply charged ions are used provided by the 
ECR-source, in collisions with a gas target to examine the electron 
capture processes accompanied by electron emission. Until now, 
nearly nothing was known about the mechanism of electron emis- 
sion. In this paper, the experimental set-up for these measurements 
are described and some first results are presented. 3 refs.; 2 figs. 


44609 (KVI—1984, pp 78-79) Electron capture in colli- 
sions of ions with atomic hydrogen. Dijk- 
kamp, P.; Heer, F.J. de; Ciric, D.; Vlieg, E.; Drentje, A.G.; 
Brazuk, A; Winter, H. ‘(FOM-Instituut voor Atoom-en Mo- 
lecuulfysica, Amsterdam, Netherlands; Institut za Nuklearne 
Nauke Boris Kidric, 


Cone Netherlands. i ; 
nische Univ., Vienna, Austria). 1985. Library KNAW, Klo- 
veniersburgwal 29, 1011 JV Amsterdam. 
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In KVI annual report 1984. 

Measurements on subshell-selective electron capture by slow 
multi-charged ions, are performed. From the absolute measurement 
of the VUV-radiation resulting from the decay of the excited ion 
states produced by electron capture, the authors determine capture 
cross sections for specific subshells of the ion. In addition they have 
determined total capture cross sections directly by means of a 
charge state analyzer. In two figures they show results for C* - H 
collisions which are representative for many of the systems studied. 
2 refs.; 2 figs. 


44610 (KVI—1984, pp 79-81) Surface physics with mul- 
tiply charged ions. Zwart, S.T. de; Boers, A.L.; Drentije, 
A.G.; Fried, T.; Wutte, U. (Rijksuniversiteit Groningen, 
Netherlands. Kernfysisch Versneller Inst.; Research Insti- 
tute of Physics, Stockholm, Sweden; Technische Univ., 
Vienna, Austria. Inst. fuer Allgemeine Physik). 1985. Li- 
brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

In an UHV collision chamber, equipped with a target manip- 
ulator and an electrostatic analyser (ESA), a polycrystalline tung- 
sten target was bombarded with 20 keV multiply charged Ne, Ar, 
and Kr ions. The target was cleaned by regular sputtering with Ar. 
The yield of reflected ions was measured with the ESA as a func- 
tion of ESA voltage at a scattering angle of 30° and an angle of 
incidence of 15°. Energy distributions of the scattered ions are pre- 
sented as well as the integzal of the respective peaks as a function 
of incoming charge state. 1 reference; 2 figs. 


44611 (KVI—1984, pp 81) Relaxation of edge atoms of a 
Tr Con Tanna B.; Boers, A.L. (Rijk- 
suniversiteit Netherlands. Kernfysisch Vers- 
neller ae 1985. Libra KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 

In KVI annual report 1984. 


Alemce Matieusl habs NM (USA)). 1985. Shepherd W-7405- 
ENG-36. 22p. (CONF-8510172—4). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013859. 

From 3. international conference and workshop on radiative 
properties of hot dense matter; Williamsburg, VA, USA (14 Oct 
1985). 

> 0 tenisii tae hinenie whee 
initial observations are shown to lead to the conclusion that there is 
an energetic electron beam produced along the axis of the collaps- 
ing gas shell. An experiment is summarized that directly measured 
some of the characteristics of this runaway electron beam. Finally, 
the results of an experiment which observed a new affect are pre- 
sented along with a model that uses a runaway electron beam to 
explain this new effect. 9 refs., 17 figs. 


44613 (LBL—20877) Inelastic and reactive collisions 
with polarized excited Na atoms. Schmidt, H.; Hertel, 1-V.; 
Lee, Y.T. Coe Berkeley Lab., CA (USA); California 
Univ., (USA). Dept. of Chemistry). Jul 1985. Con- 
tract "03-76 00098. 8p. (CONF-850701—10). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013197. 

From 14. international conference on the physics of electron- 
io ond ene eS ee 1985). 

Polarization effects in inelastic collisions of laser state-pre- 
pared Na(3?P, M/sub J/) with Na* leading to Na(3?D) or Na(3?S) 
are discussed for the energy range E/sub cm/ = 5-47.5eV. Studies 
with linearly polarized light can be explained with a simple “lock- 
ing” model of the Na(P)-orbital. The investigations employing cir- 
cularly polarized light are a very sensitive test of the models de- 
scribing the nonadiabetic angular momentum coupling between 
electronic and nuclear motion. The dynamical effects of the elec- 
tronic spin on the angular momentum transfer are discussed. Recent 
crossed-beam experiments on the Na + O2 -> NaO = O reaction 
in the energy range E/sub cm/ = 0/3-0.8eV show a pronounced 
dependence on the electric electronic symmetry of Na. 17 refs., 11 
figs. 
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44614 (LBL—21646) Lamb shift in heliumlike uranium 
(U**), Munger, C.; Gould, H. (Lawrence Berkeley Lab., 
= (USA); California ‘Univ., Berkeley (USA). Dept. of 

ysics). May 1986. Contract ACO03-76SF00098. 
(CONF 8607014), NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013198. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

We report a preliminary value of the Lamb shift in two-elec- 
tron heliumlike U®™* of 69.1 (8.0) eV which is in agreement with 
the theoretical value of 75 eV for the one-electron Lamb shift at Z 
= 92. 8 refs., 2 figs. 


44615 ee Oe La Atomic 
beam-foil spectroscopy. S (US Sales Only), PC 
A13/MF AO1. File ember DE86702990. 

In Annual report June 1985. 

Beam-foil spectroscopy is a well-established technique for 
exciting outer-shell transitions which are generally not observable 
by other spectroscopic techniques. Energetic heavy-ion beams are 
accelerated by the Van De Graaff accelerator. Outer-shell excita- 
tions are induced by passing the beam through a thin carbon foil. 
The de-excitation radiation in the visible to ultraviolet region is ob- 
served in an optical spectrometer. The projects described in this 
section have investigated atomic spectra for ionised oxygen atoms 
(with 2 to 5 electrons stripped from the atom). 


44616 (ORNL—6128, pp 25-26) Particle-solid interac- 
ete ie OS ne ee te to ae 
ing. Robinson, M.T. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Calculations of the self-sputtering yield of polycrystalline a- 
uranium were reported earlier. The results, obtained with the 
MARLOWE program, are sensitive to assumptions about the in- 
elastic (electron excitation) energy losses of fast atomic recoils. 
Similar results were found by Eckstein and Biersack with the struc- 
tureless medium code TRIM SP. The extreme cases are a so-called 
local model in which the inelastic loss is correlated with the apsis 
in each atomic collision and a nonlocal model in which the loss de- 
pends only on the particle kinetic energy and the distance along 
each flight segment. The two models differ mainly in that the 
former shows much smaller inelastic losses at low energies than 
does the latter. Sputtering yields calculated with the local model 
were twice those with the nonlocal model, independent of the inci- 
dent energy, at energies above about 1 keV. They propose and test 
an explanation for this discrepancy. 


44617 Fluorescence of cyclohexane vapor: Pressure de- 
oo a Sess Wickramasratch M.A.; 
Preses, eston r ——— oO! Chemistry, 
Brookhaven National Laboratory, ~— New York 


lo. 5, 2445-2449(1 


The pressure dependence of the fluorescence lifetime of cy 
clohexane vapor excited at wavelengths between 168.5 and 175.0 
nm has been investigated. Due to the unusual dependence of the 
lifetime on cyclohexane pressure, a simple Stern—Volmer type of 
extrapolation cannot be used to obtain the collisionless lifetime at 
any of the excitation energies employed. Also, fluorescence decay 
curves fit a single-exponential function only under certain condi- 
tions of pressure and excitation wavelength. The rate constants for 

ing of the excited state(s) by O: at excitation wavelengths of 
172.0 and 169.5 nm are (6.1 +- 0.1) x 10-*° and (7.9 +- 1.4) x 10-° 
cm? molecule™! s~1, respectively. The difference between these rate 
constants is not significantly larger than the experimental uncertain- 
ty. At 172.0 nm, the rate constant for quenching by Xe is (7.1 +- 
0.3) x 10-** cm® molecule s~*, At this same excitation wavelength, 
quenching by He, Ar, 06 tah eamuade mall 


sere Journal of Chemical Physics: 88: 
Sep 1986). 


44618 Measured radiative lifetimes for H. and HD in the 
E-italic,F-italic '£*/sub g-italic/ electronic state, Chandler, 
D.W.; Thorne, L.R. (Combustion Research ge Sandia 
National Laboratories, Livermore, California 94550). Jour- 
nal of Chemical Physics; 85: No. 4, 4, 1733-1737(15 Aug 1986). 
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We have used tunable, pulsed ultraviolet laser radiation to 
prepare Hz and HD in selected rovibronic levels of the E-italic,F- 
italic '=*/sub g-italic/ electronic state. This state is accessible from 
the ground state, X-italic '=*/sub g-italic/ , by means of two- 
photon excitation. Subsequent absorption of near infrared laser radi- 
ation by molecules prepared in the E-italic,F-italic 1*/sub g-italic/ 
state produces ions that are detected by a time-of-flight mass spec- 
trometer. Radiative lifetimes of individual rovibronic levels are de- 
termined by measuring the ion signal as a function of the time delay 
between the ultraviolet and near-infrared laser pulses. A decreasing 
exponential function is fit to the ion signal associated with a par- 
ticular rovibrational level to obtain its liftime. Measured lifetimes 
are in good agreement with previously reported theoretical life- 
times and the single previous measurement. 


Theory of polyatomic photodissociation in the re- 

active infinite order sudden approximation: Application to the 

states of Hs. Kulander, K.C.; Light, J.C. (Theoreti- 

cal Atomic and Molecular Physics Group, Lawrence Liver- 

more National Laboratory, P.O. Box 5508, Livermore, Cali- 

fornia 94550). Journal of Chemical Physics; 85: No. 4, 1938- 
1949(15 Aug 1986). 

The photodissociation of the Rydberg states of Hs and H2D 
via their ground molecular electronic states are treated using the re- 
active infinite order sudden approximation to calculate the final 
scattering state. A new method for performing the sudden calcula- 
tions is proposed and tested for the reactive scattering of H+ He in 
the J-italic = 0 total angular momentum state. Fragment vibration- 
al state distributions and isotopic branching ratios for the photodis- 
sociation process are presented. The line shape of the emission from 
the Rydberg state in the far blue wing is determined for a number 
of initial vibrational states of the molecule. A strong isotope effect 
is seen in the photodissociation of H2D. 


44620 Energy flow and branching ratios between the low- 
lying electronically excited states of PuFs. Pack, R.T.; Rice, 
W.W.; Barefield J.E. II. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Journal of Chemical Phys- 
ics; 85: No. 4, 2054-2068(15 Aug 1986). 

Measurements of the rise and decay times, relative intensi- 
ties, and pressure dependence of the 1.0, 1.9, and 2.3 ym laser-in- 
duced fluorescence (LIF) of plutonium hexafluoride (PuF¢) excited 
at 795 nm are reported. Einstein A-italic coefficients of the transi- 
tions are also determined. Then, all these quantities are used to de- 
termine many of the rate constants of the kinetics of energy flow 
and also the relative quantum yields into the low-lying electronical- 
ly excited states of PuFs. In addition, the data indicate that both 
radiating and nonradiating states are involved in the relaxation. 


44621 Vibrational overtone 
ee See 

sonic expansion. Butler, L.; parents T.M.; Likar, 

Crim, F.F. a of Chemistry, University "of Wis. 
consin, Madison, Wisconsin 53706). Journal of Chemical 
Physics; 85: No. 4, 2331-2332(15 Aug 1986). 

The vibrational overtone excitation spectra of both bound 
and predissociative states of hydrogen peroxide molecules cooled in 
Se ee ee 
Spectra of p-italicr-italice-italicd-italici-italics-italics-italico-italicc- 
italici-italica-italict-italici-italicv-italice-italic states are measured by 
detecting the decomposition product following excitation of an 
overtone vibration. Spectra of b-italico-italicu-italicn-italicd-italic 
states are obtained by a two-photon excitation technique in which a 
second photon excites the molecule from its bound vibrational 
overtone state to a dissociative state. The features in the bound 
state (4v/sub OH/) spectrum are 0.08 to 0.13 cm™! wide, reflecting 
small inhomogeneous broadening, but those to the predissociative 
state (6v/sub OH/) are 1.5 +- 0.3 cm™'! wide. This width, which 
corresponds to a lifetime of about 3.5 ps, reflects coupling into the 
dissociative continuum. 
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Measurement of the rotational spectrum of the 
wales cation (H.O*) by laser magnetic resonance. Strahan, 
S.E.; Mueller, R.P.; Saykally, R.J. (Department of Chemis- 
try and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 85: No. 
3, 1252-1260(1 Aug 1986). 

Nine rotational transitions of v-italic = 0 X-italic-tilde *B- 
italic, HxO* have been measured by laser magnetic resonance. Opti- 
cal combination differences have been combined with the LMR 
data in a weighted least-squares analysis using a Watson S-italic-re- 
duced rotational-fine structure Hamiltonian. Twenty-four molecular 
constants were simultaneously determined, including three hyper- 
fine parameters and the axial components of both the anisotropic 
and rotational g-italic tensors. The anisotropic g-italic tensors are 
compared with their calculated values using the Curl relationship. 
An r-italico structure was determined and is in good agreement 
with several a-italicb-italic i-italicn-italici-italict-italici-italico-italic 
results. 


44623 Characteristics of a compact microwave ion source. 
Walther, S.R.; Leung, K.N.; Kunkel, W.B. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Review of Scientific Instruments; 57: No. 8, 
1531-1535(Aug 1986). Contract AC03-76SF00098. 

A small microwave ion source has been fabricated from a 
quartz tube with one end enclosed by a two-grid accelerator. The 
source is also enclosed by a cavity operated at a frequency of 2.45 
GHz. Microwave power as high as 500 W can be coupled to the 
source plasma. The source has been operated with different geome- 
tries and for various gases in a cw mode. For hydrogen, ion current 
density of 200 mA/cm? with atomic species concentration as high 
as 80% has been extracted from the source. It has been demonstrat- 
ed that low-energy oxygen ion beams can also be extracted from 
the source. Beam-energy spread has been measured to be less than 
leV. 


44624 Dielectronic recombination of Mg* in the presence 
of electric fields. Bottcher, C.; Griffin, D.C.; Pindzola, M.S. 
a Division, Oak Ridge National Laboratory, Oak 

Ridge, Tennessee 37831). Physical Review [Section] A: Gener- 
al Physics; 34: No. 2, 860-865(Aug 1986). 

Electric field mixing and ionization effects on the dielec- 
tronic recombination of Mg* are studied within the context of the 
standard resonance cross-section expression. The eigenvectors for 
the doubly excited Rydberg states were determined by ree apr a 
ing a Hamiltonian matrix which includes internal electrostatic, spin 
orbit, and external field Stark elements. Rydberg-state ionization 
rates are determined using the hydrogenic formula of Damburg and 
Kolosov. A detailed comparison is made between theory and the 
recent variable-field crossed-beam measurements of Mueller e-ita- 
lict-italic a-italicl-italic. 


Dielectronic recombination coefficient for F-like 
pe Chen, M.H. (Lawrence Livermore National Labo- 
ratory, University of California, P.O. Box 808, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
a eae No. 2, 1079-1083(Aug 1986). Contract W-7405- 

Total dielectronic recombination coefficients from F-like to 
Ne-like selenium have been calculated for three F-like initial states 
for electron temperatures in the range 0.01< or =T-italic< or =6 
keV /k-italic/sub B-italic/. The detailed Auger and radiative rates 
were evaluated by using the multiconfiguration Dirac-Fock model. 
Including additional autoionization channels to the excited states of 
the recombining ion in calculations of the stabilization fluorescence 
yields leads to a reduction of the total dielectronic coefficients by 
an amount less than 15%. The peak total dielectronic recombina- 
tion coefficients are 3.2 x 10/sup -11/, 4.2 x 10/sup -11/, and 3.7 x 
10/sup -11/ cm*/sec for the initial *S/sub 1/2/, ?P/sub 1/2/, and 
2P/sub 3/2/ states, respectively. 


64 PHYSICS | 
6403 Atomic, Molecular, And Chemical Physics 


by colli- 
Luk, T.S.; 


oe of Physics, Universi 
Box 4348, Chicago, Illinois 


Chicago, P. 
Review [Section] A: General Physics; 34: No. 
2 1084-1103(Aug 1986). 

The energy spectra of electrons generated by collision-free 
multiphoton ionization of Xe, Kr, Ar, Ne, and He irradiated at in- 
tensities up to —10/sup 15/ W/cm? with picosecond 193-nm (6.41- 
eV) radiation have been studied with an energy resolution of —50 
meV. The formation of multiply charged ions by a sequential proc- 
ess of ionization has been directly detected in the electron spectra 
by the observation of a characteristic pattern of interwoven above- 
threshold-ionization ladder line series. The appearance and relative 
intensity of specific electron lines depends strongly on the presence 
of near-resonances and features of the interaction involving the 


time-of-flight experiments and with differing models of multiphoton 


Increasing quantum yield of sodium salicylate 
shove 80-60 phatee cae : Implications for 
cross sections. Lindle, D.W 3 Ferrett, T.A.; Saws < -- Shay 


and Denese a f Chemistry, University of ae 
Berkeley, California 94720). Physical Review [Section] A: 
General Physics; 34: No. 2, 1131-1136(Aug 1986). 

The quantum yield of the visible scintillator sodium salicy- 


). iew [Section] A: 
Ridge, Teme 34: No. 2, 1165-1177(Aug 1986). Contract AC0S5- 
ORD 1400. 
Unfocused linearly polarized laser beams, in single-pass and 


Sar ee vi 
ator , Princeton University, inceton, 
sical Review [Section] A: General Physics; 
sem 2, 1297-13 15(Aug 1986). 


spec 
measurements cover the wavelength region 3.3—4.1 A-circle and 
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include the forbidden 3p-italic—+2p-italic electric quadrupole lines. 
Transitions in the adjacent sodiumlike, magnesiumlike, and alumin- 
umlike charge states of silver have also been observed and identi- 
fied. The Ly-a spectra of hydrogenlike argon and iron, the K- 
italica spectra of heliumlike argon, potassium, manganese, and iron, 
and the K-italic8 spectrum of heliumlike argon fall in the same 
wavelength region in first or second order and have been measured 
concurrently. These spectra provide a coherent set of wavelength 
reference data obtained with the same spectrometer and from the 
same tokamak. This set is used as a basis to compare wavelength 
predictions for one- and two-electron systems to each other and to 
determine the transition energies of the silver lines with great accu- 
racy. 


44630 K-italic-shell photoelectric cross sections for inter- 
mediate-Z-italic elements at 26 keV. Kumar, S.; Singh, N.; 
Allawadhi, K.L.; Sood, B.S. (Nuclear Science Laboratories, 
Department of Physics, Punjabi University, Patiala 147X2, 
Punjab, India). Physical Review [Section] A: General Physics; 
34: No’ 2, 1571-1571(Aug 1986). 

Our earlier measurements of K-italic-shell photoelectric 
cross sections for intermediate Z-italic elements at 74 and 37 keV 
have been extended to 26 keV using external conversion x rays in 
Sn. The experimental results are found to show fairly good agree- 
ment with the theoretical values of Scofield. 


44631 K-italic-shell ionization cross sections for Al, Ti, 
V, Cr, Fe, Ni, Cu, and Ag by protons and oxygen ions in the 
energy range 0.3—6.4 MeV. Geretschlaeger, M.; Benka, O. 
(institut fuer entalphysik, Tohosnap Saaten Univer. 
sitat Linz, Aa Line Austria). Physical Review [Section] 
A: General Physics; 34: No. 2, 866-873(Aug 1986). 

Absolute K-italic-shell ionization cross sections have been 
measured for thin targets of Al, Ti, and Cu for protons in the 
energy range 0.3—2.0 MeV and for thin targets of Ti, V, Cr, Fe, 
Ni, Cu, and Ag for oxygen ions in the energy range 1.36—6.4 Mev. 
The experimental results are compared to the perturbed-stationary- 
state (PSS) approximation with energy-loss (E), Coulomb (C), and 
relativistic (R) corrections, i.e., the ECPSSR approximation (Brandt 
and Lapicki), to the semiclassical approximation (Laegsgaard, An- 
dersen, and Lund), and to a theory for direct Coulomb ionization of 
the 1s-italico molecular orbital [Montenegro and Sigaud (MS)]. 
The proton results agree within 3% with empirical reference cross 
sections. Also, the ECPSSR provides best overall agreement for 
protons. For oxygen ions, ECPSSR and MS predict experimental 
results satisfactorily for scaled velocities > or =0.4. For lower 
scaled velocities, the experimental cross sections become consider- 
ably higher than theoretical predictions for Coulomb ionization. 
This deviation increases with increasing Z-italic:/Ze; it cannot be 
explained by electron transfer to the projectile or by ionization due 
to target recoil atoms. 


44632 Relativistic distorted-wave results for nickel-like 
gadolinium. Hagelstein, P.L. (Physics ent, Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, P.O. Box 808, Livermore, California 94550). Physical 
Review [Section] A: General Physics; 34: No. 2, 874-884(Aug 
1986). Contract W-7405-ENG-48. 

Electron collisional data are required for population kinetics 
modeling and spectral predictions of highly ionized ions in high- 
temperature plasmas. Nickel-like ions are especially interesting for 
their potential use in soft-x-ray laser schemes pumped by electron 
collisional excitation and recombination. For highly stripped ions of 
moderate to high Z-italic, relativistic effects begin to play a role in 
the atomic-physics calculations. We have used a relativistic multi- 
configurational distorted-wave model for the calculation of electron 
excitation cross sections and rate coefficients between the 3s- 
italic?3p°3d/sup 10/ Ni-like Gd ground state and the singly excited 
states with an N-italic-shell electron. 


44633 Spectral and electron-collision properties of atomic 


ions: Threshold phase shifts. Theodosiou, C.E.; Manson, 
S.T.; Inokuti, M. (Department of Physics and Astronomy, 
The University of Toledo, Toledo, Ohio 43606). Physical 
198)” [Section] A: General Physics; 34: No. 2, 943-953(Aug 
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Threshold phase shifts (or equivalently, quantum defects at 
the series limit) are calculated within the framework of the Hartree- 
Slater (central-field) approximation for positive atomic ions with 
nuclear charge number Z-italic< or =37. The results are displayed 
in isoelectronic (the number of electrons, N-italic, constant), isonu- 
clear (Z-italic constant), and isoionic (Z-italic-N-italic constant) pic- 
tures. The systematics of the threshold phase shifts are delineated, 
and the utility of each of the pictures is discussed. The possibilities 
and pitfalls of interpolation to generate new data are also discussed. 
This paper represents the initial report of a systematic investigation 
of ionic properties. 


New quantum numbers in collision theory. II. An- 
se sisal amie. Lan, C. (James 
Franck Institute, University of Chicago, 5640 South Ellis 
Avenue, Chicago, Illinois 60637). Physical Review [Section] 
A: General Physics; 34: No. 2, 959-964(Aug 1986). 

Geometrical relationships illustrate the significance of the 
transformation between new and orbital quantum numbers. The 
semiclassical analysis of 6j-italic coefficients by Ponzano and Regge 
clarifies the geometrical relationships and identifies a classically for- 
bidden range, which can be singled out for its small contribution to 
the summation over the partial waves relevant to observable param- 
eters (differential cross section and orientation). 


44635 Scattering of electrons by atomic hydrogen at in- 
termediate energies: Total cross section from 12 to 54 eV. 
Callaway, J.; Oza, D.H. (Department of Physics and As- 
tronomy, Louisiana State University, Baton Rouge, Louisi- 
ana 70803-4001). Physical Review [Section] A: General Physics; 
34: No. 2, 965-968(Aug 1986). 

The total cross section for electrons scattered by ground- 
state hydrogen atoms has been calculated for incident energies from 
12 to 54 eV. The calculations are based primarily on an 11-state ex- 
pansion including seven pseudostates. The cross section for all in- 
elastic processes is also reported. 


Charge transfer in the eikonal approximation. 
Sinha, C.; Tripathi, S.; Sil, N.C. ent of Theoretical 
Physics, Indian Association for the Cultivation of Science, 
Jadavpur, Calcutta 700X2, India). Physical Review [Section] 
A: General Physics; 34: No. 2, 1026-1030(Aug 1986). 

A new technique has been proposed and outlined to calcu- 
late the rearrangement amplitude in the eikonal approximation, 
taking a consistent account of the internuclear potential term in 
order to satisfy the boundary condition properly. The six-dimen- 
sional integral of the Glauber eikonal transition amplitude has been 
reduced to a single-dimensional one, which is to be evaluated nu- 
merically. Numerical results for the process H* +H(is- 
italic) -sH(Ie-italic) H* have been computed for the intermediate- 
and high-energy regions and have been compared with other exist- 
ing theoretical results. 


M.H. (University of California, Lawrence Livermore Na- 
tiorial Laboratory, Livermore, California 94550). Physical 
Review [Section] A: General Physics; 34: No. 2, 1073- 
1078(Aug 1986). Contract W-7405-ENG-48. 

Dielectronic recombination coefficients for ground-state ions 
of the Ne isoelectronic sequence have been calculated for seven 
ions, with atomic number 18< or =Z-italic< or =54, in the isolat- 
ed resonance approximation, for temperatures in the range 0.2< or 
=T-italic< or =6 keV. The Auger and radiative rates of each 
doubly excited state were evaluated explicitly by using the multi- 

Dirac-Fock model. The calculations were performed 
with intermediate coupling. The effect of the configuration interac- 
tion was also included for the low-lying doubly excited states. The 
effect of Coster-Kronig-type transitions on the dielectronic rate co- 
efficients has been found to be very significant for low-Z-italic ions. 
However, it is quite small for medium and heavy ions. The effect of 
relativity on the total dielec- tronic coefficient and dielectronic sat- 
ellite spectra is also discussed. 
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44638 Polarization effects in elastic photon-atom scatter- 
ing. Roy, S.C.; Sarkar, B.; Kissel, L.D.; Pratt, R.H. (Depart- 
ment of Physics, Bose Institute, Calcutta 700009, India). 
Physical Review [Section] A: General Physics; 34: No. 2, 1178- 
1187(Aug 1986). 

We have calculated two linear polarization effects in the 
elastic scattering of x rays and y rays (in the energy range a few 
keV to little above 1 MeV) from targets with Z-italic ranging from 
13 to 92, using Rayleigh scattering amplitudes obtained numerically 
with the procedures of Kissel e-italict-italic a-italicl-italic. We con- 
sider both polarization of an unpolarized beam in scattering and 
asymmetries in the scattering of an initially polarized beam. Con- 
trary to the simple form-factor predictions these polarization effects 
depend on atomic number (Z-italic) and photon energy (E-italic). 
Results obtained using only K-italic-shell Rayleigh amplitudes are 
not too different from those using total-atom amplitudes. In some 
cases polarization properties are more sensitive to Delbrueck ampli- 
tudes than the differential cross sections. Theoretical predictions are 
compared with the limited experimental data for both types of 
measurements. 


44639 Tests of separable expansions of the exchange 
kernel in inelastic electron collisions. Collins, L.A.; Schnei- 
der, B.I. (Theoretical Division (T4/T12), Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] A: General Physics; 34: No. 2, 1564- 
1567(Aug 1986). 

For inelastic scattering of electrons by several representative 
atomic systems, we test the validity of various separable expansions 
for the exchange kernel in terms of simple analytical basis functions 
such as Gaussian-type orbitals (GTO’s). We find that bases of the 
order of from 10 to 20 GTO functions centered at the nucleus give 
an accurate representation of the nonlocal exchange terms and 
produce cross sections in excellent agreement with those from a 
traditional treatment of exchange. 


44640 Branching ratios for excitation to highly excited 
levels or ionization of complex ions. Sampson, D.H. (Depart- 
ment of Astronomy, The Pennsylvania State University, 
University Park, Pennsylvania 16802). Physical Review [Sec- 
tion] A: General Physics; 34: No. 2, 986-1006(Aug 1986). 

For excitation to very high levels or ionization of a complex 
ion there are sometimes several possible final states for the remain- 
ing core (next higher stage of ionization in the case of ionization). 
Then formulas, such as the widely used ionization formula of Lotz 
or other ionization and excitation formulas in which the cross sec- 
tion is expressed essentially as a product of the number of electrons 
in the initial subshell times a cross section having the form of a hy- 
drogenic ion cross section, must be multiplied by an additional 
factor giving the relative probability or branching ratio for the = 
ticular final state of the core. This problem was considered pre 
ously by Bely and Schwartz [Astron. Astrophys. 1, 281 (19659) 1 for 
the case of ionization. They used L-italicS-italic coupling, exchange 
was neglected and the remaining core was assumed to contain one 
or two partially filled subshells. Here we have included exchange 
and we have obtained the branching ratios for j-italicj-italic cou- 
pling as well as L-italicS-italic coupling for the general situation 
that any number of filled and partially filled subshells are present. 
The results apply for both collisional and radiative transitions. 


44641 Chaos and incoherence in a model of multiple- 
photon excitation of molecular vibrations. Ackerhalt, J.R.; 
Milonni, P.W. (Theoretical Division, Los Alamos National 
Laboratory, University of California, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
34: No. 2, 1211-1221(Aug 1986). 

We consider in detail our earlier classical model of multiple- 
photon excitation of molecular vibrations in an infrared laser field, 
wherein the observed fluence dependence of the process is associat- 
ed with chaotic variations of a pumped mode. We focus our atten- 
tion first on a quasicontinuum model of background vibrational 
modes, which provides us with a dynamical system in which the 
role of chaos is neatly interpretable. Then we consider a model 
with only a finite number of background modes in order to cor- 
roborate the conclusions drawn from the quasicontinuum model. 
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44642 Low-energy electron-atom scattering: The case of 
near degeneracy. Feinberg, G.; Sucher, J.; Amado, R. (De- 
partment of Physics, Columbia University, New York, New 
Ta 1986 Physical Review Letters; 57: No. 4, 416-419(28 

We study low-energy elastic electron scattering from an 
atomic or molecular target for the case where the initial state of the 
target is close in energy to target states of opposite parity. We 
show that under these circumstances there is a range of small scat- 
tering angles in which the angular distribution varies rapidly. Ex- 


411(28 Jul 1986). 
A variational Dirac-Hartree-Fock procedure is introduced 


eigen. 
verge ion from above to the numerical Dirac-Hartree-Fock 
results as the dimension of the basis set is increased. Results for the 
1s-italic?, 2s-italic?, and 2p-italic/sub 1/2/? shells are presented as 
examples. 


Energetic cluster impacts on thin gold and tanta- 
tum films. Matthew, M.W.: Beuhler, R.J.; Ledbetter, M.; 
Friedman, L. (Brookhaven National Lab., Upton, NY). 
Journal of Physical Chemistry; 90: No. 14, 3152-3159(3 Jul 
1986). Contract AC02-76CH00016. 

Results of studies of impact of protonated water cluster ions, 
containing from 25 to 150 water molecules with kinetic energies as 
high as 300 keV, on thin gold or thin tantalum deposits on carbon 
films will be presented. Energies per water molecule ranged from 
1.3 to 12 keV. Craters or holes in the thin heavy metal deposits 
were observed by transmission electron microscopy. Estimates of 
the cluster energy deposited in all of these experiments support the 
conclusion that cluster impacts deposit energy in targets at rates 
higher than predicted from classical two-body interaction stopping 
power theory. 


Lamb shifts and fine-structure splittings for light 
corrections. 


44645 

muonic ions: H 
Drake, G.W.F. t of Physics, University of 
Windsor, Windsor, tario, Canada N9B 3P4). Physical 
1980. [Section] A: General Physics; 34: No. 1, 620-623(Jul 
1986). 


Swainson, R.; 


Our previous calculations for the energy splittings of the 
states 2s-italic/sub 1/2/-2p/sub 1/2/ and 2s-italic/sub 1/2/-2p/sub 
3/2/ for the muonic ions p~ -Li, p~ -Be, and p- -B are extended to 
include hyperfine-structure corrections. The results show that there 
is a rich spectrum of well-resolved hyperfine transitions lying 
throughout the visible and infrared parts of the spectrum. A meas- 
urement of the transition frequencies would provide a precise deter- 
mination of the nuclear radius and the hyperfine-structure coupling 
constants. 


44646 Relativistic calculation of atomic 
ization by protons. Chen, M.H.; B. (Lawrence 
Livermore National , University of California, 
Livermore, California 94550). Physical Review [Section] A: 
General Physics; 34: No. 1, 87-92(Jul 1986). 

Relativistic plane-wave Born-approximation calculations of 
cross sections for N-italic-shell ionization of /sub 83/Bi and /sub 
92/U by protons with incident energies from 0.02 to 5 MeV are re- 
ported. The calculations were carried out by using Dirac-Hartree- 
Slater wave functions. Binding-energy change and Coulomb deflec- 
tion were taken into account. The relativistic cross sections are 
compared with values from nonrelativistic Hartree-Slater wave 
functions to study the effects of relativity. A test calculation with 
hydrogenic wave functions yields very different results. The only 
available measurements (for /sub 74/W), revised with a corrected 
4d-italic fluorescence yield, with present theoretical predic- 
tions for E-italic:< or =0.1 MeV but fall below theory by a factor 


N-italic-shell ion- 
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of 6 above E-italic: = 0.4 MeV. This glaring discrepancy invites 
further investigation. 


tional Laboratory, University iforni 0s, 
New Mexico 87545). Physical Review [Section] A: General 
Physics; 34: No. 1, 93-96(Jul 1986). 

Electron-photon coherence and correlation parameters for 
electron-impact excitation of the n-italic *P (n = 2—8) states of 
helium at 80 eV are predicted to be essentially independent of the 
principal quantum number (n-italic), and the available experimental 
data for n-italic = 2 and 3 show (semiquantitatively) the same be- 
havior. The n-italic independence of these parameters predicted by 
first-order many-body theory can be explained using basic concepts 
associated with quantum-defect theory and, if verified by further 
experimental results, has important consequences for understanding 
the physics of the electron-atom scattering process. 


44648 Multiple ionization and x-ray line emission result- 
ing from inner-shell electron ionization. Jacobs, V.L.; Rozs- 
nyai, B.F. (E. O. Hulburt Center for S Research, Naval 
Research Laboratory, Washington, D.C. 20375-5000). Physi- 
cal Review [Section "A: General Physics; 34: No. 1, 216- 
226(Jul 1986). 

We report an application of our previously developed model 
for determining the probabilities P-italic(a/sub N-italic/,N-italic/ 
sub A-italic/) of emitting N-italic/sub A-italic/ Auger electrons and 
the probabilities P-italic(a/sub N-italic/,B/sub N-italic/—»y/sub N/) 
of the radiative transitions B/sub N-italic/—»y/sub N/ during the 
cascade decay process following the creation of an arbitrary distri- 
bution a/sub N-italic/ of N-italic vacancies among the n-italicl- 
italic subshells of an atomic system. Particular emphasis has been 
given to the effects of single inner-shell vacancies, which may be 
created by energetic charged-particle collisions or by x-ray pho- 
toionization. Results of calculations are presented for single inner- 
shell electron ionization of iron ions from the neutral atom through 
the heliumlike ionization state, taking into account all of the Auger, 
Coster-Kronig, and electric dipole radiative transitions which can 
occur during the inner-shell vacancy-cascade process. The impor- 
tance of the multiple ionization which results from Auger electron 
emission and of the x-ray satellite line radiation which is produced 
by the radiative decay of multiple-vacancy states is investigated for 
inner-shell electron ionization by electron collisions and by photon 
impacts. 


Spectrum and energy levels of Y VI. Persson, W.; 
Reader, J. (National Bureau of Standards, Gaithersburg, 
by war 20899). Journal of the Optical Society of America 
B: Optical Physics; 3: No. 7, 959-988(Jul 1986). 

The spectrum of the five-times-ionized yttrium atom (Y VD, 
excited in a sliding-spark discharge, was studied in the 160—2500 
A-circle range. About 900 Y VI lines were classified as transitions 
between 101 odd and 69 even energy levels.The energy-level 
system established includes almost all levels of the 4s-italic?4p- 
italic’, 4s-italic4p-italic®, 4s-italic?4p-italic®4d-italic, 5d-italic, 5s- 
italic, 6s-italic, and Sp-italic configurations and a number of levels 
of the 7s-italic, 4f-italic, and 4s-italic4p-italic‘4d-italic configura- 
tions. The observed level system has been theoretically interpreted 
by means of Hartree—Fock calculations and least-squares paramet- 
ric fits. Strong configuration mixings are found between the 4s- 
-italic4p-italic® and 4s-italic?4p-italic*4d-italic configurations, be- 
tween the 4s-italic*4p-italic*Sp-italic and 4s-italic4p-italic*4d-italic 
configurations, and between the 4s-italic?4p-italic*4f-italic and 4s- 
italic4p-italic‘4d-italic configurations. From the optimized energy- 
level values, a system of Ritz-type wavelength standards with accu- 
racies varying from 0.0003 to 0.003 A-circle in the range 179—500 
A-circle has been determined. The ionization as determined 
from 4s-italic?4p-italic*n-italics-italic levels (n-italic = 5-7) is 737 
110 +- 200 cm/sup -1/ (91.390 +- 0.025 eV). 
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Infrared diode-laser measurements of some pores 
helium (*He I 1s-italic n-italicl-italic) fine-structure transi 
tions. Sears, T.J.; Foster, S.C.; McKellar, A.R.W. - 
ment of Ch Brookhaven National | oe 
Upton, New York 11973). Journal of the Optical Society of 
America B: Optical Physics; 3: No. 7, 1037-1038(Jul 1986). 

Five transitions in neutral atomic helium involving single- 
electron-excited S-italic, P-italic, and D-italic levels with n-italic = 
3 to 8 and An-italic = 0 and 2 have been measured in the mid- and 
far-infrared regions by using tunable-diode-laser sources. The accu- 
racies of the relevant intervals have thus been improved by a factor 
of approximately 10 with respect to previous optical measurements. 
These results should be of use in refining the determination of 
helium energy levels. 


ions 


by synchrotron radiati 3 ; 

Sellin, 1.A.; Liljeby, L.; Huldt, S.; Johansson, S.h.; Nilsson, 
E.; Church, D.A. (Physics ent, University of Ten- 
nessee, Knoxville, Tennessee 37996 and ao Division, 
Oak a National Laboratory, Oak Ri dee, Tennessee 
37831). Physical Review Letters; 56: No. 24, 2614-2617(16 Jun 
1986). Contract AC05-840R21400. 

Very low-energy highly charged ions have been produced 
by use of white and monochromatic x rays from a wiggler line at 
the Stanford Synchrotron Radiation Laboratory to generate vacan- 
cy cascades following inner-shell photoionization. Recoil-ion ener- 
gies have been determined and are shown to correspond essentially 
to room temperatures, even for high charge states. Promising 
cations to study of the interaction of stellar radiation with cold 
matter, to high-brightness ion-source development, to precision 
spectroscopy, and to angle-resolved chemical-physics reactive-scat- 
tering studies are discussed. 


44652 Giant resonances in the electron-impact ionization 
of heavy atoms and ions. Younger, S.M. (A-Division, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Physical Review Letters; 56: No. 24, 2618-2620(16 
Jun 1986). 

The first interpretation of giant resonance behavior in the in- 
elastic scattering of electrons from heavy ions is reported for the 
electron impact double ionization of Cs*. A discussion of the par- 
tial-wave potentials and phase shifts leading to this phenomenon is 
presented along with results of several distorted-wave calculations 
of the cross section. The theoretical cross sections are in good 
agreement with the results of a crossed-beam measurement. 


44653 Crossed-beam studies of energy and angular distri- 
butions of organometallic reactions: decarbonylation of acetal- 
dehyde by Fe* and Cr*. Sonnenfroh, D.M.; Farrar, J.M. 


(Univ. of Rochester, NY). Journal of the American Chemical 
Society; 108: No. 12, "3521-3522(11 Jun 1986). 

The energetics and dynamics of the reactions of gas-phase 
transition-metal ions with organic molecules are topics of active re- 
search and speculation at present. In the present work, the authors 
report the first crossed-beam studies of gas-phase transition-metal 
ion chemistry, demonstrating that product kinetic energy and angu- 
lar distributions probe the potential energy surface topology of 
simple carbon-carbon bond cleavage reactions. The studies yield in- 
formation on the lifetimes and stabilities of key intermediates and 
assess the partitioning of energy in these species. The authors 
present results on the direct decarbonylation of acetaldehyde by 
Fe* and Cr*. 


44654 Infrared energy levels and intensities of carbon di- 
oxide Part 3. Rothman, L.S. (U.S. Air Force we 
Laboratory, Optical Physics Division, Hanscom Air 

Base, Massachusetts 01731). Applied Optics; 25: No. 11, i 
1816(1 Jun 1986). 

New spectroscopic constants have been calculated for seven 
isotopic variants of carbon dioxide. Extensive new high resolution 
observations provide access to the majority of the vibrational 
energy levels for %C**O, and '°C**Q, below 7000 cm™! and for 
122C16Q*O below —5000 cm™*. Recent intensity measurements pro- 
vided by Fourier transform spectroscopy have been incorporated 
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with parallel band intensity calculations to furnish improved band 
intensities for a significant number of carbon dioxide bands. An up- 
dated list of 634 bands which play a role in terrestrial atmospheric 
transmission and emission problems is given. The constants provid- 
ed in this paper are also of use in preliminary analysis for identify- 
ing transitions observed for the first time or measured to higher ro- 
vibrational levels. 


44655 Photoelectron study of the 4d subshell of atomic 
tin between 35 and 115eV. Gerard, P.; Krause, M.O.; Carl- 
son, T.A. (Oak Ridge National Lab., TN, USA). Zeitschrift 
fuer Physik D: Atoms, Molecules and Clusters; 2: No. 2, 123- 
126(Jun 1986). Contract AC05-840R21400. 

Partial cross sections sigma and angular distribution param- 
eters 8 have been measured for the 4d electrons of atomic tin be- 
tween 35 and 115 eV. Our data for tin (Z=50) are compared with 
relativistic-random phase approximation (RRPA) calculations on 
the closed-shell atom cadmium (Z=48). Satisfactory agreement is 
found if the results are normalized to the same photoelectron 
energy. Comparison with RRPA calculations made for palladium 
(Z=46) and xenon (Z=54) reveals some differences. Other experi- 
mental data for the 8 parameter are in good agreement with our 
values. 


Experimental and theoretical study of QED cor- 
soutien tn Ge anenoh alain at halons team, baetlaaie PP. 
Gorceix, O.; Tavernier, M.; Briand, J.P.; Desclaux, J.P.; 
Marrus, R.; "Prior, M. (Paris-6 Univ., 75, "France. Lab. de 
Physique Atomique et Nucleaire; Institut Curie, 75 - Paris, 
France; CEA Centre d'Etudes Nucleaires de Grenoble, 38, 
France. Service de Physique; California Univ., Berkeley, 
USA. Dept. of Physics; Lawrence Berkeley Lab., CA, 
USA). Zeitschrift fuer Physik D: Atoms, Molecules and Clus- 
ters; 2: No. 2, 149-151(Jun 1986). 

The energy of the Lyf and Lyy lines of helium-like iron has 
been measured with a precision of 25 ppm. The study of these tran- 
sitions involving levels of high principal quantum number (n=3 and 
n=4) provides us with informations on the ground state 1 *So of 
the ion. The experimental values are compared to MCDF calcula- 
tions including QED two-body corrections. 


44657 Spectrum and energy levels of the sodiumlike ion 
Sr/sup 27+/. Reader, J. (National Bureau of Standards, 
Gaithersburg, Maryland 20899). Journal of the Optical Socie- 
ty of Anne B: Optical Physics; 3: No. 6, 870-873(Jun 1986). 

The spectrum of Sr/sup 27+/ was observed with a laser- 
produced plasma and a 2.2-m grazing-incidence spectrograph in the 
region 12—160 A-circle. From the identification of 37 lines, a 
system of 27 energy levels of the type 2p-italic*n-italicl-italic was 
determined. The level system includes the configurations n-italics- 
italic(n-italic = 3-5), n-italicp-italic(n-italic = 3-6), n-italicd-italic(n- 
italic = 3-7), n-italicf-italic(n-italic = 4-6), and 5g-italic. The ioni- 
zation energy is determined as 11 188200 +- 1000 cm/sup -1/ 
(1387.16 +- 0.12 eV). 


44858 Threshold law for simultaneous Rydberg electron 
ee eae eee, Ses, H.-P.; ee 
; Burgdoerfer, J.; Elston, S.B.; Engar, P.; 

CRasenbe Univ., Knoxville, USA; Oak Ridge Netional 
Lab., TN, USA). pp 526 of Electronic and atomic collisions. 
Abstracts of contributed “a M.J.; Huestis, 
D.L. (SRI International, lo Park, CA (USA). Molecular 
Physics Lab.); Saxon, R.P. (SRI International, Menlo Park, 
CA (USA). Chemical Physics Lab.) (eds.). Amsterdam, 
Netherlands; North-Holland (1985). 

From 14. International conference on the physics of elec- 
tronic and atomic collisions; Palo Alto, CA, USA (1985). 

Many figs.; many tabs. . 
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44659 Statistical multipoles for cusp electrons and Ryd- 
berg electrons. Burgdoerfer, J. (Tennessee Univ., Knoxville, 
USA; Oak Ridge National Lab., TN, USA). pp 527 of Elec- 
tronic and atomic collisions. Abstracts 


eds.). Amsterdam, Netherlands; Nock Ear. 


Physi 
land (1985). 
From 14. International conference on the physics of elec- 
tronic and atomic collisions; Palo Alto, CA, USA (1985). 
Many figs.; many tabs. . 


44660 Convoy electrons from 100 KeV H on carbon foils 
measured in coincidence with emerging protons and H — 
Focke, P.; Meckbach, W.; Nemirovsky, I. Berry, S 
Sellin, LA; Menendez, M.G.; Duncan, MM. (Centro A 
mico "Bariloche and Instituto ’Balseiro, San Carlos de Bari 
loche, Argentina; Tennessee Univ., Knoxville, USA; Oak 
a National Lab., TN, USA; Georgia Univ., — 
524 of Electronic and atomic collisions. 


(USA). Chemical Physics Lab.) (eds.). Amsterdam, Nether- 
lands; North-Holland (1985). 

From 14. International conference on the physics of elec- 
tronic and atomic collisions; Palo Alto, CA, USA (1985). 

Many figs.; many tabs. . 


44661 Galerkin methods for solving the Schroedinger and 
Dirac equations. Bottcher, C.; Strayer, M.R. (Oak Ridge 
National Lab., TN, USA). pp 540 of Electronic and atomic 
collisions. Abstracts of contributed papers. Coggiola, M.J.; 
Huestis, D.L. (SRI International, Menlo Park, CA (USA). 
Molecular Physics Lab.); Saxon, R.P. (SRI International, 
Menlo Park, CA (USA). Chemical Physics Lab.) (eds.). 
i Netherlands; North-Holland (1985). (CONF- 

From 14. international conference on the physics of electron- 
ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 

Many figs.; many tabs. . 


44662 Double and single electron capture in 1-2 MeV/u 
O* -He collisions. Hippler, R.; Datz, S.; Miller, P.D.; Pep- 
miller, P.L. (Oak Ridge National Lab., TN, USA). pp 505 
of i and atomic collisions. Abstracts of contributed 
pene. ggiola, M.J.; Huestis, D.L. (SRI ee 
enlo Park CA (USA). Molecular Physics Lab.); Sax 

R.P. (SRI International, Menlo Park, CA A (USA). Chemical 
Physics Lab.) (eds.). Amsterdam, Netherlands; North-Hol- 
land (1985). (CONF-850701—). 

From 14. international conference on the physics of electron- 
ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 

Many figs.; many tabs. . 


44663 Charge of 85-200 MeV/amu Xe **, 
Xe*** and Xe5** ions 


penetrating through solid targets. 
Gould, H.; Alonso, J.; Munger, C.; Anholt, R.; Meyerhof, 
W.E.; Thieberger, P.; We; , HE. (Lawrence Berkeley 
Lab., "CA, USA; Stanford niv., CA, USA. 
ics; Brookhaven National Lab., "Upton, NY, U 
of oe aaa and atomic collisions. Abstracts of contributed 
om Ss la, M.J.; Huestis, D.L. (SRI rae fo 
enlo Park C. on (USA). Molecular Physics Lab.); Sax 
R.P. (SRI International, Menlo Park, CA ( (USA). Chemical 
Physics Lab.) (eds.). Amsterdam, Netherlands; North-Hol- 
land (1985). (CONF-850701—). 
From 14. international conference on the physics of electron- 
ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 
Many figs.; many tabs. . 
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Prospects for research with radioactive beams and 
pol Nitschke, J.M. (Lawrence Berkeley Lab., Univ. of 
California, Berkeley). pp 230-243 of of the 
TRIUMF-ISOL wor! oe Vancouver, British Columbia; 
TRIUMF (1984). (CONF-8406149—). 

From TRIUMF-ISOL workshop; Montreal, Canada (13 Jun 
1984). 

Ola te fies ili in al lla 
field of physics. Nuclei of all naturally occurring elements and iso- 
topes can be accelerated to energies as high as 2 GeV/A with even 
higher energies expected in the future. With the advent of relativis- 
tic heavy ion accelerators and the development of high intensity 
on-line isotope separators it has now become possible to explore a 
new dimension in nuclear physics based on the production and ap- 
plication of radioactive ion beams (RIB). More than 1400 unstable 
nuclei with half lives of more than 1 ys are known and could po- 
tentially serve as projectiles in RIB experiments. In the past RIB’s 
have been used mostly in astrophysical research and biomedical ap- 
plications or at low energies (~ i cin vin conleeation Htthondine 
isotope separators. The purpose of this paper is firstly to point out 
that there are now several promising possibilities to obtain RIB's of 
acceptable intensity and that secondly a large variety of scientific 
questions can be addressed should such beams become routinely 
available. 
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44665 (AD-A—166917/5/XAB) GAMBLE-II imploding 
sodium plasma. I. Calibration of the helium-like resonance 
line as a pump source and detection of fluorescence in neon. 
Memorandum report, October 1985-January 1986. Davis, J.; 
a 3 Apruzese, J.P. (Naval Research Lab., 
SA)). 10 “el 1986. 32p. (NRL-MR— 

3765). Ss, PC A03/MF AOl1 

Numerical simulations are performed describing the behavior 
and properties of an imploding cylindrical annular sodium plasma. 
Special attention is devoted toward calibrating the power radiated 
in the heliumlike resonance line for application as a pump source in 
x-ray laser experiments. Detection of fluorescence in a nearby neon 
plasma is also discussed. 


44666 (AD-A—167134/6/XAB) VIPER conductivity 
model. Memorandum report. Slinker, S.P.; Hubbard, R.F. 
(Naval Research Lab., W: n, DC (USA)). 24 Apr 
1986. 20p. (NRL-MR—5777). S, PC A02/MF A0Ol1. 
Beam-propagation codes such as the hose simulation code 
VIPER require simple models for treating the generation of con- 
ductivity by the beam pulse. The VIPER conductivity model cal- 
culates the electron density n/sub e/ (r,zeta,z) where zeta = ct-z is 
the distance from the beam head. The rate equation for n/sub e/ 
treats beam-impact ionization, avalanche ionization, and recombina- 
tion. Rate coefficients and momentum-transfer frequency are func- 
tions of the electron temperature T/sub e/ which is itself estimated 
from the ratio of the local electric field to the neutral gas density. 
Since VIPER treats both monopole and dipole beam dynamics, the 
perturbed or dipole conductivity must also be calculated. Bench- 
mark comparisons between the VIPER model and more-elaborate 
treatments of beam-generated conductivity are also presented. 


44667 (iC—85/142) Solitons, Bose-Einstein condensation 
and superfluidity in He II. Chela-Flores, J.; Ghassib, H.B. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Sep 1985. 15p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702727. 
The analytic form of a wave propagating with a constant ve- 
locity and a permanent profile is inferred for a weakly in’ 
Bose gas, using an exact (rather than asymptotic) solution of the 
field equation of the self-consistent Hartree model. The significance 


profound insight recently acquired in studies of the quantum liquids 
involved in the living state. It is concluded that solitons may occur 
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in He II, and may play a significant role in the phenomena of su- 
perfluidity. 52 refs, 1 tab. 


(IC—85/168) Biophysics and the microscopic 
Soe of He II. Chela-Flores, J.; Ghassib, H.B. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. 10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702728. 

Bose-Einstein condensation and solitonic propagation have 
recently been shown to be intimately related in biosystems. From 
our previous demonstration of the existence of solitons in a dilute 
Bose gas we set out the basis for a full microscopic theory of He II. 
This is used to understand recent experiments in He II, which are 
in apparent contradiction. New experiments are suggested by the 
microscopic theory. 17 refs. 


(IC—85/187) Non-universitality of tricritical be- 
Selheb Unable mhetents Singh, K.K. (In 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1985. 
19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702729. 

Tricritical amplitude ratios have been calculated for a mix- 
ture of weakly interacting fermions and bosons. The ratios are char- 
acterized by a quantum parameter a which is proportional to (b°/ 
lambdasub(B)*Ksub(F))sup(1/2) where Ksub(F), lambdasub(B) and 
b denote, respectively, the Fermi momentum of the fermion compo- 
nent, the boson thermal wavelength and the scattering length asso- 
ciated with the fermion-boson interaction. To first order in a, the 
results are formally the same as obtained by Fisher and Sarbach for 
a classical n-component spin model in the limit n — infinity; to 
order a? they differ. It is argued that non-observance of non-uni- 
versal behaviour in *He-*He mixtures is not inconsistent with the 
theoretical estimate following from a. Better experimental accuracy 
in the determination of the amplitude ratios may exhibit non-univer- 
sal behaviour. 12 refs, 1 fig. 


44670 (LBL—21615) Finite element methods for tran- 
sient viscoelastic free surface flows. Keunings, R.; Shipman, 
R. (Lawrence Berkeley. Lab., CA (USA)). May a ae 
tract AC03-76SF00098. 7p. (CONF-860886—1). NTI 
A02/MF A0Oi; 1; GPO Dep. File Number DESCO13193° 
From 2. international conference on numerical methods in 
i processes; Gothenburg, Sweden (25 Aug 1986). 
a numerical technique for solving two-dimen- 
sional transient free surface flows of viscoelastic fluids of the Ol- 
droyd type. The method is based on a Galerkin principle invoked 
on deforming finite elements. Two strategies for the temporal dis- 
cretization are compared in terms of ease of implementation and 
cost effectiveness: a predictor-corrector scheme in which the com- 
putation of the free surface is decoupled from that of velocity and 
stress fields (Keunings 1986a), and a newly developed implicit 
scheme in which the free surface and the flow field are calculated 
simultaneously. 


44671 (LBL—21665) Fluid interfaces in the absence of 
gravity. Bainton, M.C. (Lawrence Berkeley a iris 
io aie May 1986. Contract ACO3-76SF00098. 7 
04/MF A01; 1; GPO Dep. File Number DE LMT 
Tus sci to the giiay aouben apenas 
the absence of gravity for cylinders with curvilinear 
cross-section. The critical contact angle at which the solution 
ceases to exist is also computationally determined. A computer pro- 
gram PLTMG (Piecewise Linear Triangle Multigrid) is used to ac- 
complish this. Numerical solutions by PLTMG to this problem on 
circular and trapezoidal domains are also studied. 18 refs., 33 figs. 


44672 (ORNL—6128, pp 17-18) Critical behavior of a 
dilute interacting Bose fluid. Rasolt, M.; Stephen, M.J.; 
Fisher, M.E.; Weichman, P.B. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC Al3/MF AO0Ol. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors have studied Bose-Einstein condensation in a 
dilute, weakly interacting Bose fluid and showed that the crossover 
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from critical behavior to ideal function. Possible realizations of 
such a system are provided by superfluid *He films adsorbed on 
porous Vycor glass and by spin-polarized hydrogen. Here they ad- 
dress ‘He in Vycor, which is a highly connected, spongelike glass 
with a pore size of 50-80 A in the experiments of Crooker et al. 


(ORNL—6128, pp 19-20) Structure factor of a 
correlated nonuniform Fermion gas at small wavelength. 
Rasolt, M. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Hubbard and Nozieres and Pines were some of the first to 
recognize the utility of studying the detailed dependence of the 
structure factor, for a uniform correlated electron gas, on the indi- 
vidual wave vectors q. Following these ideas there were several 
recent extensions of such calculations to nonuniform systems, with 
some surprising results. It was shown that any nonuniformity, su- 
perimposed on a uniform Fermion system, fundamentally changes 
the nature of the structure factor S/sub A/ (r, r’) in the thermody- 
namic limit. The authors have extended their results for S(r,r’) to 
small separations between r and r’ and showed that the local densi- 
ty approximation to S(r,r’) is not rigorous. 


44674 (ORNL—6128, pp 20) Structure factors for a 
binary mixture of quantum and classical Fermion liquids. 
Rasolt, M. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The structure factor S(q) of a liquid metal shows significant 
differences when measured by neutrons or X rays. Such differences 
are not apparent in liquids where all the electrons are tightly bound 
to the nuclei (e.g., Ar). Of particular interest is the presence of a 
linear dependence in S(q) on the momentum transfer q in the range 
0.08 A~! S absolute value q = 0.3 A~*. The above results have 
been postulated to originate in the two fluid nature of a liquid metal 
(electrons and nuclei). However, microscopic calculations of the 
electron structure factor have not provided an adequate explanation 
of this behavior. The authors have now shown that the interaction 
of the underlying classical liquid of nuclei with the electron fluid, 
does provide such a linear behavior at small q and also gives addi- 
tional variation in S(q) at large q. 


44675 (ORNL—6128, 21-22) Traveling cluster ap- 
proximation for amorphous systems. Kap ian, Te 
Sen, A.K.; Gray, L.J.; Pael (Oak Ridge National Lab. 
TN). Mar 1985. NTIS, PC A13/MF AO0l1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
- September 30, 1984. 

In this paper, the authors apply the TCA concepts to spatial- 
ly disordered, uncorrelated systems (e.g., fluids or amorphous 
metals without short-range order). This is the first approximation 
scheme for amorphous systems that takes cluster effects into ac- 
count while preserving the Herglotz property for any amount of 
disorder. They have performed some computer calculations for the 
pair TCA, for the model case of 5-function potentials on a one-di- 
mensional random chain. These results are compared with exact 
calculations (which, in principle, taken into account all cluster ef- 
fects) and with the CPA, which is the single-site TCA. The density 
of states for the pair TCA clearly shows some improvement over 
the CPA, and yet, apparently, the pair approximation distorts some 
of the features of the exact results. They conclude that the effects 
of large clusters are much more important in an uncorrelated liquid 
metal than in a substitutional alloy. As a result, the pair TCA, 
which does quite a nice job for alloys, is not adequate for the 
liquid. Larger clusters must be treated exactly, and therefore an n- 
TCA with n > 2 must be used. 


44676 (ORNL—6280) Formation of a solid nucleus in su- 
percooled liquid. Alexiades, V.; Solomon, A.D.; Wilson, 
D.G. (Oak ay reg Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 33p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86013520. 

A careful analysis of the thermodynamics of a phase transi- 
tion involving supercooled liquid is presented. Relations are devel- 
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oped for equilibrium temperature, pressures and volumes of solid 


. Banks, . ( 

of Mathematics). 18 Jul 1986. Contract 

W-7405-ENG-48. 22p. 

Dep. File Number D 
The three-dimensional Stokes equation for creeping, incom- 
pressible flow through a doubly periodic, infinite lattice of infinite 
circular cylinders is considered when there is a constant mean flow 
whose direction makes an acute angle with the axes of the cylin- 
ders. It is shown that the problem can be resolved into a two di- 
mensional equation for the component of flow transverse to the 

cylinders and a one dimensional problem for the parallel compo- 

aout. The velocity Sull ter @u-auuanaine deities ath tn ead 
sented by a stream function and the parallel problem reduces to a 
i term. The natu- 
leads to the 


assuming that the vorticity is zero on the outside boundary of this 
cell. The resulting problems can be solved in closed form and give 
an approximation of the flow through the periodic lattice. 6 refs., 2 
figs. 


44678 (UCRL—94997) Physics of dense fluids. Ross, 
(Lawrence Livermore National Lab., CA (USA)). Jul 1986. 
Contract W-7405-ENG-48. 42p. NTIS, PC A03/MF AO0l; 
GPO Dep. File Number DE86013907. 

We review recent advances in the theory of dense fluids and 
of the application of these methods to the study of shock com- 
pressed liquids. 52 refs., 25 figs. 


44679 Molecular dynamics study of a two-dimensional 
with screened Coulomb interactions. 

Astronomy and i 

University, Ev: Illinois 60201). Journal of Chemical 

Physics; 85: No. 4, 2232-2236(15 Aug 1986). 

We have used molecular dynamics to study a two-dimen- 
sional system of point particles with screened Coulomb interactions, 
in a “box” whose size is allowed to vary. In addition to determin- 
ing the familiar energy—temperature relations at both constant area 
and constant pressure, we have obtained pressure—area isotherms, 
diffusion constants, and pair-correlation functions. The results of 
our simulation are expected to be relevant to such systems as polar 
monolayers on the surface of water (Langmuir films) and thin col- 
loidal suspensions. By monitoring the energy—temperature relation 
and the diffusion constant, we have observed first order solid— 
liquid transitions with hysteresis under both constant area and con- 
stant pressure conditions. However, the discontinuities in the pres- 
sure—area isotherms at the transition are almost imperceptible. 
Other thermodynamic relations such as area vs temperature at con- 
stant pressure, and the derivative of pressure vs area, are presented 
to support the analysis. 


44680 en a gery ag ethos mage 
dynamics associated similarity solutions. 
Coggeshall, S.V.; Axford, R.A. (Applied Theoretical Phys- 
ics Division, Los Alamos N National ratory, Los Alamos, 
New Mexico 87545). Physics of Fluids; 29: No. 8, 2398- 
2420(Aug 1986). 

The Lie group invariance properties of the one-dimensional 
radiation hydrodynamic equations with the equilibrium diffusion ap- 
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proximation, a local thermodynamical equilibrium assumption, and 
an arbitrary material equation of state are derived. These 

are used systematically to generate similarity solutions of these 
equations for a given form of the equation of state. A comprehen- 
sive list of allowed similarity solutions for a perfect gas is present- 
ed. Several special cases that have been found previously by other 
authors appear in the list. Many other cases not reported previously 
are also presented. An example numerical solution is given for a 
piston-driven shock with a thermal precursor. 


44681 Turbulent relaxation to a force-free field-reversed 
state. pens. J.P.; Montgomery, D.; Doolen, G.D.; 
Turner, L Naval Research wae atios 
D.C. 2515). (physical Review Letters; 57: No. 4, 428-431(28 
J 

The evolution of nonequilibrium initial conditions of an in- 
compressible magnetohydrodynamic Z-italic pinch is described by a 
three-dimensional, pseudospectral numerical code. Magnetohydro- 
dynamic turbulence develops in the resistive, nonviscous magneto- 
fluid, resulting in the selective decay of the energy relative to the 
magnetic helicity, at Lundquist numbers of only a few hundred. An 
interior force-free region grows with time and achieves spontane- 
ous reversal of the toroidal magnetic field at the wall, without the 
necessity of an external electric field. 


44682 Block-implicit multigrid solution of Navier-Stokes 
a ee eee ee oe (Argonne Na- 
ae ae Components Technology Division, Ar- 
es 39). cnenl of Computational Physics; 65: 
io. 1 Parte 1986) 
Fyre oan 
multidimensional viscous flows is presented. The method solves the 
Navier-Stokes equations in primitive variables using a coupled 
block-implicit multigrid procedure. The procedure is applicable to 
finite-difference formulatins using staggered locations of the flow 
variables. A smoothing technique called symmetrical coupled 
Gauss-Seidel (SCGS) is proposed and is empirically observed to 
provide good smoothing rates. The viscous flow in a square cavity 
with a moving top wall is calculated for a range of Reynolds num- 
bers. Calculations with finite difference grids as large as 321 x 321 
nodes have been made to test the accuracy and efficiency of the 
calculation scheme. The CPU times for these calculations are ob- 
served to be significantly smaller than other solution algorithms 
with primitive varible formulation. The calculated flow fields in the 
cavity are in good agreement with earlier studies of the same flow 


Laboratory, University of California 
y, California 94720). Journal of tational Phys- 
ics; 65: : No, 1, 170-178(ul 1986). Contract A’ 3-76SF00098. 
The "Generalized Riemann Problem” (GRP) method is ap- 
plied to 1-D compressible flows with material interfaces and vari- 
able cross section. The resulting scheme is second-order and used a 
“mixed-type” grid, where cell boundaries can be either Lagrangian 
or Eulerian. In fact, using the analytic resolution of discontinuities 
at cell boundaries, provided by the GRP solution, one can extend 
the scheme presented here to include any adaptive mesh. 


44684 Semi-implicit — for long time scale magneto- 
hydrodynamic computations in three dimensions. Harned, 
D.S.; Schnack, D.D. (Courant Institute of Mathematical 
Sciences, New York University, New —_ New York 
wad 10 Journal of Computational Physics; 65: No. 1, 57- 


Aa sec Angie method for solving the 3-dimensional magne- 
tohydrodynamic equations on long time scales is presented. Stand- 
explicit methods must use time steps which are constrained by a 


of these restrictions so that very large time steps are permitted. The 
method is simple to implement and the computation time for one 
time step is essentially the same as for explicit methods. Numerical 
test results in slab and cylindrical geometry are presented. 
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Explosion of water droplets. Chitanvis, er ao 
yl National Laboratory, Los Alamos, New 
87545). Applied Optics; 25: No. 11, 1837-1839(1 Jun ‘80 
We use self-similarity to describe the motion of vapor ema- 
nating from a water droplet that has been exploded by a short pulse 
from a high energy laser. This approach allows us to obtain a quali- 
tative description of the experiment of Kafalas and Herrmann. 


44686 Spin relaxation in normal liquid *He: T-italic, in 
the Fermi liquid (T-italic< <T-italic/sub F/) regime. Bedell, 
K.S.; Meltzer, D.E. ent of Physics, State Universi- 
ty of New York at Stony Brook, Stony Brook, New York). 
Journal of Low Temperature Physics; 63: No. 3, 215-234(1 
May 1986). 

The low-temperature (T-italic< <T-italic/sub F/) spin relax- 
ation time T-italic, in normal liquid *He is calculated. First an ex- 
pression for T-italic; is obtained using the Landau kinetic equation, 
which is in terms of the perturbations of the scattering amplitudes 
due to nuclear dipole-dipole interactions. These perturbations are 
obtained using the induced interaction model, which explicitly in- 
cludes the effects of many-body correlations arising from the Pauli 
principle. The results are in good agreement with experiment, as 
well as with previous calculations. 
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44687 (AD-A—167159/3/XAB) Resonance widths and 
Alhassid, Y.; lachello, F,; 


ine, (Massac 
(USA). Dept. of Chemistry). 22 Apr 1985. 5p. NTIS, PC 
A02/MF AO01. 

The use of nonunitary discrete, irreducible representations of 
Lie algebras is proposed as a method for the determination of 
widths and energies of resonances. The method is illustrated by ex- 
plicit application to three kinds of resonances; in transmission over 
a well, in transmission over a barrier, and in barrier penetration for 
a family of one-dimensional potentials. The same procedure is also 
useful in an algebraic approach to scattering by a complex (optical) 
potential, and for parametrization of the resonant contribution to 


44688 (INIS-mf—10072) Proceedings of the 5 Warsaw 


symposium on elementary particle physics Kazimierz, Poland, 
24-28 May 1982, Ajduk, Z. (ed.). (Warsaw Univ. (Poland). 
Inst. Fizyki Teoretycznej; Institute of Nuclear Research, 
Warsaw (Poland)). 1982. 472p. (CONF-8205304—). NTIS 
S Sales Only), PC A20/MF AOl. File Number 

DE86780473. 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, — (1 May 1982). 

Individual papers in these proceedings are separately ab- 
stracted. (LEW) 
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44689 (DOE/ER/03130—28) Research program in exper- 
imental high energy physics. Task C progress report, January 
1-December 31, 1986. Lanou, R.E. Jr. (Brown Univ., Provi- 
dence, RI (USA). Dept. of Physics). 1 Jul 1986. Contract 
AC02-76ER03130. 78p. (COO—3130TC-28). NTIS, PC 
A0S5/MF AOI; 1; GPO Dep. File Number DE86013328. 

An experimental program in strong and electro-weak inter- 
action physics of elementary particles is being carried out using 
electronic detection 


or are being prepared utilizing 

at Brookhaven and Fermilab. The work described in this report by 
the Electronic Detector’ Group addresses the following: (1) 
electroweak parameters via neutrino interactions, (2) neutrino mass 
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and oscillations and (3) preparations for experiments ("D-Zero”) at 
the FNAL 2 TeV anti P P Collider. 


44690 (DOE/ER/40033—116) Preliminary results from 
ee ee ee 

pp collisions at = 24.3 GeV. Dukes, C. (European 
Gennkoaen for Seater Research, Geneva (Switzerland); 
Rockefeller Univ., New York (USA). Dept. of Physics). 
Mar 1986. Contract AC02-81ER40033. 4p. (CONF- 
8603119—9). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86013361. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

We present preliminary results on the invariant cross section 
for inclusive 7° production, the eta/m® production ratio, and the 
ratio of direct photons to * production in anti pp collisions at Vs 
= 24.3 GeV in the range 2.5 < p/sub T/ < 4.5 GeV/c. These 
results are from data collected during a start-up run of the experi- 
ment in the fall of 1984 with an integrated luminosity of 4.0 x 10° 
cm~?. 5 refs., 5 figs. 


44691 (DOE/ER/40033—117) Preliminary results from 
experiment UA6: inclusive 70, eta and — cross-sections 
evidence for J/PSI production in p collisions at 
= 24.3 GeV. Goulianos, K. (Rockefeller Univ., New 
York ¢ (USA). t. of Physics; Euro: pean Organization for 
Nuclear Research, Geneva (Switzerland)). 1986. Contract 
AC02-81ER40033. 14p. (CONF-860701—5). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86013362. 
From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 
results on the invariant cross section for inclu- 
sive m° production, the eta/m°® production ratio and the direct 
photon to 77° production ratio in p anti p collisions at Vs = 24.3 
GeV in the transverse momentum range 2.5 < p/sub T/ < 5 
GeV/c are presented. These results are from data collected in an 
initial run of the UA6 experiment in the fall of 1984 with an inte- 
grated luminosity of 4,10°* cm~?. J/Psi production has also been ob- 
served in the e* e~ channel. 8 refs., 7 figs. 


44692 (DOE/ER/40033—118) Experimental studies of 
elementary interactions at high energies. Technical 
progress report. (Rockefeller Univ., New York (USA)). 12 
Jul 1986. Contract AC02-81ER40033. 52p. NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE86013656. 

Work being done with respect to the CERN S anti ppS Col- 
lider experiment UA-6, which seeks to measure direct photon pro- 
duction, neutral pion and neutral eta inclusive cross sections from 
proton-antiproton interactions, is reported. Also reported is data 
analysis for alpha-alpha and p-p collisions performed at ISR. Work 
is being performed on the small angle silicon detector system of 
CDF. An experiment is described to determine the electron neutri- 
no mass with the precision of a few electron volts by measuring the 
tritium beta decay energy distribution near the endpoint. (LEW) 


44693 (DOE/ER/40085—11) High energy physics at 
Tufts University. Progress report, July 16, 1985-July 15, 
1986. (Tufts Univ., Medford, MA (USA)). 15 Jul 1986. Con- 
tract AC02-83ER40085. 112p. NTIS, PC A06/MF AOI; 1 
GPO Dep. File Number DE86013320. 

Experimental projects in high energy physics that are report- 
ed include the Soudan-II Nucleon Decay Project, neutrino physics, 
pion and kaon production of charm and charm-strange states, and 
multiparticle spectrometer studies at Fermilab. Theoretical efforts 
include general kinematic description of polarization in scattering 
processes and spin phenomenology, as well as applications of quan- 
tum chromodynamic perturbation theory. (LEW) 


44694 (IFVE-OEIPK—84-154) Inclusive ae 
Ksub(s)sup(0) anti A and A antiA pair production in 
Ksup(+)p interactions at 32 GeV/c. Azhinenko, I.V.; 
Vorob'ev, A.P.; Garuchava, Z.Sh. (Gosudarstvennyj Komi- 
tet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki oie ens Ehnergii). 1984. 16p. (in Russian). 
NTIS (US Only), PC A02/MF AOl. File Number 
DE86702957. 
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Results of studying Ksup(+) p— Ksub(s)sup(0)+A+X(1), 
Ksup(+) p— Ksub(s)sup(0)+anti A+X(2), Ksup(+) p— A-+anti 
A+X<(3) inclusive reactions at 32 GeV/c are presented. Total inclu- 
sive cross sections of these reactions Ksub(s)sup(0), anti A and A 
inclusive spectra, K* +(890) and Ssup(* +-)(1385) resonance contri- 
butions to the reaction (1) are measured. Spectra of Ksub(s)sup(0)A, 
Ksub(s)sup(O)anti A and Aanti A effective masses are analyzed. The 
data obtained and the Lund quark- model are com- 
pared. The fragmentation process of a valent kaon anti s quark is a 
main mechanism responsible for the anti A hyperon production in 
the reactions (2) and (3). The process of the “central” anti A pro- 
duction completely by see quarks is strongly suppressed even in the 
base of the Aanti A pair production in the reaction (3). The Lund 
model describes forms of inclusive particle spectra in the reactions 
(2) and (3) only qualitatively. The model predicts the correct value 
of the total reaction (2) cross-section. 17 refs.; 6 tabs. 


44695 (INIS-mf—10072, pp 29-60) —— final states 
interactions. Dosselli, U. 


Switzerland). 
(US Sal PC A20/MF AOl. File 
Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 
New data on the hadronic final states produced in deep in- 
elastic interactions of muons are presented and compared with the- 
oretical models. Some preliminary results on hadron production 

from scattering on nuclear targets are also reported. 


44696 (INIS-mf—10072, pp 127-136) Large p sub(T) 7° 
production in high energy aa collisions: strange or normal. 
Wilk, G. (Institute of Nuclear Research, Warsaw, Poland). 
1982. NTIS (US Sales Only), PC A20/MF AO1. File 
Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

Abnormally large yield of 7° with large p sub(T) was meas- 
ured at 90 deg in the nucleon-nucleon CM frame in the aa colli- 
sions at CERN-ISR. The maximal momenta of the beams corre- 
sponded to p=31.5 GeV/c per charge: The reaction of correspond- 
ing inclusive cross sections for aa and pp collisions grows with p 
sub(T) well above the expected value R=16 (for helium nuclei) 
reaching R=40-60 for p sub(T) approx.=7 GeV/c. In this talk the 
author tries to answer the question if this result is strange or 
normal. 


44697 (INIS-mf—10072, 189-238) Electroweak tests 
at PETRA. Branson, J.G. husetts Inst. of Tech., 
Cambridge, USA). 1982. NTIS (US Sales Only), PC A20/ 
MF AO1. File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
—— Poland (1 May 1982). 

review measurements of the electroweak interactions of 
lagnnns and qpacha end sethin Ser Siatgtin of eommnutiy betel 
ing in high energy electron positron collisions at PETRA. The 
purely dpeeiie: tate interactions, Bhabha scattering, muon pair produc- 
tion and tau pair production have been studied in detail. Experi- 
ments at PETRA have observed weak neutral current effects by 
measuring the foreward backward charge in muon pair 
production to an accuracy of better than 2% at q? of approximately 
1200 GeV* The data are in in terms of sin? THETA 
sub(w) in the standard model and g sub(A), g sub(V) and C in more 
general model of weak interactions. Using measurements of R, we 
Se oe ee 
q*. Technipions, charged Higgs particles and 

sastisien Save bene ananitiadl tee Gp Gr tenmuabel 15 GV. 


44698 (INIS-mf—10072, pp 93-122) Two photon reac- 
tions. Baecker, A. (Physics ice Department, Siegen University, 
Germany, F.R.). 1982. NTIS (US Sales Only), PC A20/MF 
A01. File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

Some recent results from the field of photon-photon interac- 
tions are presented. After a brief general introduction the author 
discusses resonance production, exclusive processes with the four 
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pion final state (yy—-7* 7 1* 7”), exclusive reaction yy—psi psi, 
YY - 2 body final state and jet production. Total hadronic cross sec- 
tions for yy - interactions and the photon structure function are 
also considered. 


44699 “ctor pp 7-28) First results from the 
UA2 experiment at the SPS p anti-p collider. Conta, C. (Eu- 
ropean Organization for Nuclear Research, Geneva, Swit- 
zerland; Pavia Univ., Italy). 1982. NTIS (US Sales Only), 
PC A20/MF AOl. "File Number DE86780473. (CONF- 
8205304—). 
From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 
UA2 experiment installed at the CERN p anti-p collider is 
described. The first results on the fractional charge particle search 
and an 90 deg inclusive production of charged and neutral particles 
(2°) in p anti-p collisions at s=540 GeV are presented. The invar- 
iant cross section for p anti-p—7®., measured at 90 deg in the p 
sub(T) range 1.5 to 4.5 GeV/c can be described by the form p 
sub(T) sup(-5.7). 
44700 eee pp 369-388) nee of CDHS 
results on charged current in upsilon sup(-) -nucleon interac- 
tions, Abramowicz, H. (Warsaw Univ., Poland, Ins Inst. Fizyki 
Doswiadczalnej). 1982. NTIS (US Sales Only), PC A20/ 
MF AO01. File Number DE86780473. (CONF-8205304—). 
From 5. Warsaw on on elementary particle physics; 
we | Poland (1 May 1982). 
This short review includes results on cross sections up to 300 
GeV, a test of Callan - Gross relation, the determination of struc- 
ture functions of the nucleon and the limit on right handed currents 
contribution. Conclusions from tests of QCD and non asymptotical- 
ly free theories for strong interactions are presented. 


44701 (INIS-mf—10072, pp 453-456) Remarks on axion 
rski, M. (Institute of Nuclear Research, Warsaw, 
(US Sales Only), PC _ AOl. 


search. Go 
Poland). 1982. NTIS 
File Number DE86780473. (CONF-8205304— 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

An axion search experiment to be performed shortly is de- 
scribed together with methods of background elimination. 


(INIS-mf—10162) Measurement of antiproton- 
proton elastic scattering and total cross section at a centre-of- 
mass energy of 546 GeV. Swol, R.W. van. (Amsterdam 
Univ. (Netherlands)). 5 Jun 1985. 122p. NTIS (US Sales 
mn * PC A06/MF A0O1. File Number 86702950. 

The transformation of the CERN Super Proton Synchrotron 
(SPS) from a fixed target machine into a colliding beam facility al- 
lowed the study of antiproton-proton scattering at a centre-of-mass 
(CM) energy of 546 GeV. This thesis describes the measurement of 
antiproton-proton elastic scattering and the antiproton-proton total 
cross section, sigmasub(tot)(anti pp), at the CERN anti pp Collider. 
The aim of the experiment is to establish the considerable rise with 
energy of the total cross section, which was predicted after the dis- 
covery of rising proton-proton total cross sections at the CERN 
Intersecting Storage Rings (ISR), covering an energy range of 20- 
60 GeV. The experimental method used for 
sigmasub(tot)(anti pp) with an accuracy of 1-2% consists of the si- 
multaneous measurement of both the elastic scattering event rate at 
small scattering angles and the inelastic interaction rate. Using the 
optical theorem, the total and the elastic cross sections can then be 
obtained without a determination of the machine luminosity. 84 
refs.; 44 figs.; 17 tabs. 


44703 CINIS-mf—10164) High statistics inclusive phi- 

meson production at SPS energies. Dijkstra, H.B. (Amster- 
aunt Univ. (Netherlands)). 3 Jul 1985. I . NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE86702958. 

This thesis describes an experiment studying the inclusive re- 
action hadron + Be — phi + anything —- K* + K~ + anything in 
100 GeV/c, 120 GeV/c and 200 GeV/c hadron interactions. A 
total of 8x10° events were recorded using both positively and nega- 
tively charged unseparated hadron beams supplied by the CERN 
SPS. The experiment made use of an intelligent on-line event selec- 
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tion system based on micro-processors (FAMPs) in conjunction 
with a system of large MWPCs to increase the number of phi- 
events recorded per unit time. In 32 days of data taking over 
600,000 phi-mesons were recorded onto magnetic tape. The physics 
motivation for collecting a large statistics sample of inclusive phi- 
mesons was the investigation of the inclusive phi-meson production 
mechanism and phi-spectroscopy. Includes Dutch summary; 76 
refs.; 80 figs.; 28 tabs. 


44704 (JINR—R-2-85-470) Analysis of hypercharge ex- 
ont 5S ee eS Zz.” and the 
properties of strange regge trajectories. Vinogradov, V.B. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1985. 14p. (In "Russian). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86702952. 

In order to derive information about the behaviour of 
strange Regge trajectories the detailed analysis of all available ex- 
perimental data on hypercharge exchange reactions 7* p — K* =* 


_ and K~p — am * in the 5-140 GeV energy range and square 


transferred momenta (-2-0) (GeV/c)? in the framework of the 
Regge model with taking into account secondary singularities has 
been made. Satisfactory description of experimental data has been 
achieved. More accurate values of parameters (intercepts and 
slopes) of the vector Ksub(V) and tensor Ksub(T) strange trajector- 
ies have been obtained. Dispersion analysis of the data on strange 
trajectories both in the scattering region and in the resonance 
region has been performed. The planar strange trajectory having a 
nonlinear behaviour in the -1< or approximately < or approxi- 
mately 4 (GeV/c)? has been determined. This fact should be taken 
into account under the reconstruction of the interquark potentials. 
49 refs. 


44705 (KEK—84-16, pp 1-49) Experiments with e* e~ 
linear colliders in the TeV energy region. Sasao, N. (Kyoto 
Univ., Japan. Dept. of Physics). Nov 1984. NTIS (US Sales 
Only), All/MF AOl. File Number DE86780470. 
(CONF-8403234—). 

From Workshop on the future accelerator and physics; Oho, 
Ibaraki, Japan (28 Mar 1984). 

This report is based on the results of the activities by the 
e*e” working group. The purposes of the report are to survey the 
scientific interest on and the feasibility of the experiment with e* e~ 
linear colliders in TeV energy region, to clarify the development 
goal of the detector technology required for such high energy ex- 
periment, and to suggest the desirable performance parameters for 
e*e™ linear colliders. Various processes relevant to e*e™ reaction 
and predicted by the standard electroweak theory provide good 
channels to test the standard model itself. The luminosity of 10*?/ 
cm?sec is necessary. It is possible to search for new particles and/ 
or interactions which are expected to have relatively large cross 
sections. If the luminosity of 10*°/cm*sec will be obtained, the 
search for supersymmetric particles and/or Higgs particles will 
become possible. The final beam energy must be aimed as high as 
possible since the threshold energy is not predictable. The beam 
energy spread of about 10% is tolerable as an initial experiment. 
The spread of 1% will be required when the threshold or peak 
energy of new particles will be located. Three general aspects of 
e*e™ collider experiment in the TeV energy region are particle 
multiplicity, inclusive hadron momentum spectra and di-jet invar- 
iant mass reconstruction. The most important single device of e* e~ 
colliders in TeV energy region will be calorimeters which are supe- 
rior momentum analyzers to magnetic spectrometers. It is highly 
desirable to develop a new technique for precision tracking device 
as well as calorimeters. 


= ee con ee in ee 

accelerator and physics. Sato, T. (ed.). (National Lab. 

for Fi Energy Physics, Oho, Ibaraki OR CO ; oy 

oo t. of Physics). Nov 1984. 
3403034.) NTIS (US Sales Only), PC Ali/MF Ao File 
Number DE86780470. 

From Workshop on the future accelerator and physics; Oho, 
Iaraki, Japan (28 Mar 1984). 

ual papers in these proceedings are separately ab- 
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44707 (LBL—21531) New results on the Bose-Einstein 
effect in e*e™ interactions or the GGLP effect revisited. 
Goldhaber, G.; Juricic, I. (Lawrence Berkeley Lab., CA 
(USA)). Apr 1986. Contract AC03-76SFO0098. 28p. 
(CONF-860440—5). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86013183. 

From 2. workshop on local equilibrium in strong interaction 


ane Fe, a ve Apr 1986). 
fy ew - Einstein (B.E.) enhancement 
teimatan ar e  callinees ta soebeaeed, The data comes from 


CLEO, Mark II, and TASSO. A result on KK enhancement from 
the Axial Field Spectrometer (AFS) is also quoted. Results of new 
derivations based on the string or Lund model of the inside outside 
cascade are also discussed. 


44708 (LBL—21537) Studies of parton fragmentation and 
baryon production with the TPC at PEP. Madaras, R.J. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1986. Contract 
AC03-76SF00098. 9p. (CONF-8603119—8). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86011925. 

From 21. Rencontre de Moriond: strong interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

Results are presented from the TPC on the analysis of 3-jet 
events, on the width of gluon jets versus quark jets, and on proton 
and lambda production and correlations. 


44709 (LBL—21670) Search for stable quarks produced 
by the Tevatron. Matis, H.S.; Bland, R.W.; Hahn, A.A.; 
Hodges, C.L.; Lindgren, M.A.; Pugh, H.G.; Savage, M.L.; 
Shaw, G.L.; Slansky, R.; Steiner, A.B. (Lawrence Berkeley 
Lab., CA (USA); San Francisco State Univ., CA (USA). 
t. of Physics and Astronomy; California ‘Univ., Irvine 
(USA). Dept. of Physics; Los Alamos National Lab., NM 
SA); Fermi National Accelerator Lab., Batavia, IL 
SA)). Jun 1986. Contract AC03-76SF00098;W-7405- 
ENG-36;A.C02-76CH03000;A.C03-81ER40009. 14p. (CONF- 
860701—3). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013201. 
From 23. international conference on high-energy physics; 
Spain, ©, USA (16 Jul 1986). 
experiment has been run at the Tevatron to search for 
stable fractionally charged particles (i.e., quarks) produced by the 
800 GeV/c proton beam. The experiment was performed in two 
phases. In the first run, 1.0 x 10'* protons passed through a series of 
four mercury targets which were distributed among several lead 
degraders. The lead degraders were arranged so that fractionally 
charged particles over a wide range of production angles, masses, 
and energies would stop in the mercury targets. A small amount of 
this mercury has been analyzed for fractional charge in an automat- 
ed Millikan apparatus. A second run, which had an integrated 
proton intensity of 4.1 x 10'*, used liquid nitrogen tanks to stop any 
fractionally charged particles produced when the proton beam in- 
teracted in an upstream lead target. In the four tanks, electrically 
charged gold-plated glass fibers attracted and then trapped any 
fractional charges which were stopped in the liquid nitrogen. After 
the exposure, the wires were moved through small beads of mercu- 
ry in which the gold was dissolved. One of these small beads of 
mercury also has been analyzed in the same Millikan apparatus. 
The results from the first run show that the upper limit for quark 
production is less than 1 x 10~® quarks per proton interaction at 
90% confidence limit, the results from the second run show that 
the upper limit is 9.3 x 10-'° The analysis of the mercury is con- 


44710 (SLAC-PUB—3946) Recent results of J/psi decays 
from MARK III. Mallik, U. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). May 1986. Contract 
AC03-76SF00515. 14p. (CONF-8603119—7). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86013503. 

From 21. Rencontre de Moriond: interactions and 
gauge theories conference; Les Arcs, France (16 Mar 1986). 

The MARK III Collaboration has co collected a data sample of 
5.8 x 10° produced J/psi’s. Results from the previous measurements 
in radiative decays are updated and compared with the hadronic 
decays. In particular, data which are relevant to understand the 
nature of the 0(1720), iota(1440) and/or E(1420), are presented. A 
preliminary analysis of a systematic study of direct J/psi decays 
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into the vector(J/sup PC/=~~) and the tensor (J/sup PC/=2**) 
mesons are presented. Some vector-scalar decays are discussed. 
Among the baryonic modes, observation of several SU(3) violating 
decays is reported. 23 refs., 10 figs. 


(SLAC-PUB—4010) Probing QCD in low energy 
anti pp collisions. Brodsky, S.J. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Jun 1986. Contract 
ACO03-76SF00515. 18p. (CONF-8604201—4). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86013433. 

From Antimatter physics at low energies; Batavia, IL, USA 
(10 Apr 1986). 

A number of exclusive and inclusive antiproton reactions are 
discussed which could provide useful constraints or test novel fea- 
tures of quantum chromodynamics in the intermediate momentum 
transfer domain involving both perturbative and non-perturbative 


nance is discussed. Also covered are heavy hadron pair production 
in proton-antiproton exclusive interactions, exclusive nuclear reac- 
tions, and quasi-exclusive nuclear processes. (LEW) 


44712 (SLAC-PUB—4019) 


‘structure of 
nuclei. Arnold, R.G. (American Univ., W: : 


Stanford Linear Accelerator Center, Menlo CA 
(USA)). Jul 1986. Contract ACO03-76SF00515. 9p. (CONF- 
860575—19). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86013504. 

From 2. conference on particle and nuclear physics; Lake 
Louise, oa (26 May 1986). 


review is given of selected topics in the electromag- 
netic structure of nucleons and nuclei, including nucleon form fac- 
tors from both quantum chromodynamics and electron scattering 
data, measurements of the deuteron and triton form factors, quasi- 
elastic scattering, and the EMC effect. 47 refs., 13 figs. (LEW) 


44713 (USIP—85-21) Maximum likelihood fit of ha- 
— background in the 1982 BEBC beam dump experiment. 
~~ K. (Stockholm Univ. (Sweden). Inst. of Physics). 
985. 17p. NTIS - Sales Only), PC A0G2/MF AOl. 

File Number 18670274. 
Tee ee Ta tale aiiidiliniaes ids ne te 
Big European Bubble Chamber (BEBC) to detect interaction by 
neutrinos produced in a copper target 406 m upstream of the cham- 
ber. BEBC was filler with a Ne/He mixture with a density of 0.69 
g/cm*. Events were accepted inside a fiducial volume of 16.6 m* 
with a maximum depth in the beam direction of 3.1 m. The neutri- 
no reactions are either of the charged current type (CC) with a 
charged lepton ( or 1) in the final state or else they are neutral 


is to look at the distance that the particles travel through the fidu- 
cial volume before interacting. The distribution in this variable (x) 
will be different for hadrons and neutrinos because of the short (ca 
200 cm) interaction length of the hadrons. Making fits to the x 
spectra for different energy intervals one suffers from poor statistics 
and the energy spectrum for the hadron component obtained is un- 
reasonable. This report describes an attempt to remedy this by in- 
cluding the observed energy for secondaries from neutri- 
no interactions (associated Nsup(+):s) in BEBC and making one fit 
for all energies at once. The method described gives estimates for 
the neutrino signal in the NC sample that appear reasonable, and 
with errors that agree with the Poisson error for high energies 
where the is small. Comparing the fit to data with fits 
to Monte Carlo samples using the fitted model one ob- 
tains a goodness-of-fit of 0.45. The Monte-Carlo fit results for the 
neutrino signal compared with the ‘true’ signal generated show that 
there is no appreciable systematic shift, and that the errors are cor- 
rectly determined. 
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44714 Study of hadron and inclusive 
from e-italict e~ og gpg dies Veda < or 


MC; Hueser, D.; Hussain, "M; Ilyas, MM. Ji 
Klein, M.; Krenz, W.; Kuijer, P.; Leiste, R.; Li, Q. 
hoefer, D.; Luckey, D.; Luit, EJ; Ma, H.; Mana, C: Mar 
quina, M.A.; Martinez, M.; Massaro, G.G.G.; Mnich, J.; 
Nadeem, K.; Newman, H.; ‘Nowak, W.D.; Nusbaumer, M.; 
Pohl, M.; Posc F. P.; Rau, RR, Rodriguez, S.; 
Rohde, M.; Rubio, J.A.; Rykaczewski, Hi ; Sachwitz, M.; 
Salicio, J.; Schreiber, H.J.; Schroeder, U.; Schug, J. Stone, 
H.; Swider, G.M.; Tang, H.W.; Teuchert, D,; i S.C.C.; 
Tung, K.L,; Vogt, H.; Wang, M.Q.; White, M.; u, H.G.; 
Wu, S.X,; Wyne, M MF; Wyslouch, B.; Yang, BX, ™ eS 
, LS; , ZH. Zhou, B.; Zhu, R.Y. (IL. Physi- 
kalisc 1es Institut, ‘echnische Hochschule, D-5100 Aachen, 
Federal Republic of Germany). Physical Review [Section] D: 
Particles and Fields; 34: No. 3, 681-691(1 Aug 1986). 

We use the reaction e-italict e-—>hadrons, in the Mark J de- 
tector at the DESY electron-positron collider PETRA, to deter- 
mine the hadronic cross section up to 46.78 GeV. The production 
of a top quark with a charge equal to (2/3) is excluded up to 46.6 
GeV with 95% C.L. The observed rise in the cross section at 
higher energies is consistent with the electroweak prediction for a 
Z-italic® mass of 93 GeV. We describe some unusual muon inclu- 
sive events. 


44715 Charmonium y from inclusive psi’ and 


jum spectroscop 
J/psi radiative decays. Gaiser, J.E.; — E.; Bulos, F.; 


Godfrey, G.; Kiesling, C.; Loc W.; Oreglia, M.; 
Scharre, D.L.; Edwards, C.; Partridge, R. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). Physical Review [Section] D: Particles and Fields; 
34: No. 3, 711-721(1 Aug 1986). Contract ACO02- 
76ER03064;A C03-76SF005 15;A.C03-81ER40050;A.C02- 
76ER03072. 

Results from a detailed study using the Crystal Ball detector 
at the SLAC e*e™ storage ring SPEAR of the inclusive photon 
spectra from 1.8 x 10° psi’ and 2.2 x 10° J/psi decays are presented. 
Radiative transitions from the psi’ to the chi/sub 2,1,0/ states are 
observed with photon energies of 126.0 +- 0.2 +- 4, 169.6 +- 0.3 
+- 4, and 2584 +- 04 +- 4 MeV and branching ratios 
B(psi'—>ychi/sub 2,1,0/) = (8.0 +- 0.5 +- 0.7)%, (9.0 +- 0.5 +- 
0.7)%, and (9.9 +- 0.5 +- 0.8)%, respectively. Values for the natu- 
ral li. -widths of the chi states are obtained: ['(chi/sub 2,1,0/) = 
0.8—4.9, <3.8, and 13—21 MeV, respectively (90% C.L.). Im- 
proved values are found for the branching ratios B- 
italic(psi'—»yeta/sub c-italic/) = (0.28 +- 0.06)% and B-italic(J/ 
psi—-yeta/sub c-italic/) = (1.27 +- 0.36)%, and for the natural 
width I'(eta/sub c-italic/) = 11.5 +- 4.5 MeV. 


44716 Observation of phiKw decay of the K°(2060). 
Torres, S.; Ficenec, J.R.; Mikocki, S.; Trower, W.P.; Lai, 
K.W.; LeBritton, J. Lin, Te: Pifer, A.E.; Fenker, H.C; 
Green, D.R. (Virginia, Polytechnic Institute and State Uni- 
versity, Blacksburg, 24061). Physical Review [Sec- 
tion] D: Particles and Fiebe 3 34: No. 3, 707-710(1 Aug 1986). 

We have studied inclusive pN—-K-* K- K* K~ X final states 
at 400 GeV/c and present here evidence for K/sup */ 
°(2060)—phiK/sup +-/m/sup minus-or-plus/ and phiK-italic/sup 
*/°(890). .AE 
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44717 Pion and kaon pair production in photon-photon 
collisions. Aihara, H.; Alston-Garnjost, M.; Avery, R.E.; 
Barbaro-Galtieri, A.; Barker, AR; Barnes, A.V.; Barnett, 
B.A.; Bauer, D.A.; Bengtsson, H.; Bintinger, D.L.; Blumen- 
feld, BJ. ; Bobbink, G.J.; Bross, A.D.; Buchanan, CD. 
Buijs, A: Cain, M.P.; Caldwell, D.O.; Chamberlain, O.; 
Chien, C:; Clark, A.R:; Cowan, GD: Crane, D.A.; Dahl, 
Ls Derby, K.A.; Eberhard, P.H.; 
.; Enomoto, Rs (Erne-ecute accent, F.C.; Fujii, Kes Ga. 
io B.; Gary, J.W.; Gorn, W.; Hauptman, J.M.; "Hof- 
W.; Huth, TE, ’ Hylen, J; ‘Joshi, UP.; Kamae, T.; 
ye, H.S.; Kees, KH; Kenney, R.W.; Kerth, L.T.; Ko, 
3 R.I; Kofler, RR; Kwc , KK; Lander, RL; 
veld, W. 3 ‘inde, FL; Lindsey, 
C.S.; Loken, S.C.; Lu, A.; Lu, x Lynch, GR: Madaras, 
R.J.; Maeshima, K.; Magnuson, B.D.; Marx, J.N.; Mar- 
ama, K.; Masek, GE; Mathis, L.G.; Matthews, JAJI.; 
Maxfield, S.J; Melnikoff, S.0.; Miller, E.S.; Moses, W.; 
McNeil, R.R.; Nemethy, P.; Nygren, D.R.; Oddone, P.J.; 
Paar, H.P.; Park, D.A.; Pellett, D.E.; Pripstein, M.; Ronan, 
M.T.; Ross, R.R.; Rouse, F.R.; Sauerwein, R.R.; Schwitkis, 
K.A.; Sens, J.C.; Shapiro, G.; Shapiro, M.D.; Shen, B.C.; 
Slater, W.E.; Smith, J.R.; Steinman, J.S.; Stevenson, M.L.; 
Stork, D.H.; Strauss, M.G.; Sullivan, MK;; Takahashi, T.; 
Thompson, J. R.; Toge, N.; van Tyen, R.; van Uitert, B.; 
VanDalen, G.J.; van Daalen Wetters, RF; Vernon, W.; 
Wagner, W.; Wang, E.M.; Wang, Y.X.; Wayne, M.R.; 
Wenzel, W.A.; White, J.T.; Williams, M.C.S.; Wolf, Z.R.; 
Yamamoto, H; Yamauchi, M.; Yellin, S.J.; Zeitlin, Cc; 
Zhang, W. (Lawrence Berkeley Laboratory, Berkeley, Cali- 
Seale "94720; University of California, Davis, California 
95616; University of California Institute for Research at 
Particle Accelerators, Stanford, California 94305; University 
of California, Los Angeles, California 90024; University of 
California, Riverside,). Physical Review Letters; 57: No. 4, 
404-407(28 Jul 1986). 

We report measurements of the two-photon processes e- 
italicte"—+e* ee" aw*+m- and e-italicte-—+ete-K*K™, at an e- 
italict e~ center-of-mass energy of 29 GeV. In the w*a~ data a 
high-statistics analysis of the f-italic(1270) results in a yy width 
T(yy—Ff-italic) = 3.2 +- 0.4 keV. The 7* 2~ continuum below the 
f-italic mass is well described by a QED Born approximation, 
whereas above the f-italic mass it is consistent with a QCD-model 
calculation if a large contribution from the f-italic is assumed. For 
the K-italict K~ data we find agreement of high-mass continuum 
with the QCD prediction; limits on f-italic’(1520) and t-italich-ita- 
lice-italict-italica-italic(1720) formation are presented. 


44718 Longitudinal photon polarization in muon pair pro- 
duction at high x-italic/sub F-italic/. Alexander, J.P.; 
Adolphsen, C.E.; Anderson, K.J.; Conway, J.S.; Heinrich, 
J.G.; Merritt, K.W.; Pilcher, J.E.; Rosenberg, E.I.; Simpson, 
D.T.; Biino, C.; Greenhalgh, J.F.; Louis, W.C.; McDonald, 
K.T.; Palestini, S.; Shoemaker, F.C.; Smith, A.J.S. (Enrico 
Fermi Institute and Department of. Physics, University of 
Chicago, Chicago, Illinois 60637). Physical Review [Section] 
D: Particles and Fields; 34: No. 1, 315-317(1 Jul 1986). 

Muon pair production by pions has been studied in an appa- 
ratus optimized for detection at large x-italic/sub F-italic/. Results, 
based on a small fraction of the data, are reported here for the vir- 
tual-photon polarization and the pion structure function. These re- 
sults confirm our previous work and are consistent with a QCD 
model involving higher-twist effects at large x-italic/sub F-italic/. 


44719 Search for right-handed currents in the decay K- 
italict—>u* v. Yamanaka, T.; Hayano, R.S.; Tani; ey 

Ishikawa, T.; oe Iwasaki, M.; Akiba, Y.; amazaki, 
Ts Schnetzer, S R. (Department of Physics and Meson Sci- 
ence Laboratory, Faculty of Science, University of Tokyo, 
ee: Hongo, Bunkyo-ku, Tokyo 113, Japan). Physical 
pe im D: Particles and Fields; '34: No. 1, 85-96(1 


The longitudinal polarization of the muon emitted in the 
decay K-italict—*v was measured to search for right-handed 
weak currents in a strangeness-changing process. The 236-MeV/c- 
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italic muons from the decay of stopped K-italict were identified 
and were collected by a magnetic spectrometer. The muons were 
then slowed down in a carbon degrader and were brought to rest 
in an aluminum target. The muon spins were precessed by a 220-G 
transverse field, and a muon-spin-rotation technique was employed 
to measure the muon-spin polarization. The polarization was deter- 
mined to be -0.970 +- 0.047, which is consistent with the V-italic- 
A-italic hypothesis. 


44720 New experimental limit on the stability of the elec- 
tron. Avignone F.T. III; Brodzinski, R.L.; Hensley, W.K.; 
Miley, H.S.; Reeves, J. H. (University of South Carolina, 
Columbia, South Carolina 29208). Physical Review [Section] 
D: Particles and Fields; 34: No. 1, 97-100(1 Jul 1986). 

A lower limit of 1.5 x 10/sup 25/ yr (68% C.L.) is reported 
for the mean life of the electron decay via the branch e- 
italic-—»y + v/sub e/. This is significantly longer than the best pre- 
viously reported limit. Data were collected for 8850 h with an ul- 
tralow-background 135-cm* Ge detector located 1438 m_ under- 
ground. The electrons of primary interest are in the germanium 
crystal and in 102 kg of copper surrounding the detector. A projec- 
tion of the ultimate limit on the half-life for this decay mode which 
would be attainable using this technique, under the most optimistic 
circumstances, is about 3 orders of magnitude higher. 


44721 Measurement of spin-spin correlation parameters 
in the p-italic-p-italic system at 11.75 GeV/c-italic. Auer, 
LP.; Colton, E.; Ditzler, W.R.; ~ H.; Hill, D.; 
Spinks, H.; Tamura, N,; Tavernier, J ; : Theodosiou, G.; 

oshioka, K; Underwood, D.; Wagner, "R, Watanabe, Y.; 
Yokosawa, A. (High Energy. Physics Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 


tory 
isu [Section] D: Particles and Fields; 34: No. 1, 1-18(1 Jul 


Final results are presented of the proton-proton elastic-scat- 
tering spin C-italic/sub S-italic//sub S-italic/ = (S,S- 
italic;0 0) a and C-italic/sub L-italic//sub S-italic/ = (L,S-italic;0,0) 
for t-italich-italice-italict-italica-italic/sub c.m./ = 8°—49° and of 
C-italic/sub L-italic//sub L-italic/ = (L,L-italic;0,0) for t-italich- 
italice-italict-italica-italic/sub c.m./ = 8°—90° at 11.75 GeV/c- 
italic. Comparisons to theoretical models are also made. 


44722 Production of yO and Xi-bar® by 400- 
GeV protons. Beretvas, A.; Deck, L.; Devlin, T.; Luk, K.B.; 
Rameika, R.; Skubic, P.; Cox, P.T.; Dworkin, J.; Ov. 

O.E.; Grobel, R.; Handler, R.; Pondrom, L.; Sheaff, M.; 
Wilkinson, C.; Heller, K.; Bunce, G. (Physics Department, 
Rutgers-The State University, P.O. Box 849, oo 
New Jersey 08854). Physica ’ Review [Section] D: Partic 
and Fields; 34: No. 1, 53-74(1 Jul 1986). 

Inclusive production cross sections have been measured for 
the processes p-italic+ A-italicy® +X (A-italic = Be, Cu, Pb) and 
for p-italic+Be—Xi-bar°+X. Data were taken at angles of 0, 2, 
3.5, 7.3, and 9.8 mrad between the incident 400-GeV proton beam 
and the outgoing hyperon beam. Production cross sections for A 
and Lambda-bar production were measured at the same time. The 
A-italic dependence of the y° cross sections is discussed, along with 
interpretations in terms of various models. 


44723 Inclusive strange-particle production in single-vee 
events in 200-GeV/c-italic 7p N interactions. a S.; Fi- 
cenec, J.R.; Torres, S.; Trower, W.P.; Chen, T.Y.; 
He: Lai, K.; LeBritton, J. Lin, Y.C; Pifer, A.E.; 7 
Re; S.L.; Lannutti, J.E.; Piper, TE. Chang, C.C.; Davis, 
Diamond, R.N.; Johnson, K.J.; Poirier, J.A.; Napier, 
; Marraffino, J.M.; Waters, J.W.; Webster, 
Mis; Wi EON (Virginia Pol echnic Institute and 
State University, Blacksburg, Vir, 24061). Physical 
ae Section] D: Particles and Fields; 34: No. 1, 42-52(1 
For the reaction 7 N->V°X, where V-italic® is a K-italic/ 
sub s-italic/°, A, and Lambda-bar and X-italic are charged particles, 
we measured the transverse- and itudinal-momentum distribu- 
tions, and ificlusive cross sections for the V-italic® and for K-italic/ 
sup *//sup +- /(892), 2/sup +- /(1385), and y/sup +- /(1321). 


Y.; Mistry, N.B.; Mueller, J.; Nordberg, E.; 
son, D.; Perticone, D,; Piaharody, M.; Read, 
Silverman, A, Stone, S 
Besson, D ; Bowcock, T; Giles, i 
shita, K.; Pipkin, F.M ; Wilson, Rt. (Ohio State University, 
Columbus, Ohio 43210). Physical Review Letters; 56 
2781-2784(30 Jun 1986). 


italic—>F-italicX-italic)B-italic(F-italict—>phia* 

0.0038 +- 0.010. The F-italic momentum spectrum indicates the 
presence of a large component of two-body final states in the decay 
B-italic—F-italicX-italic. 


B.; Gray, S.W.; 
Heltsley, B. K.; Holzner, S.; = M.; 
Kowalewski, R; Kreinick, DL; ny Y.; Mistry. 
Mueller, J.; Namijoshi, R.; Ni E.; Ogg, M.; Setanen, 
D.; Perticone, D.; Pisharody, M.; K,; Riley, D.; Sil- 
—— peta Stone, S.; Yi, X; Sadoff, A.J.; 
Avery, P.; Besson, D. "(Harvard University, Cambria 
Massachusetts 02138). Physical Review Letters; 56: 
2676-2679(23 Jun 1986). 

We have searched for the exclusive decay of the Y(1S-italic) 
into a photon and a short-lived spin-O0 particle, a-italic, decaying 
into e-italicte~, using the CLEO detector at the Cornell electron 
storage ring. Upper limits for the product branching ratio B- 
italic(Y(1S-italic)—ya-italic) x B-italic(a-italic—re-italict e~ ) are es- 
tablished for a range of masses, 2m-italic/sub e-italic/<m/sub a/ 
<2m/sub p/. AE 
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REFER ALSO TO CITATION(S) 5783, 5784, 5789, 5935, 5940, 5954, 6033, 
6043, 6066, 6078, 6078 


44726 (CBPF-NF—079/85) Bae handed neutrinos in 

scalar interactions. Barroso, M.; Simoes, J.A.M.; 

M.E.; Fleury, N.; Lopes, ‘J. i. ‘(Centro Brasileiro 

uisas Fisicas, Rio de Janeiro; Rio de Janeiro Univ. 

Gazi Inst. de Fisica). 1985. 11p. NTIS (US Sales Only), 
A02/MF A01. File Number DE86702947. 

It is proposed that right handed neutrinos can behave as 
singlets. Their interaction properties could be revealed through 
scalar couplings. Signatures and branching ratios for this hypothesis 
are discussed. In particular, angular assymmetries in v sub(u)e > v 
sub(e) p due to scalar exchange and Z° decay in two scalars are 
discussed. 


44727 (CRN-HE—83-04) Electroweak interactions and 

the possible leptons with spin 3/2. Fleury, N. acer 
Univ., 67 (France). Centre de Recherches Nucleaires). 
1983. 113p. (In French). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86750740. 

The Salam-Weinberg gauge model is applied to heavy lep- 
tons with spin 3/2 (Rarita-Schwinger particles). The form of elec- 
tromagnetic and weak currents given by this theory are obtained. 
Having determined a possible form of the interaction L(3/2) - 1(1/ 
2) - y, scattering or production cross sections at the lowest order 
are calculated, as also corrections for existent cross sections. 61 
refs. 


44728 (DOE/ER/03130—379) Research program in theo- 
retical high-energy physics. Task A progress report, January 
1-December 31, 1986. Feldman, D.; Fried, H.M.; Jevicki, A.; 
Kang, K.; Tan, C.I. (Brown Univ., Providence, RI (USA). 
— of Physics). 30 Jun 1986. Contract AC02-76ER03130. 
(BROWN/HET—586; COO—3130TA-379). NTIS, PC 
/MF A01; GPO Dep. File Number DE86013326. 

This year’s research has dealt with a side range of theoreti- 
cal optics of current interest. New results include: an operator for- 
mulation of the covariant interacting string field theory of Witten 
the string and nonlinear sigma model connection; Kac-’ ioody and 
Virasoro algebras and their applications to string theories; compac- 
tified strings on group manifold as non-linear sigma models with 
Wess-Zumino terms and BRST quantization simplicial lattice for- 
mulation of gravity and strings; numerical studies of Polyakov 
strings and their Hausdorff dimensions; stability of vacuum energies 
for strings compactified on various tori; tests for topological fea- 
tures of string interactions for hadronic processes. Studies in strong 
coupling phenomena and the continuum description by the tech- 
nique of infrared extraction, the structure of non-semisimple gauge 
theories and contracted gauge theories have been continued. Prob- 
lems associated with the family structure of quarks and leptons, and 
the interface between cosmology and the grand unification of parti- 
cle interactions have also been addressed: predictions on the fourth 
generation quarks; gauge model of fermion flavors and breaking 
patterns at axion scale; massive neutrinos and oscillations calculabil- 
ity problem in flavor mixings; axion emission for representative 
types of stars. 


44729 (DOE/ER/40033—114) Model for Centauro pro- 
duction. a a (Rockefeller Univ., New York 
(USA). Dept. ysics). [1986]. Contract AC02- 
81ER40033. 16p. (CONE 86051682). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013359. 

From Workshop on physics simulation at high energies; 
Madison, WI, USA (5 May 1986). 

We discuss briefly some features of the Centauro-type events 
reported by cosmic ray experiments and present a phenomenologi- 
cal model for their production, based on the hypothesis of a QCD 
phase transition in coherently produced diffractive fireballs. 
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44730 (iC—85/52) There is ,no equivalence between 
rho’(1250) and inelastic effects in e* e-—>71* 7~. Dubnickova, 
A.Z.; Dubnicka, S.; Khasin, B.I.; Maesiar, P. ‘(International 
Centre for Theoretical Physics, Trieste (Italy); Slovenska 
Akademia Vied, Bratislava (C (Czechoslovakia). Fyzikalny 
Ustav; AN es Novosibirsk. Inst. Yadernoj Fiziki; Slo- 

venska Akademia Vied, Bratislava (Czechoslovakia). ae 
Polymerov). Jul 1985. 23p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86702732. 

The analysis of all existing pion form-factor data by a model 
respecting the fundamental principles, including rho(77), rho’(1250) 
and rho’(1600) contributions without inelastic effects and depend- 
ing just on the physical parameters is carried out. The comparison 
of the obtained results with a previous analysis performed by means 
of a model with only rho(770) and rho"(1600) contributions and in- 
elastic effects confirms conclusions of Novosibirsk experimental 
group that the rho’(1250) contribution and inelastic effects in 
e* e--—>* rr are indistinguishable. However, theoretical arguments 
unambiguously favour the model with rho(770), rho”(1600) and in- 
elastic contributions. 35 refs, 1 fig. 


44731 (C—85/85) Inelastic I=J=1 77 scattering am- 
aie See ee e-—7r* 2~. Dubnicka, S.; Martino- 
vic, L. (International Centre for Theoretical Physics, Tri- 
este (Italy); Slovenska Akademia Vied, Bratislava (Czecho- 
slovakia). Fyzikalny Ustav). Jul 1985. 10p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702735. 

We present the inelastic I=J=1 m7 scattering amplitude 
calculated from the realistic pion form factor model based on analy- 
ticity. The parameters of the model have been fixed by data ob- 
tained essentially from e*e~-—»* ~. The corresponding m7 scat- 
tering experimental behaviour extracted from the reaction 
1” p—r* a” n is reproduced surprisingly well. 8 refs, 1 fig. 


44732 (iC—85/115) Geometrical model for the electron. 
El-Sherbini, T.M. (International Centre for Theoretical 
eta Trieste (Italy)). Jul 1985. 12p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number 1E86702635. 

A model for an electron of finite dimensions is proposed. 
This model disregards the concept of electronic charge and leads to 
Bohr’s frequency formula for the hydrogen atom and to Maxwell's 
equations for electromagnetic fields. The stability of a free electron 
under the action of centrifugal and transverse forces is discussed. 7 
refs, 2 figs. 


44733 (iC—85/118) Possible signature of multiple parton 
interactions in collider four-jet events. Ametller, L.; Paver, 
N.; Treleani, D. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Trieste Univ. (Italy). Ist. di Fisica Teor- 
ica). Jul 1985. 10p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86702734. 

We discuss the role of multiple parton scattering in the pro- 
duction of four-jet events of the Ssub(pp-bar)S Collider. Taking 
into account the experimental conditions, we find that such a mech- 
anism can contribute to the psub(out) distribution appreciably 
enough to be differentiated from the leading perturbative QCD. 5 
refs, 3 figs. 


44734 @C—85/122) monopoles and strange 
matter. Sanudo, J.; Segui, A. (International Centre for The- 
oretical Physics, Trieste (Italy)). Jul 1985. 8p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86702731. 

We show that if the density of grand unified monopoles at T 
approx. = 200 MeV is of the order of or greater than 4.4 * 
107cm~%, they annihilate all of the strange matter produced in the 
quagmahadron phase transition which the Universe undergoes at 
this temperature. We also study gravitational capture of monopoles 
by lumps of strange matter. This yields upper limits on the density 
of monopoles for different sizes of strange ball. 5 refs, 1 fig. 


(iC—85/218) Application of a heavy quark bag 
model to Pye cos decays of charmed baryons. Ebert, D.; 
Kallies, W. (International Centre for Theoretical Ph: ysics, 
Trieste (Italy)). Sep 1985. 17p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702948. 
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Non-leptonic decays of lower mass charmed baryons are cal- 
culated by employing the QCD corrected weak Hamiltonian and 
wave functions of a heavy quark bag model. Baryon matrix ele- 
ments of the parity violating part of the charm-changing weak Ha- 
miltonian are included, too. The results for the partial widths 
GAMMA and asymmetry parameters a are compared with the re- 
sults of other models and with experiments. 18 refs, 1 fig, 3 tabs. 


44736 Cee mR: 247-259) Radiative processes 
in gauge theories. Beren a R.; Danckaert, D.; 
Causmaecker, P. De; Senecten Troost, W.; Tai Tsun 
Wu. (Rijksuniversiteit Leiden, Netherlands. Inst. Lorentz 
voor Theoretische Natuurkunde; Louvain Univ., Belgium. 
Inst. for Theoretical Physics; Harvard Univ., Cambridge, 
MA, USA. Gordon McKay Lab.). 1982. NTIS (US 
Only), PC A20/MF AOl. File Number DE86780473. 
(CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

It is shown how the introduction of explicit polarization vec- 
tors of the radiated gauge particles leads to great simplifications in 
the calculation of bremsstrahlung processes at high energies. 


44737 (INIS-mf— 10072, abn 311-319) Production of 
direct photons with high p in YN interactions. Hof- 
mokl, T.; Jacholkowska, A.; Czechowski, A.; Krawczyk, 
M.; Gorski, M. (Warsaw Univ., Poland. Inst. Fizyki Dos- 
wiadczalnej; Warsaw Univ., Poland. Inst. Fizyki Teoretycz- 
nej; Institute of Nuclear Research, Warsaw, Poland). 1982. 
NTIS (US Sales Only), PC A20/MF A0Ol. File Number 
DE86780473. (CONF- -8205304—). 

From 5. ae “hee ga on elementary particle physics; 
Kazimierz, Poland (1 1982). 

High p sui , 
cussed. The QCD corrections of order a sub(s) to the so-called 
"QED Compton” process seem to be relevant for the final photon 
and final hadron system double differential cross sections while 
being negligible for the single inclusive photon cross-section. 


44738 (INIS-mf— 10072, 61-78) QCD tests in multijet 
decays of toponium. Streng, K.H. (Muenchen Univ., Germa- 
ny, F.R. Sektion Physik). 6 082. NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE86780473. (CONF- 
8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
a Poland (1 May 1982). 
multijet decays of toponium resonance are studied. 
Cece tabi ba es tonal es cata eaten 
(Q anti-Q)-4 hadronic jets and (Q anti-Q)- +3 jets are discussed. 


44739 (INIS-mf—10072, pp ao Second order QCD 
corrections to q anti: a lepton pair at _— 
momentum, Perlt, H. (Karl-Marx ieee Leipzig. 
German Democratic ublic. Sektion Physik). 1982. S 
(US Sales Only), A20/MF AOl. File Number 
DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland ql a 1982). 

The results of the perturbative calculations of the O(as*) 
suitiés shias ahaa 0, abaanliatin the ¢ itn ou 02 
large transverse momentum are presented. The approximation Atau 
approx. =0 is used. 


44740 (INIS-mf— 10072, pp or Double logarithmic 
asymptotics of quark amplitudes with flavour exchange. 
Kirschner, R.; Lipatov, L.N. (Karl-Marx-Universitaet, Leip- 
zig, German Democratic Republic. Sektion Physik; Lenin- 
a Nuclear Physics Institute, USSR). 1982. NTIS (US 

les Only), PC A20/MF AO1. File Number DE86780473. 
(CONF-8205304—). 

From 5. beg symposium on elementary particle physics; 
Kazimierz, Poland (1 “i 1982). 

Results on uark scattering and annihilation amplitudes 
in tes Shady seaten don gedaan. Taw nektadiedins etadinatin to 
those amplitudes in the double logarithmic approximation are calcu- 
lated. In the calculations a method based on dispersion relations 
and gauge invariance is used. 
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44741 (INIS-mf—10072, pp 443-452) Top production in p 
anti-p collisions. Kurek, K. Uoatioute of Nuclear Research, 
Warsaw, Poland). 1982. S (US Sales Only), PC A20/ 
MF AO1. File Number DE86780473. (CONF-8205304—). 
From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 
Conservative estimates of the top quarks production are 
made within a parton QCD model and lead to the sizeable cross 
sections. The intergrated cross sections o sub(topX(p sub(T)> 2 
GeV/c) for M sub(t)=20 GeV top production are equal to 1.8 wb 
and 6 yb at Vs-540 GeV and 2000 GeV, respectively. 


44742 (INIS-SU—326, PP 184) On an equivalent local 
nucleon-nucleon potential in the quark model. Mazur, A.1; 
Smirnov, Yu.F.; hl’ Khavari, R.M. 1985. (In Russian), 
NTIS (US Sales Only), PC A21/MF A01. File Number 
DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44743 (JINR—R-2-85-427) Gradient-invariant calculation 
of A; —> 7p and A; — ry decay amplitudes. Volkov, M.K.; 
Osipov, A.A.; Gulyamova, Z.L. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. a oe 
Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki). 1985. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. Fi 
Number DE86702951. 

Gauge-invariant expressions for the amplitudes of strong and 
electromagnetic decays Ai —»p and A; — 7ry are found within the 
superconducting quark model taking into account 7 —> A; transi- 
tions. The procedure of fixation of ambiguity due to surface terms 
in these diagrams is discussed in detail. 8 refs.; 1 fig. 


44744 eee "(National Lab. for 

High Energy Physics, )). an) Feb 1983. 
sy 

- (In Japanese). yu Oho, Towa span 

. File Number DE86702733. 

This is an elementary lecture note on the radiative correc- 
ee a colliding beam experi- 
ments. The story begins from the classical radiation theory, goes on 
semi-classical treatment of quantized radiation field and finally 
reaches to quantum field theory. All calculations are described in 
detail so that the readers can follow and check them. 


44745 ae Polarization effects in W*- and 


Z°-bosons production beams. Koval’chuk, 
V.A.; Stoletnij, I.V. (AN ¥j SSR, Kharkov. Fiziko- 
Tekhnicheskaj Inst.). 1984. 0p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702949. 

The helicity amplitudes and differential cross sections of the 
processes ‘ye —> Ze and ‘ye —> Wvsub(e) are obtained as well as the 
density matrix for the vector boson produced, the anomalous mag- 
netic moment of the W boson bei . It is shown that if 
VS approximately equals 100-140 GeV, the Z boson yield exceeds 
that of W bosons even at a small angle between the photon and the 
produced vector boson momenta. The right-handed polarized pho- 
tons are found to provide larger cross sections for the above proc- 
esses as compared with the left-handed ones, but the latter are more 
suitable for measuring the anomalous magnetic moment of the W 
boson. 18 refs.; 7 figs. 


— (LBL—21648) Pion interferometry of ultra-relativ- 
istic hadronic collisions. Kolehmainen, K. (Lawrence Berke- 
7 Lab., CA (USA); Arizona Univ., Tucson (USA). 

Ph ysics). May 1986. Contract AC03-76SF00098. 
(CONF-860441—3). NTIS, PC A02/MF A001; GPO Dep. 
Cie Number DE86013206. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 19 

‘ +a interferometry of ultra-relativistic hadronic collisions is 
described in the context of the inside-outside cascade model using a 
current ensemble method capable of describing an arbitrary distri- 
bution of pion sources with an arbitrary velocity distribution. The 
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results are quite distinct from the usual Gaussian and Kopylov par- 
ameterizations. Extraction of the temperature parameter, effective 
source lifetime, and transverse size requires a full three-dimensional 
analysis of the correlation function in terms of the momentum dif- 
ference. 7 refs., 4 figs. 


44747 (LPC—84-26) How to recognize the hard elemen- 
tary process in hadronic events st LEP energies. Lutz, P. 
(College de France, 75 - Paris. Lab. oT Tat aa 
laire). 1984. 32p. NTIS (US Sales Only), PC A03. AOI. 
File Number DE86750775. 

A multivariate discriminant analysis is presented, allowing a 
very good separation -at the level of 90% or more- in 4 categories 
(top events, lighter quark 2-jet events, 3-jet events and 4-jet events) 
on LUND Monte-Carlo events. Furthermore, inside events, the 
method is able to discriminate gluon jets from quark jets and inside 
quark jets, to extract bottom jets with a very high efficiency. 8 refs. 


44748 (LUIP—8507) Lund Monte Carlo programme for 
high energy interactions between hadrons and nuclei. Nilsson- 
Almavist, B.; Stenlund, physics; L Univ. (Sweden). Dept. of 
Cosmic and Subatomic ysics; Lund Univ. (Sweden). 
Dept. of Theoretical Physics; Lund Univ. (Sweden). Dept. 
of Physics). Jul 1985. Dp (LU-TP—85-7; LUNFD6/ 
NFFK—7060/1-11(1985)). Wiis C (US Sales Only), PC A02/ 
MF AO1. File Number DE86702953. 

In high energy hadron-nucleus and hadron-hadron collisions 
low Psub(T) is the dominating feature, not explained by QCD and 
related to quark confinement. Nevertheless QCD inspired formula- 
tions have been used to explain low Psub(T) interactions. Experi- 
mentally observed features like cascades are still not fully explained 
and we do not know when and in what way the hadronization take 
place. We present a Monte Carlo programme for ultra relativistic 
nucleus-nucleus interactions where we let the projectile nucleon 
rescatter inside the target nucleus, get excited and then fragment 
according to the Lund fragmentation scheme for particle produc- 
tion. 


equation. Schwarz, K.; Haidenbauer, J.; Froehlich, J. (Oces- 
terreichisches Forschungszentrum Seibersdorf a 
Graz Univ. (Austria). Inst. fuer Theoretische Physik; Osaka 


Univ., Suita (Japan). Research Center for Nuclear Physics; 
Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 
os Bag my lanung und Technologi 
nose). an (NT_-5/85) NTIS (US Sales Only), 
PC A03 F AOI ile Number DE86702954. 

The Bethe-Salpeter equation is solved with a separable 
kernel for the most important nucleon-nucleon partial wave states. 
We employ the Ernst Shakin-Thaler method in the framework of 
minimal relativity (Blankenbeckler-Sugar equation) to generate a 
separable representation of the meson-theoretical Paris potential. 
These separable interactions, which closely approximate the on- 
shell- and half-off-shell behaviour of the Paris potential, are then 
cast into a covariant form for application in the Bethe-Salpeter 
equation. The role of relativistic effects is discussed with respect to 
on-shell and off-shell properties of the NN-system. 


44750 (SLAC-PUB—3998) Remarks on heavy leptons. 
Perl, M.L. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Jun 1986. Contract AC03-76SF00515. 5p. 
NTIS, PC A02/MF°A01; GPO Dep. File Number 
DE86013506. 


Remarks are given on what experiment has taught about 
heavy leptons, and on what experiment can teach when data come 
from the SLC and LEP electron-positron colliders. Close-mass 
lepton pairs, generation mixing neutral heavy leptons from the 
decay of Z°, and unstable neutral leptons’ decay modes are consid- 
ered. 15 refs., 2 figs. (LEW) 
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(SLAC-PUB—4000) Mixing and CP violation in B 

and D decays: future searches at hadron machines. Bigi, I. 

Stanford Linear Accelerator Center, Menlo Park, CA 

SA)). Jun 1986. Contract AC03-76SF00515. 6p. (CONF- 

8605163—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012960. _ 

From Workshop on physics simulation at high energies; 
Madison, WI, USA (5 May 1986). 

The standard Model predicts sizeable if not even maximal B/ 
sub s/ - anti B/sub s/ mixing; B/sub d/ - anti B/sub d/ mixing is 
not expected to exceed the one percent level unless top quarks are 
very heavy (m/sub t/ = 150 GeV). B decays also offer the best 
opportunity to discover CP violation outside the neutral K system. 
Employing the standard model one predicts - with reasonable confi- 
dence - CP symmetries of up to 20% (or even more in some cases). 
The branching ratios for the individual exclusive modes of interest 
are not expected to exceed the 10~* level in most cases; the identifi- 
cation of such decays poses non-trivial problems. It is shown that 
by summing intelligently over appropriate classes of decays one can 
greatly enhance statistics without jeopardizing the signal. Very 
similar searches can be performed for D decays. 


44752 (TRITA-EPP—85-05) Extended formulation of 
Maxwell's equations. Lehnert, B. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Electron and Plasma Phys- 
ics). Oct 3S ie NT (US Sales Only), PC A02/MF 
A01. File Number DE86702730. 

An extended Lorentz invariant formulation of Maxwell's 
equations is presented which both includes time dependent and 
steady-state solutions. In this approach the charge and current den- 
sities are treated as intrinsic properties of the electromagnetic field 
itself, in vacuo. Two main results follow from such an approach. 
First, a longitudinal electric wave is predicted to propagate in 
vacuo. Second, an axially symmetric steady state can be outlined in 
which ‘self-confined’ electromagnetic radiation circulates in closed 
orbits around the axis of symmetry. For this state values are ob- 
tained of the charge, the spin, and the product between magnetic 
moment and mass which are of the same order of magnitude as 
those observed for some elementary particles such as the proton 
and electron. Consequently, this may provide certain areas of con- 
ventional elementary particle analysis with some complementary 
ideas. Whether the predicted new phenomena also correspond to 
physical realities is so far an open question which requires further 
investigation. With 6 refs. 


_— String models with twisted currents. Nepomechie, 
I. (Department of Physics, FM-15, University of Wash- 
aoe Seattle, Washington 98195). Physical Review [Section] 
D: Particles and Fields; 34: No. 4, 1129-1135(15 Aug 1986). 
We consider bosonic string models with non-Abelian gauge 
excitations, whose Lie-algebra-valued currents are “twisted” by 
nontrivial automorphisms. The twisted models have the same criti- 
cal dimension as the corresponding untwisted models; however, 
their respective spectra are radically different. 


44754 Solutions of the Dirac for fermions in 
Skyrme fields. Hiller, J.R.; Jordan, T.F. (Physics 

ment, University of Minnesota, Duluth, Minnesota 55: 12) 
Physical Review [Section] D: Particles and Fields; 34: No. 4. 
1176-1183(15 Aug 1986). 

Solutions of the Dirac equation are obtained for bound states 
of fermions in step-function Skyrme fields in three-dimensional 
space. When the local structure of the Skyrme field is changed, but 
its topological number is not, bound states appear and disappear, 
and the energy of a bound state can change from positive to nega- 
tive, which indicates a change in the spectral asymmetry. These re- 
sults are compared with similar ones for one-dimensional space and 
discussed in relation to the fermion number of the many-particle 
ground state. 
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44755 Strongly coupled standard model. Claudson, M.; 
Farhi, E.; Jaffe, R.L. (Center for Theoretical Physics, Labo- 
ratory for Nuclear Science and Department of Physics, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Physical Review [Section] D: Particles and 
Fields; 34: No. 3, 873-887(1 Aug 1986). 

We analyze an alternative formulation of the standard model 
in which the SU(2) gauge interaction becomes confining at energies 
of order G-italic/sub F-italic/ /sup -1/2/=300 GeV. We show that, 
making reasonable dynamical assumptions, this model accounts for 
all electroweak phenomena up to and including the W-italic and Z- 
italic mass scales. At yet higher energies the model predicts a 
wealth of new phenomena. 


44756 Electron magnetic moment from geonium spectra: 
Early experiments and background Van Dyck R:S. 
Jr.; Schwinberg, P.B.; Dehmelt, H.G. (Department of Phys- 
ics, FM-15, University of Washington, Seattle, Washington 
98195). Physical Review [Section] D: Particles and Fields; 34: 
No. 3, 722-736(1 Aug 1986). 

The magnetic moment of a free electron has been measured 
by observing both its low-energy spin and cyclotron resonances (at 
v/sub s-italic/ = w/sub s//2m and v/sub c-italic/ = w/sub c//27, 
respectively) by means of a sensitive frequency-shift technique. 
Using radiation and tuned-circuit damping of a single electron, iso- 
lated in a special anharmonicity-compensated Penning trap, also 
cooled to 4 K, the electron’s motion is brought nearly to rest, thus 
preparing it in a cold quasipermanent state of the geonium “atom.” 
The magnetic-coupling scheme, described as a continuous Stern- 
Gerlach effect, is made possible through a weak Lawrence magnet- 
ic bottle which causes the very narrow axial resonance, at v/sub z- 
italic/ = w/sub z//2m for the harmonically bound electron, to 
change in frequency by a small fixed amount 5 per unit change in 
magnetic quantum number. 


44757 Polarized-e-italic/sup +- /p-italic scattering in a 
supersymmetric electroweak model. Marleau, L. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review [Section] D: Particles and 
Fields; 34: No. 3, 737-743(1 Aug 1986). Contract ACO03- 
76SFO00515. 

The polarization and charge asymmetries in the scattering of 
longitudinally polarized electrons by protons are considered in the 
context of a supersymmetric extension of the standard model. The 
contribution of the subprocess e-italicq-italic—re-italic-tilde q-italic- 
tilde followed by the fast decay of e-italic-tilde—-e-italicgamma-tilde 
is computed for various sets of superpartner masses at energies cor- 
responding to the e-italicp-italic collider at DESY HERA (30 GeV 
x 820 GeV) and to an hypothetical e-italicp-italic machine at the 
Superconducting Super Collider (30 GeV x 20 TeV). 


ment of Physics, lowa State University, Ames, Iowa 
Physical Review [Section] D: Particles and Fields; 34: N 
892-894(1 Aug 1986). Contract W-7405-ENG-82. 

Ee grand unified theories predict the existence of (at least) 
three light generations of exotic fermions in addition to the usual 
quarks and leptons. The existence of these particles with masses 
heavier than the known fermions could produce a shift in the value 
of the rho parameter Arho. Present data constraining the amount of 
this shift from both the UA1 and UA2 Collaborations can thus be 
used to limit the masses of these new particles. 


44759 Limits on the mass of the right-handed Majorana 
neutrino. Mohapatra, R.N. ent of Physics and As- 
tronomy, University of Maryland, College Park, 7 
20742). Physical Review [Section] D: Particles and Fie 

No. 3, 909-910(1 Aug 1986). 

We derive limits on the mass of the right-handed Majorana 
neutrino (N-italic/sub R-italic/) in terms of the mass of the right- 
handed W-italic/sub R-italic/ boson in left-right-symmetric theories 
of weak interactions from the recent results on lifetime for neutrin- 
oless double-8 decay of /sup 76/Ge as well as from theoretical 
considerations of vacuum stability. 
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44760 Studies of the hydrodynamic evolution of matter 
produced in fluctuations in p-barp-italic collisions and in ul- 
trarelativistic nuclear collisions. von Gersdorff, H.; McLer- 
ran, L.; Kataja, M.; Ruuskanen, P.V. (Fermi National Ac- 
celerator Laboratory, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 34: No. 3, 794-810(1 
Aug 1986). 

In this first paper of a series of two, we present a compre- 
hensive study of the hydrodynamic evolution of matter produced in 
the central region of ultrarelativistic heavy-ion collisions and in 
high-multiplicity fluctuations of p-barp-italic collisions. We shall 
begin with a discussion of the limits of the applicability of a per- 
fect-fluid hydrodynamic description of high-energy collisions. A 
simple bag-model equation of state is argued to have qualitative and 
semiquantitative features expected from lattice gauge theory and 
present theoretical We also discuss the boundary 
conditions for the perfect-fluid hydrodynamic equations, and what 
classes of simple events would correspond to simple initial condi- 
tions. The decoupling of matter at low energy density and methods 
for computing transverse-momentum distributions of hadrons are 
analyzed. We finally present the details of the computer code 
which we use to numerically solve the hydrodynamic equations. 


44761 Isospin violation in mesons and the constituent- 
quark masses. Godfrey, S.; Isgur, N. , 4004 Wes- 
brook Mall, Vancouver, Canada V6T 2A3). Physical Review 
on D: Particles and Fields; 34: No. 3, 899-901(1 Aug 

Isospin-violating mass differences and mixing angles in 
mesons, which arise in part from an intrinsic mass difference be- 
tween up and down quarks, are studied in a relativized quark po- 
tential model. Satisfactory results, comparable to those of nonrelati- 
vistic calculations, are obtained, but in addition we find that ob- 
served isospin breaking leads to tight constraints on the allowed 
values of constituent-quark masses: 1/2(m-italic/sub u-italic/+m/ 
sub d/) must be between about 200 and 300 MeV. 


44762 Chiral quark-meson model of N and A with vector 
mesons. Broniowski, W.; Banerjee, M.K. (Department of 
Physics and Astronomy, University of Maryland, Coll 
Park, Maryland 20742). Physical Review [Section] D: Partic 
and Fields; 34: No. 3, 349-861(1 Aug 1986). 

We consider a model of N and A built on quarks interacting 
with o, 7, rho, A-italic:, and » mesons. We solve the problem in 
the mean-field approximation. The Lagrangian is based on the 
chiral SU(2) x SU(2) symmetry and incorporates the idea of univer- 
sal coupling. Accordingly, rho is coupled to the conserved isospin 
current, A-italic to the partially conserved axial-vector current, and 
@ to the conserved baryon current. As a result the only parameter 
of the model not directly related to experiment is the quark-pion 
coupling constant. Using the solitonic solution of the Lagrangian 
we calculate the properties of N-italic and A. It is found that the 
vector mesons play a very important role in the system, contribut- 
ing significantly to the values of physical observables. We analyze 
the classical stability of the system with respect to modes, 
which contain the lowest excitations. It is found that stable solu- 
tions exist only for a limited range of the values of the coupling 
constants. 


Strangeness production in ultrarelativistic heavy- 
‘eo collisions. I, Chemical kinetics in the quark-gluon plasma. 
Matsui, T.; Svetitsky, B.; McLerran, L.D. (Center for Thso- 
retical Physics, Laboratory for Nuclear Science and 
ment of Physics, Massachusetts Institute of Techno oBy, 
Cambridge, Massachusetts 02139). Physical Review [Section] 
D: Particles and Fields; 34: No. 3, 783-793(1 Aug 1986). 

We develop a kinetic theory of chemical reactions in a 
quark-gluon plasma in order to study the evolution of flavor com- 
position in ultrarelativistic nucleus-nucleus collisions. The rates of 
production and annihilation of strange-quark pairs are computed in 
lowest order in perturbation theory assuming local equilibrium with 
respect to other, more frequent collision processes. Quantum-statis- 
tical effects are taken into account. The hydrodynamic equations 
coupled to the rate equation are derived and solved numerically in 
a homogeneous plasma, simulating the approach toward complete 
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chemical equilibrium. The corresponding relaxation times are com- 


puted 

44764 Pattern of - — and — Physi, 
angle hierarchy. Cheng, i, L. (Department o 

aoe of Missouri, St. Louis, Missouri 63121). Physical 


Ta 198 
By expressing the quark masses, as well as the quark-mixing 
in powers of the Cabibbo angle (A) we show that the up- 

and down-quark mass matrices are proportional to each other up to 
ee ee 

ee ee ee 
the lightest quarks. We then demonstrate that this is the 


ae oon) D: Particles and Fields; 34: No. 1, 219-225(1 


rices to pas the observed pattern of Kobayashi-Maskawa 
(KM) mixings and predict that the KM angle t-italich-italice-italict- 
italica-italics = O(A*). Some of the phenomelogical implications, 
including that for the kaon C-italicP-italic-violation parameter €, are 
worked out. 


Simple model of fourth-generation fermions. 
eed: FP; Lib. ent of Physics, University of 
Missouri, St. Louis, Missouri 63121). Physical Review |Sec- 
tion] D: Particles and Fields; 34: No. 1, 226-230(1 Jul 1986). 

If the mass ratios of the charged leptons, the charge -(1/3) 
and (2/3) quarks are roughly the same in each generation (except 
the first one), the present experimental limits on the fourth lepton 
mass and on the deviation of the electroweak rho parameter from 
its tree-level value will lead us to expect that such fourth-genera- 
tion fermions, if they exist, will have mass values in a narrow 
range. The phenomenological implications of this simple model in- 
cluding the production and decay properties of the seventh (charge 
-(1/3)) quark with mass roughly-equal60 GeV and the contribution 
by the eighth (charge (2/3)) quark with mass roughly-equal450 
GeV to higher-order effects such as the kaon C-italicP-italic impu- 
rity parameter € are discussed. 


44766 Signals for compositeness in e-italic” e*—-e" e* and 
e-italic™ Ses - Bars, 1; Gunion, J.F.; Kwan, M. (De- 
partment of Physics, University of Southern California, Los 
Angeles, California 90089-0484). Physical Review [Section] D: 
Particles and Fields; 34: No. 1, 122-128(1 Jul 1986). 

Theories in which leptons are composite lead to additional 
contributions (beyond those from the standard model) to the ampli- 
tudes for e-italice*—e~e* and e-italic'e*—p~ p*. Detailed 
models, constructed by analogy between QCD and compositeness/ 
precolor interactions lead to specific forms for these extra terms. 
We demonstrate that compositeness scales M-italic as high as 4—7 
TeV may be probed using e-italic” e* collision machines currently 
available and planned for the near future. Sensitivity to the type of 
composite model and its parity-violation structure is demonstrated. 
In particular we point out that there are no standard-model contri- 
butions to the scattering e-italic’ e*—>u~ p* when the incoming e- 
italic” and e-italict both have the same helicity. Observation of a 
nonzero cross section in such a helicity scattering state is prima 
facie evidence of flavor-changing vector currents in the t-italic 
channel or scalar currents connecting the e-italic and p lepton sec- 
tors in the s-italic channel. 


Fragmentation corrections to triple energy correla- 
tions in high-energy e-italic’e* annihilation. Csikor, F.; 
Eszes, G.; Garrido, L.; Po-acute-accentcsik, G. (Institute for 
Theoretical oe Eoetvoes University, Budapest, Hunga- 
ry). Physical R —_— D: Particles and Fields; 34: No. 
1, 129-132(1 Jul 198 


Fragmentation corrections to the triple hadronic-energy cor- 
relations in high-energy e-italic’e* annihilation are studied by a 
Monte Carlo calculation using various fragmentation models. De- 
pendences on the infrared-cutoff parameters are studied and the in- 
frared-insensitive regions are determined. The rates of decreases of 
the fragmentation corrections to triple correlations with increasing 
energy and to the standard energy-energy correlation asymmetry 
are compared. In , fragmentation corrections at energies 
near the Z-italic® peak are calculated. It is demonstrated that a sta- 
tistically reasonable determination of the triple hadronic-energy 
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correlation from the already available experimental data is feasible 
and could serve as an independent way of determining a/sub s- 
italic/. 


44768 Looking for colored leptons. II. Rizzo, T.G. 
(Ames Laboratory and ent of Physics, Iowa State 
University, Ames, Iowa 50011). Physical Review [Section] D: 
Particles and Fields; 34: No. 1, 133-137(1 Jul 1986). Contract 
W-7405-ENG-82. 

We extend our previous analysis of the phenomenology of 
colored-lepton production to e-italicp-italic and p-barp-italic colli- 
sions at high energies. New limits on the masses and couplings of 
such particles are obtained from the present CERN data. Results 
from DESY HERA and the Fermilab Tevatron can greatly in- 
crease these bounds or give evidence for the existence of this class 
of particles. Colored leptons may be the first signal for composite- 
ness. 


44769 Magnetic moments of light, charmed, and b-italic- 
flavored baryons in a relativistic logarithmic potential. Jena, 
S.N.; Rath, D.P. ent of Physics, Aska Science 
Colle Ze, Aska 761110, Orissa, India). Physical Review [Sec- 
tion] D: Particles and Fields; 34: No. 1, 196-200(1 Jul 1986). 

A simple independent-quark model based on the Dirac equa- 
tion with logarithmic confining potential of the form V-italic(r- 
italic) = (1++°)[a In(r-italic/b-italic)] with a-italic,b-italic>0 is 
used to calculate the magnetic moments of light, charmed, and b- 
italic-flavored baryons. Not only do the results obtained for light 
baryons agree reasonably well with experiment, but also the overall 
predictions for the charmed and b-italic-flavored baryons compare 
very well with other model predictions. 


44770 Searching for the intermediate-mass Higgs boson. 

Gunion, J.F.; Kalyniak, P.; Soldate, M.; Galison, P. (Physics 

ent, University of California, Davis, California 

95616). Physical Review [Section] D: "Particles and Fields; 34: 
No. 1, 101-121(1 Jul 1986). 

We study the feasibility of detecting a neutral Higgs boson 
H-italic®?, with mass between 2m-italic/sub t-italic/roughly-equal80 
GeV (by assumption) and 2m-italic/sub W-italic/ at an e-italict e~ 
machine or the Superconducting Super Collider (SSC). Back- 
grounds to the production at an e-italicte™ machine of H-italic® in 
association with a Z-italic are calculated with particular emphasis 
on the case when m-italic/sub H-italic/roughly-equalm/sub z/. We 
present a detailed survey of the signals for and backgrounds to the 
inclusive or associated production at the SSC of H-italic® followed 
by the decay of H-italic® into one of the available channels. There 
is no signature which is established to be identifiable at the SSC. 
Only a few signatures remain to be studied, and the further calcula- 
tions of most immediate interest are pointed out. 


44771 Production of heavy quarks from W-italic-gluon 
fusion. Willenbrock, S.S.D.; Dicus, D.A. (Theory Group 
and Center for Particle Theory, University of Texas, 
Austin, Texas 78712). Physical Review [Section] D: Particles 
and Fields; 34: No. 1, 155-161(1 Jul 1986). 

We show that heavy-quark production via W-italic-gluon 
fusion in high-energy p-italicp-italic and p-barp-italic collisions is an 
important source of the heavier member of an SU(2)/sub L-italic/ 
doublet of quarks if the mass splitting within the doublet is large. 
W-italic-gluon fusion exceeds the strong production of heavy 
quis for mass splittings greater than 300—350 GeV at Vs-italic 

= 10 TeV and 400—450 GeV at Vs-italic = 40 TeV. An alterna- 
tive way to regard W-italic-gluon fusion is as the production of the 
heavier quark by fusing its light partner with a W-italic boson. We 
use a distribution function for the light partner to show that this 
process gives results which agree qualitatively with W-italic-gluon 
fusion. We also discuss the Drell-Yan production of an SU(2)/sub 
L-italic/ doublet of heavy quarks via a virtual W-italic boson and 
corrections to this process from initial gluons. We find that at the 
Fermilab Tevatron energy Vs-italic = 2 TeV, W-italic-gluon 
fusion exceeds the Drell-Yan production of top quarks for masses 
above 100 GeV. 
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tn, cree eee rr 
patra, ohapatra, t a 
Astronomy, university of Maryland, College Pak, Mary 
land 20742). Physical Review [Section] D : Particles and Field 
34: No. 1, 231-234(1 Jul 1986). 

The Z-italics horizontal symmetry of weak interactions is 
used to study the masses and mixings of a possible fourth genera- 
tion of quarks (t-italic’,b-italic’). We obtain the relation (m-italic/sub 
s-italic//m/sub c/) = (m/sub b/+m/sub b//sub '/)/(m/sub t/+m 
/sub t//sub '/) which implies m-italic/sub b-italic//sub '//m/sub 
t//sub '/< <1. Coupled with the known experimental constraints 
on the rho parameter, this leads to m-italic/sub t-italic//sup '/< or 
=300 GeV and m-italic/sub b-italic//sub '/<58 GeV. We also pre- 
dict the mixing of the fourth-generation quarks to those of the 
known quarks. 


44773 Stech and Fritzsch hypotheses in the leptonic 
sector: Addendum to “Neutrino mass limits from the Fritzsch 
mass matrix.”. Rizzo, T.G.; Hewett, J.L. (Ames Laboratory 
and Department of Physics, Iowa State University, Ames, 
Iowa 50011). Physical Review [Section] D: Particles and 
Fields; 34: No. 1, 298-300(1 Jul 1986). Contract W-7405- 
ENG-82. 

Following the idea suggested by Gronau, Johnson, and 
Schecter we further constrain the masses of the second- and third- 
generation neutrinos to a very small ion of the v2-vs mass plane 
by combining the models of Fritzsch and Stech in the leptonic 
sector and demanding consistency with current experimental limits. 


44774 Interacting many-gluon systems within the MIT 
bag model. Hess, P.O.; Viollier, R.D. (Institute of Theoreti- 
cal Physics and Astrophysi ics, University of Cape Town, 
Reuditnials 7700, Republic of South oT Physical 
a [ection D: Particles and Fields; 34: No. 1, 258-268(1 

Based on quantum chromodynamics in a cavity, we calculate 
the spectra of exotic hadrons consisting of up to four interacting M- 
italicl or E-italicl gluons in the lowest eigenmodes of a spherical 
bag. The states that satisfy Bose-Einstein statistics are classified ac- 
cording to the group chain U(24)>U(8)xU(3)>SU(3)/sub color/ 
xSU(2) /sub spin/, and the coefficients of fractional parentage are 
evaluated up to four gluons in a color-singlet state. The two-gluon 
interaction includes the one-gluon exchange, the Compton or anni- 
hilation graph, and the elementary four-gluon vertex. Using the pa- 
rameters of the MIT bag model, both the two-gluon and the four- 
gluon states of lowest energy with the quantum numbers of the 
vacuum turn out to be degenerate with the perturbative vacuum 
state. 


44775 B-italic-meson production between the Y(4S-italic) 
and Y(6S-italic) and the possibility of detecting B-italic-B-bar 
mixing. Ono, S.; Sanda, A.L; Toernqvist, N.A. (Institute of 
Physics, University of Tokyo, Komaba, Meguro-ku, Tokyo 
153.3 Japan). Physical Review [Section] D: Particles. and Fields; 
34: No. 5 186-195(1 Jul 198 

A study is made of the quark-pair-creation model, the quar- 
konium-hybrid mixing model, and the unitarized quark model in 
connection with their ability to reproduce R-italicequivalent(a/sub 
had//o/sub p//sub p/) between Y(4S-italic) and Y(6S-italic) and 
at the same time be consistent with all known facts about I and psi 
systems. Models which passed the above tesi are used to compute 
all partial cross sections for pair production of B-italic mesons. This 
result is used to estimate the rate for the B-italic/sub d-italic/-B- 
bar/sub d/ and B-italic/sub s-italic/-B-bar/sub s/ mixing effect as a 
function of the c.m. energy. Our result can be eventually used to 
search for new physics beyond the standard model. 
44776 Semirelativistic potential model for heavy quar 
konia, t Physics, S.N.; Radford, S.F.; range he W.W. Depart. 
ment of Wayne State University, Detroit, Michigan 
48202). Physica al’ Review _ D: Particles and Fields; 34: 
No. 1, 201- 7206(1 Jul 198 

"The c-italicc-bar, b-italicb-bar, and t-italic t-italic-bar spectra 
are investigated with the use of a semirelativistic potential model 
described in an earlier paper. Results for the energy levels, leptonic 
widths, and E-italicl transition widths are compared with the ex- 
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perimental data for c-italicc-bar and b-italicb-bar and predicted for 
t-italic t-italic-bar. We also find that the quark-antiquark interaction 
can best be described by a quasistatic rather than a momentum-de- 
pendent potential, and propose a theoretical justification for this 
surprising conclusion. 


Pion as a q-italicq-bar soliton bag: Dressing of the 
muieon and, Dethe, J.h.; Wilets, L. (Institute for Nucle- 
of. Physics, a -15, Nene ge Ad of 


_ 
98 Physical R 
af Sens ond Fle 34: No. 1, 207-218(1 Jul Jul 


esata Alc dala as 
in the soliton bag model. The quark-antiquark substructure of the 
pion is fully taken into account using generator-coordinate tech- 
niques. The one-gluon-exchange piece of the model Hamiltonian is 
responsible for creating the q-italicq-bar pair. The results we obtain 
for various hadronic properties are in good agreement with experi- 
mental data and qualitatively similar to those obtained in the cloudy 
bag model. 


44778 Effect of a7 interactions in 7N scattering. John- 
stone, J.A.; Lee, T.H. (Physics Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] C: Nuclear Physics; 34: No. 1, 243-249(Jul 1986). Con- 
tract W-31-109-ENG-38. 

The standard cloudy bag model description of wN scattering 
is extended to include contributions at the two-pion level. The wz 
scattering amplitudes are parametrized in phenomenological, sepa- 
rable forms consistent with the known m7 S-italic- and P-italic- 
wave phase shifts. These amplitudes are embedded in the 7N de- 
scription to account for scattering of the incident pion from the 
nucleon’s virtual pion cloud. A self-consistent analysis of the cou- 
pled aN, 7A, and wN/sup */ (1470) systems results in excellent re- 
production of the phase shifts in the wN P-italic/sub 33/ channel to 
energies above the pion production threshold. In the P-italic/sub 
11/ channel, without two-pion intermediate states, no acceptable fit 
to the data is possible for any values of the bag parameters. It is 
shown that the additional attraction provided by wm scattering is 
essential to reproduce the low-energy phase shifts and fix the sign 
change at the correct energy. 


44779 Charge-symmetry breaking in neutron-proton elas- 
tic scattering. Miller, G.A.; Thomas, A.W.; Williams, = 
(Institute for Nuclear Theory, Department ‘of Physics, 

15, University of 


Seattle, 38195) 
Physical Review Leora: 58. No. 24, de, Washingion 9 19 
The effects of spin-dependent chunaptglatntep tenting 
forces can be measured in elastic n-italic-p-italic scattering. We find 
that a term in the one-pion exchange potential arising from the neu- 
tron-proton mass difference is dominant. This, together with single- 
photon exchange, gives a result in agreement with a recent precise 
measurement made at TRIUMF. Other shorter-ranged effects asso- 
ciated with rho exchange, meson mixing, two-pion exchanges, and 
quark interactions give smaller contributions. 


44780 Qualitative features of the glueball spectrum. me 
R.L.; Johnson, K; Ryzak, Z. (Center a Theoretical Ph 
ics, Laboratory for Nuclear Science, and Department "of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Annals of Physics (New York); 168: 
No. 2, 344-367(May 1986). 

The low-energy meson spectrum is investigated. Quantum 
numbers of the lightest glueballs are obtained by studying low-di- 
mension, gauge invariant, colorless operators. A general shell 
model of hadrons is formulated and its predictions are specified. A 
comparison and criticism of existing glueball models is included. 
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REFER ALSO TO CITATION(S) 5997, 6021, 6076, 6079, 6090, 6095 


44781 (DOE/ER/40048—07) Tool kit for staggered fer- 
mions. Kilcup, G.W.; Sharpe, S.R. (Harvard be _Cam- 
bridge, MA (USA). ar Lab. of Ph: 

Univ., Seattle (USA). a of Physics). isso Contract 
AC06-81ER40048. 3 S, PC A03/MF A0O1; 1; GPO 
Dep. File Number D 6013537. 

The symmetries of staggered fermions are analyzed both dis- 
crete and continuous. Tools are presented that allow a simple de- 
composition of representations of the continuum symmetries into 
representations of the discrete lattice symmetries, both at zero and 
non-zero spatial momenta. These tools are used to find the lattice 
transcriptions of the operators that appear in the weak interaction 
Hamiltonian. The lattice Ward Identities are derived that follow 
from the single partially conserved axial symmetry. Using these 
identities, the lattice equivalents of the continuum PCAC relations 
are found. Combining all these tools, Ward Identities are obtained, 
for the matrix elements of the weak interaction Hamiltonian, from 
which the behavior of the matrix elements as the pion and kaon 
masses vanish are derived. The same behavior as in the continuum 
is found. 


44782 (IC—85/86) Cosmic superstrings and related 
topics. Shafi, Q. (International Centre for Theoretical ig od 
ics, Trieste (Italy)). Jul 1985. 8p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702738. 

Some consequences of merging together superstring theories 
and cosmology are discussed. 11 refs. 


44783 (iC—85/116) Path integral bosonization of mas- 
sive two-dimensional fermions. Dorn, H. (International 
Centre for Theoretical en Trieste fe (Italy)). Jul 1985. 9p. 


NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE86702736. 

We discuss bosonization of the Pauli-Villars regularized 
functional integral for massive fermions. Thereby we clarify the 
role of a mass dependence in the functional Jacobian for finite 
chiral rotations of the fermionic integration variables. 15 refs. 


44784 (IC—85/145) Testing the family replication-model 
through Bsup(O)-Bsup(-O) mixing. Datta, A.; Pati, J.C. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Jul 1985. 13p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702737. 

It is observed that the family-replication idea, proposed in 
the context of a minimal preon-model, necessarily implies a maxi- 
mal mixing (ic. AM>>GAMMA) either in the Bsub(s)sup(O)-B- 
barsub(s)sup(O) or the Bsub(d)sup(O)-B-barsub(d)sup(O) system, in 
contrast to the standard model. 16 refs, 1 fig. 


44785 (IC—85/231) Superunification, phase transitions 
and cosmology. Vayonakis, C.E. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1985. 111p. NTIS 
(US Sales Only), A06/MF AOI. File Number 
DE86702955. 

We survey the main features behind the idea of grand unifi- 
cation, both without and with (local) supersymmetry. We then 
study the high-temperature phase transitions in the theories so real- 
ized, and their relevance to the cosmology of the early universe. In 
particular, we review the basic ingredients of (super) grand unified 
models and we give the basic tools needed for the study of their 
phase transitions. After a short introduction to cosmology, we 
focus on the interplay between unified particle physics models and 
cosmology, with particular emphasis on the inflationary universe 
scenario. In the same perspective, new research directions, in the 
context of higher-dimensional theories, are also discussed. 165 refs. 


44786 (INIS-mf—10072, pp Nee Perturbative cur- 
rent quark masses in QCD. Scadron, M.D. (Arizona Univ., 
Tucson, a Dept. of Physics). 1982. NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE86780473. 
(CGNF-8205304—). 


ERA-11/19 / 6120 


From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

Neutral PCAC current quark masses follow from the covar- 
iant light plane of QCD requirement that <7rabsolute value of(anti- 
UU) sub(M)absolute value of7>a-m-circumflex(M), which is not 
inconsistent with the spontaneous breakdown of chiral symmetry. 
The resulting current quark mass ratio (m sub(s)/m-circumflex) 
sub(curr)=5 and scale m-circumflex sub(curr)=62 MeV at M=2 
Gev are compatible with the observed mNo - term, the Gold- 
berger-Treiman discrepancy, the low-lying 0, 1/2*, 1°, 3/2* 
hadron mass spectrum, the flavor independence of the dynamically 
generated quark mass and the perturbative weak binding limit. 


(INIS-mf—10072, oe 239-245) Generalized decou- 
pling conditions for preons, Czechowski, A. (Warsaw Univ., 
Poland. Inst. Fizyki Teoretycznej). 1982. NTIS (US Sales 
Only), PC A20/MF AOI. File Number DE86780473. 
(CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

The possibility of generalizing the ‘t Hooft’s decoupling con- 
ditions to the case of hypercolour theories with nonreal preon con- 
tent is discussed. 


(INIS-mf—10072, pp 261-266) Flavour nonconser- 
exchange. Grzadkowski, B.; 
zyk, P. (Warsaw Univ., Poland. Inst. Fizyki Teore- 
tyczne)). 1982. NTIS (US Sales Only), PC A20/MF AO1. 
File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

We investigate the possibility of flavour nonconservation in 
neutral currents in the W-S model induced by Higgs particle ex- 
change. Our result shows that contributions from neutral Higgs 
boson exchange are negligible in comparison to the contributions 
from Z and W exchange, even in heavy quarks and leptons sector. 


44789 Se ee pp 321-346) Dynamical mass 
generation for and leptons. Sikivie, P. (European Or- 
— for Nuclear Research, Geneva, Switzerland; 

lorida Univ., Gainesville, USA. t. of Physics). 1982. 
NTIS (US Sales Only), PC A20, AOl. File Number 
DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

Technicolour and its extension (ETC) are introduced and 
some issues and problems which have been raised in the path of 
ETC model are presented. The possibility that quarks and leptons 
are composites of more elementary objects called preons is consid- 
ered. In this case, they must satisfy ‘t Hooft’s constraints so that 
they may be massless on the scale of their binding energy. Three 
different mechanisms in which composite fermions can acquire 
small masses are analyzed. 


44790 ee eee wat EM, 347-367) New perspectives 
on neutral currents. Seh (Technische Hochschule 
Aachen, Germany, F.R. ae ENTIS CUS" Sales physik 
3B _ und 3. Physikalisches Inst.). 1982. 

Only), PC A20/MF A0Ol. File Number DESSTEONTS. 
(CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

The phenomenological parameters of the neutral current 
interaction at low energies are presented. The empirically deter- 
mined values are compared with the standard SU(2) x U(1) model 
predictions. There are only small or subtle departures. Two vari- 
ations of the standard models which predict some deviations are 
presented: a gauge group SU(2) x U(1)xG where the ordinary fer- 
mions are neutral with respect to G, a left-right symmetric model 
based on the symmetry group SU(2)sub(L) x SU(2)sub(r) x U(1). 
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44791 (INS—524) Observable signatures of resonances in 
composite models of quarks, leptons and gauge bosons. 
Akama, Keiichi; Hidaka, Keisho; Yasue, Masaki. (Tokyo 
Univ., ee (Japan). Inst. for 2 Study). Dec 1984. 
21p. S (US Sales Only), PC A02/MF AOl. File 
Number or DESS702739. 

On the basis of the framework of the composite models of 
quarks, leptons, Higgs scalars and gauge bosons, we derive various 
predictions on their resonance properties. Their production cross 
sections, decay branching ratios, distributions in parton momentum 
fractions and angular distributions are estimated. We also discuss 
that productions of the resonances could be sources of the anoma- 
lous events recently observed in the CERN Spp barS and DESY 
PETRA e* e™ collider experiments. 


44792 (JINR—R-2-85-419) Quaternion fields. 
Pseudocolour. Govorkov, A.V. (Joint Inst. toe tes Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
4p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 

File Number DE86702956. 

Submitted to Theor. Math. Phys. 

A simplified Gursay-Gunaydin Sent in which a lepton and 
a colour quark are united in the Majorana quaternion field is con- 
sidered. Direct formulation of the gauge principle in the framework 
of quaternions leads to the appearance of two vector gauge quater- 
nion fields co to the decomposition of the invariance 
group SO(4)=SO(3)xSO(3). The diagonal subgroup SO(3), the qua- 
ternian automorphism, group, is considered as the quark pseudoco- 
lour symmetry, and the corresponding gauge field is interpreted as 
the three-gluon-colour field. The other gauge field corresponds to 
lepton-quark transition and acquires a (large) finite mass under 
spontaneous breaking of SO(4)-gauge symmetry due to the scalar 
quaternion field. 7 refs. 


tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 4, 1100- 
1107115 Aug 1986). Contract W-7405-ENG-36;AC02- 
84ER40125. 

We demonstrate the realization of supersymmetric quantum 
mechanics in the standard first-order Dirac equation descrioing a 
massless Dirac particle in a magnetic field. This system is relevant 
to the integer quantum Hall effect. In obtaining the first-order su- 
persymmetry, square-root operators are used and justified. A de- 
tailed discussion is also provided of the simpler problem of super- 
symmetry in the context of the relativistic Pauli Hamiltonian 
squared. In addition we discuss a realization of the superalgebra 
osp(1/2) obtained from this system. 


44794 New parametrization of the Kobayashi-Maskawa 
matrix. Babu, K.S. (Department of Physics and Astronomy, 
University of Hawaii at Manoa, Honolulu, Hawaii 96822). 
Physical Review [Section] D: Particles and Fields; 34: No. 3, 
895-896(1 Aug 1986). 

We propose a new perturbative parametrization of the quark 
mixing matrix (Kobayashi-Maskawa matrix) V-italic, in terms of & 
= 'V-italic/sub u-italic//sub s-italic/V/sub cb/’/sup 1/2/a0.11. 
Generalization to a fourth generation is conjectured and its phe- 
nomenological implications on C-italicP-italic nonconservation in 
the neutral-K-italic-meson system are discussed. 


Spinless-dyon models of composite and 
coe. Wu, D. (National Laboratory a igh Energy 
Physics (KEK), berms ha 305 Ja ite of 
High Energy Ph — lic of Chin) 
Physical Review Nectoal'! and Fields; 34: No. 1, 
280-292(1 Jul 1986). 

This paper includes the following. (1) A general opinion on 
the study of the possible compositeness of leptons and quarks. Prac- 
tices as to set many specific standards of naturalness before the un- 
derstanding of the dynamics are pondered. (2) Two composite 
models with scalar preons [all preons are dyons of a hidden U(1)/ 
sub s-italic/] are introduced. We concentrate on one with six preons 
T-italic/sup a-italic/, T-italic/sup b-italic/, T-italic/sup c-italic/ and 


64 PHYSICS | 
6454 Field Theory 


V-italic/sup a-italic/, V-italic/sup b-italic/, V-italic/sup c-italic/, 
ches oti, h:dutin, aadhnteli aancteeaaininie ttanale 
italic/ dyon charges carried by preons. Their values are not arbi- 
trary in order to match their fundamentalness. T-italic and V-italic 
are differentiated by a mass difference. Leptons and quarks consist 
of three preons; vector bosons and Higgs bosons consist of six 
preons due to a force similar to the covalent bound between hydro- 
gen atoms in an Hz molecule. Possible multiplets are given in a 
table. The symmetry of the composite system is SU(4) x SU(2)/sub 
L-italic/ x SU(2)/sub R-italic/ x U(1)/sub F-italic/. (3) The symme- 
try-breaking pattern of the model is basically fixed by requiring that 
exact degeneracies and symmetry survive to the maximal extent. (4) 
The slow rate of proton decay and e-italic, universality are 
reached. The Kobayashi-Maskawa matrix is discussed. (5) Vector 
bosons other than gauge bosons are predicted. W-italic/sub L- 
italic//sup '/ and W-italic/sub R-italic//sup '/ interact with leptons 
3 times stronger than with quarks. (6) Problems and uncertainties in 


44796 Finite renormalization effects in the induced s- 
bard-italicH-italic vertex. Botella, F.J.; Lim, C.S. (Depart- 
ment of Physics, Brookhaven National Laboratory, Upton, 
New York —" Physical Review [Section] D: Particles and 
Fields; 34: No. 1, 301-302(1 Jul 1986). Contract AC02- 
76CHO00016. 

The finite renormalization contributions to the s-bard-italicH- 
italic vertex are examined in the standard model. They are explicit- 
ly shown to cancel each other among diagrams, so that the lower 
bound on the Higgs-boson mass M-italic/sub H-italic/>325 MeV is 
not affected by such effects. 


of usetts, Amherst, u- 
1 Review [Section] D: Particles and Fields; 
34: No. 1, 182-185(1 Jul 1986). 

The phenomenological consequences of enlarging the scalar 
sector by adding isosinglet Higgs bosons to the usual single doublet 
are examined especially in the context of extended electroweak 
theories [extra U(1)’s] with additional isosinglet quarks as suggested 
by superstring-motivated Es models. We comment on the differ- 
ences between enlarging the Higgs sector with isosinglet versus iso- 
doublet representations. 


44798 Rents eqeme onee Sen, T 
ics Department, State University of New York at 


(Physics 
— Brook, eee New York 11794). Physical 
- -_ D: Jes and Fields; 34: No. 1, 269-2791 


We discuss the relation between the Miyazawa scheme and 
the Hwa-Nuyts scheme for generating hadronic supersymmetries. 
We find that the two schemes become approximately equivalent, if 
a suitable Melosh-type transformation exists between physical ha- 
drons and collinear states of current quarks. An example of such a 
transformation is given for the case of a schematic bag model. 


; Sou 
setts 01003). Physica 
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REFER ALSO TO Ss 5789, 5953, 5970, 5978, 5981, 5982, 5983, 
5996, 6002, 6009, 6016, 6024, 6028 


(CBPF-NF—069/85) Static 


i aneiro; i Centre 
ics, Trieste (Italy). 1985. . NTIS “ey Sales Only), 
A03/MF AO1. File Number 186702876 

Stati potential dedived thom the tnciasion of mose than ons 
vector field in a single simple group are calculated. A confinement 
mechanism including colourful unphysical particle is discussed. 
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44800 (CBPF-NF—086/85) Two potentials, one gauge 
group: A_ possible ae motivation. Doria, R.M.; 
Pombo, C. (Centro Brasileiro de ae, Fisicas, Rio de 
Janeiro; Rio de Janeiro Univ. de Fisica). 1985. 
lip. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702877. 

By studying the purely gravitational sector of a higher di- 
mensional matter-gravity coupled theory, one can see that in the 
case of non-vanishing torsion the effective 4-dimensional theory ex- 
hibits two gauge potentials that transform under the action of a 
single gauge group. 


44801 (DOE/ER/40048—04) Fermion interactions with a 
Kaluza-Klein dyon. Xi, Z.M. (Washin; ~ Univ., ae 
(USA). Dept. of Physics). Apr 19 Contract Ai 
81ER40048. 9p. NTIS, PC ‘A02/MF A01; GPO Dep. File 
Number DE8 13536. 

The fermion dynamics in the background of a five-dimen- 
sional Kaluza-Klein dyon is studied. It is found that the hamiltonian 
is self-adjoint despite the singular nature of the origin, and the fer- 
mion scattering on the dyon in the lowest angular momentum j = 
0 channel is a helicity flip process. The possibility for charge-ex- 
change process in the non-Abelian Kaluza-Klein theories is dis- 
cussed. 


44802 (iC—85/29) Group-theoretical approach to ex- 
tended conformal : Functional space realiza- 
tions and invariant differential operators. Dobrev, V.K.; Pet- 
kova, V.B. (International Centre for Theoretical ae 
Trieste (Italy)). Mar 1985. 60p. NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE86702630. 

We give function space realizations of all representations of 
the conformal superalgebra su(2,2/N) and of the corresponding su- 
pergroup induced from irreducible finite-dimensional Lorentz and 
SU(N) representations realized without spin and isospin indices. We 
use the lowest weight module structure of our su(2,2/N) represen- 
tations to present a general procedure (adapted from the semisimple 
Lie algebra case) for the canonical construction of invariant differ- 
ential operators closely related to the reducible (indecomposable) 
structure of some representations. All conformal supercovariant de- 
rivatives are obtained in this way. Examples of higher order invar- 
iant differential operators are given. The massless UIR of su(2,2/N) 
are realized as invariant function subspaces. 35 refs. 


44803 (IC—85/51) Locally supersymmetric o-model with 
Wess-Zumino term in two dimensions and critical dimensions 
ee es Salam, A.; Sarmadi, H.; Sezgin, 

E.; Randjbar-Daemi, S. . (international Centre for Theoreti- 
cal —— Trieste (Ital ); Bern Univ. (Switzerland). Inst. 
fuer Theoretische Physik). May 1985. 27p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86702631. 

We construct an N=1 locally supersymmetric o-model with 
a Wess-Zumino term coupled to supergravity in two dimensions. If 
one takes the o-model manifold to be the product of d-dimensional 
Minkowski space Msup(d) and a group manifold G, and if the 
radius of G is quantized in appropriate units of the string tension, 
then the model describes a Neveu-Schwarz-Ramond (NSR)-type 
string moving on Msup(d)xG. (Our model generalizes earlier work 
which does not contain a Wess-Zumino term and other work which 
is not locally supersymmetric.) The zweibein and the gravitino field 
equations yield constraints which generalize those of the NSR 
model to the case of a non-Abelian group manifold. In particular, 
the fermionic constraint contains a new term trilinear in the fer- 
mionic fields. We quantize the theory in the light-cone gauge and 
derive the critical dimensions. We compute the mass spectrum of a 
closed string moving on Msub(d)xG and for the bosonic case we 
show that it coincides with that of the string which compactifies on 
r-tori where r is the rank of a simply laced G. We also show that 
massless fermions do not arise for non-Abelian G for the spinning 
string. 24 refs, 2 tabs. 


44804 (iC—85/71) Kaluza-Klein theories and the signa- 
ture of space-time. Aref'eva, I.Ya.; Volovich, IV. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1985. 12p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86702627. 
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Higher-dimensional Kaluza-Klein theories with extra com- 
pactified time-like variables are considered. Topological criteria are 
presented for a compact manifold which prevent the appearance of 
massless ghosts in an effective four-dimensional theory. Some 
models are given in which these criteria hold. Among them is the 
bosonic sector of the low-energy limit of the anomaly-free superstr- 
ing theories. As a rule, the extra time-like variables lead to compac- 
tification with a compact hyperbolic manifold. 22 refe. 


44805 (iC—85/88) Strings in curved space. Wadia, S.R. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1985. 12p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86702632. 

Some issues related to the vacuum geometry of strings are 
raised and discussed. In particular, we stress the role of conformal 
and Weyl invariance as a consistency requirement for formulating 
string dynamics in curved space. The case of the compact group is 
discussed in some detail. The current algebra representation which 
is obtained is equivalent to the Frenkel-Kac construction for the 
k=1 level of the Kac-Moody algebra. 12 refs. 


(iC—85/89) Field-theoretic model of composite 
i with a decription of the bound state. 
Misra, S.P. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1985. 11p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702628. 

We consider here a field theoretic model of composite parti- 
cles based on an effective Lagrangian. The field operators satisfy 
equal time anti-commutators or commutators and are otherwise ar- 
bitrary. The structure of constituent field operators and the energy 
eigenvalue equations are obtained by the extremisation of an expec- 
tation value of the Lagrangian density. The model in particular 
generates the relativistic wave equation of the electron, but is oth- 
erwise quite different. 7 refs. 


44807 (IC—85/130) Finite-dimensional irreducible repre- 
sentations of the lie superalgebra sl(1,3) in a Gel'fand-Zetlin 
basis. Palev, T.D. (International = for Theoretical 
Physics, Trieste (Italy)). Jul 1985. NTIS (US Sales 
Only), PC A02/MF A0O1. File Shomer 1E86702629. 

A concept of a Gel'fand-Zetlin pattern for the Lie superalge- 
bra sl(1,3) is introduced. Within every finite-dimensional irreducible 
sl(1,3) module the set of the Gel’fand-Zetlin patterns constitute an 
orthonormed basis, called a Gel’fand-Zetlin basis. Expressions for 
the transformation of this basis under the action of the generators 
are written down for every finite-dimensional irreducible represen- 
tation. 5 refs. 


— ea of two loop finite N=1 — 
ang-Mills theories. Fangxiao Xiangdong Jiang; 
Xianjian Zhou. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Academia Sinica, a ce Inst. 
of High Energy Physics). one 13p. S (US Sales 
Only), PC A02/MF AO0O1. File Number DE86702624. 

In this paper, a whole class of two-loop finite N=1 super- 
symmetric Yang-Mills theories for all groups with the exception of 
SU(N) is obtained. 13 refs, 3 tabs. 


44809 (iC—85/176) Infinite-dimensional gauge structure 
of Kaluza-Klein theories I: D=1 + 4. Aulakh, C.S.; Sahdev, 
D. (international Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1985. 14p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702625. 

We show that the untruncated four-dimensional theory ob- 
tained by reducing the (D=5) Einstein action, is a gauge theory of 
the Virasoro and the Kac-Moody extended Lorentz algebras 
(deltasub(theta) + SO(1,3) x S*(theta)). We write the effective 
four-dimensional action in closed form and show how its four-di- 
mensional symmetries guarantee its consistency as a system of inter- 
acting spin-2 particles which are massless for the unbroken theory 
and massive for the spontaneously broken one. Finally, we discuss 
how the Kaluza-Klein prescription circumvents the problems en- 
countered in previous attempts to obtain consistent spin-2-gravity 
couplings. 6 refs. 
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44810 (iC—85/185) On the bosonization of the many 
electron Cabo, A. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Aug 1985. 19p. NTIS (US 
Sales 7 PC A02/MF AO1. File Number DE86702626. 

The Garbaczewski bosonization procedure is applied to the 
many-electron problem. It leads to a non-local c-number path inte- 
gral representation for the trace of the evolution operator which 
also depends on a mapping of the lattice points in the natural num- 
bers. This mapping is needed for the implementation of the bosoni- 
zation. We argue that the non-local interactions and the dependence 
on the mapping can be disregarded in the limit of small electron c- 
number field. We can then discuss the physics of the saddle point 
contribution. In the discussion the effects of the Pauli exclusion 
principle are introduced phenomenologically. 6 refs. 


44811 (iC—85/193) Application of the anos of collective 
motion to Fokker-Planck dynamics. Spina, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1985. 
32p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86702878. 

The implementation of ideas and techniques of field theory 
to statistical physics have proved invaluable both in deepening our 
understanding in this second area and as a powerful computational 
tool. In this paper we analyze some aspects of the application to 
Fokker-Planck dynamics for the case of self-sustained oscillators 
driven by white noise of a concept that has been found fruitful in 
quantum field theory, namely the collective coordinate method. 10 
refs, 1 fig. 


44812 (IC—85/194) Study of the Higgs effect in the five- 
dimensional Kaluza-Klein theory. Maheshwari, A. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. 16p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702879. 

The complete expression of the five-dimensional Einstein- 
Hilbert action as an expansion in fields in the Appelquist-Chodos 
parametrization of the Kaluza-Klein metric has been given in this 
paper. It is explicitly shown that a unitary gauge can be fixed in 
which in each of the charge sectors the vector and the scalar fields 
are absorbed as Goldstone modes leaving behind the Pauli-Fierz 
Lagrangian for massive charged spin-2 field. 15 refs. 


44813 (IC—85/198) Quotient of manifolds by discrete 
groups. Ardalan, F.; Arfaei, H. (International Centre for 
Theoretical Physics, Trieste (Italy)). Sep 1985. 8p. NTIS 
S Sales Only), PC A02/MF AOl. File Number 
86702880. 

Quotient of manifolds by discrete subgroups of their isome- 
try group are considered. In particular, symmetry breaking due to 
the quotient structure, topological properties and harmonic analysis 
of the resultant manifolds are discussed and illustrated by two di- 
mensional examples. 7 refs. 


44814 (IC—85/211) Superstrings - theory of everything. 
Ramachandran, R. (In i tre for Theoretical 


ternational Cen 
Physics, Trieste (Italy)). Sep 1985. 12p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702890. 
Refs. 


A brief overview of the essential ingredients of the theory of 
superstrings is presented. Refs. 


a Heterotic o-models and conformal 
saw © two dimensions. Bergshoeff, E.; Sezgi E; 
ishino, H. ete T Centre for Theoretical = 
Trieste (Italy); land Univ., College Park (USA). 
of Physics). 1985. 17p. NTIS Ss ds Sales Only), 
A02/MF AO1. File Number DE86702891. 

The (1,0) and (2,0) type heterotic o-models with Wess- 
Zumino term are coupled to conformal supergravity in two dimen- 
sions. There are no new restrictions on the o-model manifolds in 
addition to those which arise in the globally supersymmetric cases. 
In the (1,0) case possible isometries of the scalar manifold are 
gauged. A derivation of d=2 conformal vity based on the 
— Lie algebra OSp(2,N)+OSp(2,N) (N= 1,2) is given. 19 refs, 1 
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“ Se (ona Miumaioeies tt Biter, K. Gaaontion 
ess-Zumino term. JEvIC, engo ternational 
Centre for Theoretical Physics, Trieste (Italy)). Oct 1985. 
9p. NTIS (US Sales Only), PC. PC A02/MF AOl1. File Number 
DE86702881. 

We show that the quantum field theory of electric and mag- 
netic charges follows a renormalization pattern which closely paral- 
lels that of the two-dimensional non-linear sigma model with the 
Wess-Zumino term. 15 refs. 


44817 (IFT-P—15/85) Cosmic lattice as the substratum 
of quantum fields, Fagundes, H.V. i de Fisica Teor- 
ica, Sao Paulo (Brazil)). 1985. 9p. NTIS - Sales Only), 
PC A02/MF AO1. File Number 867028 

A eect Genie adidas Gs tein to eave 
duced, which leads to a lattice-like discretization of position and 
momentum. Lorentz invariance is broken at very high, inaccessible 
energies. The divergent integrals of perturbation terms in quantum 
electrodynamics, and probably also in other gauge theories, become 
finite and small. So the very success of the usual renormalization 
procedures is explained in a simple way, and is viewed as indicating 
the physical reality of the lattice. 


44818 (IFUSP-P—517) Noether’s theorem. Fleming, H. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 21p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702633. 

Noether’s theorem attains its maximum simplicity and depth 
when formulated in curved space-time, gravitation being included. 
Extension to curved space-times is here made simple by the use of a 
formulation, for the flat case, due to Jackiw. The exposition pur- 
ports to be pedagogical. 


44819 (IFUSP-P—555) Hierarchical model exhibiting the 
Kosterlitz-Thouless fixed point. Marchetti, D.H.U.; Perez, 
J.F. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 9p. 
NTIS (US Sales Only), PC A02/MF AO01. File Number 
DE86702883. 

A hierarchical model for 2-d Coulomb gases displaying a 
line stable of fixed points describing the Kosterlitz-Thouless phase 
transition is constructed. For Coulomb gases corresponding to Z 
sub(N)- models these fixed points are stable for an intermediate 
temperature interval. 


44820 (IFUSP-P—558) Mass perturbation in the Thirring 
model. Silva, A.J. da; Gomes, M.; Koeberle, R. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica; Sao Paulo Univ., Sao Carlos 
(Brazil). Inst. de Fisica e Quimica). 1985. 26p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86702884. 

Using the equivalence with a derivative coupling model, 

mass perturbation in the Thirring model is investigated. It is shown 
on. fer 4m(2-V3) < B® <8m all ultraviolet divergences cancel. 
Finite composite operators are constructed in this range. Ward 
identities and equations of motion are discussed. 


44821 '—85-54) On gauge theories with non- 


po ee ae Atomnoj Ehnergii 

Vysokikh Ehnergi). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86702885. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Using certain models with group O(2.1), it has been shown, 


fields. It is obvious that models, containing fermions, can be plotted 
in a similar way. 6 refs. 


44822 (INIS-mf—10072, pp 83-92) Infrared photons and 
gluons and the quark form factor. Scholz, B. 
(Fachbereich Ph Siegen et Germany, F.R.). 
1982. NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE86780473. (CONF-8205304—). 
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From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982 
A method J egy Ah ne 
telt cE GQED and OCD fo promened. As an application of the 
method the calculation of the electromagnetic quark form factor is 
discussed. 


44823 eee pp 137-176) 
metry breakdown in gauge theories. Scadron, D. (Arizona 
Univ., Tucson, USA. Dept. of Physics). ton NTIS (US 
Sales Only), PC A20/MF AOl1. File Number DE86780473. 
(CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Rese Poland (1 May 1982). 

ee ow 2 spontaneous breakdown correctly 

ecslng meee aan ae ae oe 
tron-photon superconductivity and quark-gluon chiral symmetry. A 
similar statement cannot be made for the standard electro-weak 
gauge symmetry. 


ee pp 177-188) Weinberg-Salam 
model with two Higgs doub lets. Zsigmond, G. (Lorand Eoet- 
voes Univ., Budapest, Hungary. Inst. for Theoretical Phys- 
ics). 1982. ‘NTIS (US Sales Only), PC A20/MF AOl1. File 
Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, ae (1 May 1982). 

The Weinberg-Salam model with two Higgs doublets is de- 
scribed. Brief aideumaaiaae of the single Higgs boson and the 
phenomenology of the model with two Higgs doublets, especially 
the light H production and the heavy H decay are presented. 


44825 (INIS-mf—10072, pp | tgs 4 Composite Higgs, 
tumbling and vacuum alignment. Davis, A.C. (European Or 
tion for Nuclear Research, Geneva, Switzerland). 
982. NTIS (US Sales Only), PC A20/MF AOl1. File 
Number DE86780473. (CONF-8205304—). 
From 5. Warsaw symposium on elementary particle physics; 
eee Poland (1 May 1982). 

I discuss the need for, and feasibility of, symmetry breaking 
with fermion condensates playing the role of Higgs particles. Using 
specific two-dimensional models as a laboratory, I exhibit the differ- 
ences between a dynamical and elementary Higgs mechanism. I dis- 
cuss vacuum alignment problem in such “tumbling” models. 


44826 (INIS-mf—10072, p: ——— Gauge theories in 
2+1 dimensions. Nahm, W. (MPI for Mathematics, Bonn, 
Germany, F.R.). 1982. NTIS (US Sales Only), PC A20/MF 
AO1. File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

The gauge theories in 2+1 dimensions are studied. It is 
shown than m sub(g)/e? increases logarithmically with L, such that 
Lorentz invariance becomes probable. 


44827 (INIS-mf—10072, pp 289-310) Classical solutions 
theoretic models. Zakrzewski, W 


of some field J. (Durham 
Univ., UK). 1982. NTIS (US Sales Only), PC A20/MF 
AOl. File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposium on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 

recent years much attention has been paid to simpler field 

theories, so chosen that they possess several properties of nonabe- 
lian gauge theories. They preserve the conformal invariance of the 
action and one can define the topological charge for them. They 
possess nontrivial solutions to the equations of motion. The pertur- 
bation theory based on the fluctuations around each solution is 
characterized by asymptotic freedom. A model called CP sup(n-1) 
is presented and some models which are its natural generalizations 
are discussed. 


44828 (INIS-mf—10072, pp 389-420) QCD: color or 
glow. Reya, E. (Dortmund Univ., Germany, F.R. Inst. fuer 
Physik). 1982. NTIS (US Sales Only), PC A20/MF AOl. 
File Number DE86780473. (CONF-8205304—). 

From 5. Warsaw symposivm on elementary particle physics; 
Kazimierz, Poland (1 May 1982). 
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The some of motivations for color and the numerous qualita- 
tive successes of QCD are presented. Non-leading higher order 
contributions to the (x, ee of scaling violations of non- 
singlet and singlet structure functions are discussed, especially non- 
perturbative correction to deep inelastic processes such as higher 
twist contributions. Finally the topic of how to account theoretical- 
ly for the existence of free fractionally charged particles by concen- 
trating mainly on spontaneously breaking SU(3) color is presented. 


44829 (JINR—E-2-85-297) Casimir effect with uniformly 
moving mirrors. Bordag, M.; Dittes, F.-M.; a D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. . of 
Theoretical Physics; Karl-Marx-Universitaet, Leipzig 
(German Democratic Republic). Sektion Physik). 1985. 11p. 
NTIS on Sales Only), PC A02/MF AOl. File Number 
DE86702860. 

A simple example of quantum electrodynamics with nonsta- 
tic boundary conditions in (3+1) dimensions is considered: the 
problem of two parallel mirrors moving relatively to each other 
with a constant velocity v. The Green function of electromagnetic 
field is constructed with the help of the reflection principle. Physi- 
cal parameters-the Casimir force and the vacuum expectation value 
of the energy/momentum tensor are discussed. If one describes the 
motion of each point in between the two mirror systems by a 
straight world line, then it turns out that in each local rest frame 
locally at the considered point this tensor has the same structure as 
for the standard Casimir problem with static mirrors. All calculated 
quantities are smooth functions of v, so that the limit v0 repro- 
duces the well-known results. 6 refs.; 3 figs. 


44830 (JINR—E-2-85-468) Nonexistence of finite-energy 

solutions in some gauge models. Dittrich, J.; Exner, P. et F Got 
Inst. for Nuclear Research, Dubna (USSR). Lab. of 
retical Physics; Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1985. 5p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702886. 

A theorem which forbids the existence of certain nontrivial 
static finite-energy solutions to Yang-Mills-Higgs equations in de- 
pendence on the spatial dimensions is ized to include fields 
with nonvanishing electric-like components Fsub(O}). 12 refs. 


44831 (JINR—R-2-85-504) On acasual propagation of 
fermion, Shirokov, M.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 14p. 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86702887. 

The propagation of the light fermion (neutrino) with the 
mass msub(v) not equal to 0 which is created initially from t=0 in 
a finite region Vsub(s) is investigated. If the conventional descrip- 
tion of the fermion localization is used, then the neutrino turns out 
to be in a region Vsub(D) remoted from Vsub(s) at a distance R at 
times t<R/c although the acausal phenomenon has an 
probability only if ct-R — lambda sub(v)= h/m sub(v)c. This is 
known as the “instantaneous packet ", The neutrino is lo- 
calized in Vsub(D) by means of the v-+n—p+e- reaction, p and e~ 
being detected. It is shown that the acausality drastically decreases: 
its range reduces to lambda sub(n), the nucleon Compton wave- 
length. This is unobservable, if p and e~ are detected by their 
tracks, the size of which is >> lambda sub(n). The result is ob- 
tained by solving Heisenberg equation of the local relativistic field 
theory with four-fermion interaction and using the "theoretical 
background” subtraction. 20 refs. 


44832 (JINR—R-2-85-529) Interrelation of different ren- 
ormalization groups. eee D.V. (Joint Inst. for meer 
Research, Dubna (USSR). of Theoretical Physics). 
1985. 12p. (In Russian). NTIS rs (US Sales Only), PC A02/ 
MF AOl1. File Number DE86702888. 

pasadena doy adh io Mecha pancho od 
cal systems is considered. Different formulations of renormalization 
group and semi-group transformations are analysed. Their general 
and particular properties are discussed. From- the mathematical 
point of view a renormalization group can be introduced in two 
ways. One is based on the elucidation of an internal symmetry of a 
concrete physical system and on the description of the symmetry 
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given using the langauge of variables that are natural for the prob- 
lem considered. Such a method of constructing renormalization 
groups has been used by Stueckelberg and Peterman and by Bogo- 
lyubov and Shirkov. Another way is connected with the separation 
of a class of models that have similar properties and differ one from 
another by the scale of some variable. This method is illustrated by 
the approaches due to Gell-mann and Low, Kadanoff and Wilson, 
and Yukhnovsky. Both the ways mentioned are particular se- 
quences of the general principle of the functional self-similarity. 30 
refs. 


44833 (LCC—037/85) etry breaking and 
phase transition in strongly and weakly interacting Bose sys- 
tems. Olinto, A.C. (Laboratorio de Com a Cientifica, 
Rio de Janeiro (Brazil)). 1985. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86702893. 

A renormalizable parameter xi (0 < = xi < = 1) is intro- 
duced into the interacting Bose system Hamiltonian such that the 
zero-mode amplitudes satisfy the commutation relation [bo, b*o] = 

1-xi. The different phases of the system correspond to specific 
values of xi. The normal component (Phase I) is obtained when 
xi=0 and there are two ordered states according to the strength of 
the interaction: Phase II’ (0 < xi <<1) is found in the strongly 
interacting system and is characterized by a broken gauge symme- 
try without Bose-Einstein condensation, while Phase II” (xi=1), in 
the weakly interacting system, displays Bose-Einstein condensation. 
The continuity equation for the particle density holds in both or- 
dered phases to within an infinitesimal term. A gauge transforma- 
tion on the field operators shows that xi “twists” the phase angle 
related to the zero-mode, and a response to this twisting field is de- 
fined in terms of the generalized force chi (T) associated with xi. 
For the ideal Bose gas chi (T) equals the condensate density and 
hence is simply related to the helicity modulus introduced by 
Fisher et al.. A renormalization-group transformation shows that 
the dense system transition (I-II’) gives rise to a two-thirds correla- 
tion length critical exponent, whereas a unity crossover exponent 
appears in the dilute system transition (I-II”), in agreement with the 
expreimental findings. 


44834 Dirac quantization of the chiral Barce- 
los-Neto, J.; Das, A.; Scherer, W. ent of Physics 
and Astronomy, University of Rochester, Rochester, New 
York 14627). Physical Review [Section] D: Particles and 
Fields; 34: No. 4, 1108-1113(15 Aug 1986). 

We extend the method of Dirac quantization in superspace 
to the case of chiral superfields. We obtain quantization conditions 
in superspace which are consistent with the conditions for the com- 
ponent fields. Furthermore, we show that with these modified 
Dirac brackets and the modified Hamiltonian the correct Heisen- 
berg equations of motion are obtained. 


44835 Variational approach to classical SU2 gauge theory 
with spherical symmetry. Sivers, D. (High Energy Physics 
Division, Argonne National Laboratory, Argonne, ao 
60439). Physical Review [Section] D: Particles and Fields; 34 

oo 4, 1141-1147(15 Aug 1986). Contract W-31- 109-ENG- 


We examine solutions to the field equations for an SU: 
gauge theory with spherical symmetry. We find the nonlinear equa- 
tions governing the behavior of gauge-invariant projections of elec- 
tric and magnetic field strengths. New solutions are found by lin- 
earizing the equations around the simple “vacuum” solution and 
around the Wu-Yang monopole. The variational approach used is 
well suited to the study of small fluctuations around more compli- 
cated starting points. 


44836 Isoscalar quarks and leptons in an eight-dimension- 
al space. Bryan, R. t of Physics, Texas A&M 
University, College Station, Texas 77843). Physical Review 
[Section] D: Particles and Fields; 34: No. 4, 1184-1193(15 
Aug 1986). 

Si 2m 9. a 6 nentinn snetes. qin, sak tagtane 
where family, quark-lepton, and color quantum numbers are 
ated by confining the particle with a harmonic-oscillator (HO) “po- 
tential” in an auxiliary (noncompact) four-dimensional Euclidean 
space R-italic-tiide ‘* The field equation is (D’Alembertian- 
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D’Alembertian-tilde+a‘x-tilde *)psi = 0, where D’Alembertian is 
the ordinary d’Alembertian, D’Alembertian-tilde is the Laplacian in 
R-italic-tilde *, and a* x-tilde ? is the HO potential. The R-italic- 
tilde * wave functions are basis functions for representations of 
SU(4)-symmetry operators. 


44837 Dynamical breakdown of symmetries in three-di- 
mensional QED. Rao, S.; Yahalom, R. (Fermi National Ac- 
celerator Laboratory, P.O. Box 500, Batavia, Illinois 60510). 
Physical Review [Section] D: Particles and Fields; 34: No. 4. 
1194-1196(15 Aug 1986). Contract AC03-81ER40050. 

We analyze the possibility of dynamical breakdown of parity 
in three-dimensional QED. We find that for an even number of fer- 
mions only chiral symmetry is broken dynamically while parity is 
conserved. For an odd number of fermions, where a parity-conserv- 
ing mass generation is not possible, we find no consistent nontrivial 
solution for the Schwinger-Dyson equations, leading us to conjec- 
ture that at least one fermion remains massless and no mass is in- 
duced for the photon in this case. 


Inconsistency of collective-coordinate quantization 
of mae sgutian, Mion ae eee een 
Astronomy, University of Kansas, Kansas 
66045). Physical Review [Section] D: Route ane. and Fields; 34: 
No. 4, 1245-1246(15 Aug 1986). 

We study the consistency of semiclassical arguments allow- 
ing the replacement of fields by collective coordinates in the limit 
h-dash-bar—0. We find that the semiclassical limit cannot commute 
with large-distance limits coming from elementary causality re- 
quirements. In the Skyrme model the relation m-italic/sub 7/<F/ 
sub 7//e is needed for consistency, a relation arguably satisfied by 
the Skyrmion but not by larger systems. 


44839 in a ome chiral model. 
Schechter, J. (Physics Department, Syracuse University, 
Syracuse, New York 13244-1130). Physical Review [Section] 
D: Particles and Fields; 34: No. 3, regi Aug 1986). 

It is shown that the unique addition of electromagnetism to a 
recently proposed gauged chiral Lagrangian of pseudoscalars and 
vectors results in the same model as that obtained by the “hidden 
symmetry” approach. The gauge-invariant treatment of “vector- 
meson dominance” is essentially equivalent to the old model of 
Kroll, Lee, and Zumino but we argue for the advantages of work- 
ing in the “unusual basis” where the photon has zero mass. There is 
a possible indication that a small calculable deviation from com- 
plete vector-meson dominance can close the present gap between 
experiment and theory for the pion charge radius. 


44840 ee Wren ar ree 
tion of the Dirac-Coulomb equation. Ca cae 

field University, Fairfield, Geeaaens 064 7524). oo 
Review [Section] A: General Physics; 34: No. 2, 1559- 
1560(Aug 1986). 

It is pointed out that the approach used by Su to obtain the 
simplified solution to the Dirac-Coulomb equation can be interpret- 
ed in the light of the Infeld-Hull factorization method. A 
to this method the first-order Dirac-Coulomb equation, after the 
transformation S-italic, necessarily implies two second-order 
"Schroedinger-type” equations, whose solutions are the upper and 
lower simplified solutions of the Dirac-Coulomb equation. It is also 
interesting to note that the “recurrence relation” between the upper 
and lower solutions, first obtained by Biedenharn, is exactly the 
Dirac-Coulomb equation itself, after the transformation S-italic. 


44841 0/sup ++/-2/sup +-+/ glueball mass ratio in 
non-Abelian gauge theories. Berg, B.A.; Billoire, A.; Voh- 
winkel, C. Ghepert upercomputer Com utations Research Institute 
and Department of Physics, Florida 32306). 
Physical Review Letters; 57: No. 4, 400-403(28 Jul 1986). 

By means of a high-statistics Monte Carlo simulation, Fisher 
scaling is studied for pure SU(2) and SU(3) lattice gauge theory. In 
both cases 2/sup ++/ is found to be the lowest state above the 
vacuum, and the m-italic(0/sup ++/)/m(2/sup ++/) glueball 
mass ratio is slightly larger than 1. For SU(2), Monte Carlo data 
smoothly continue the analytic M-italic(0/sup +-+/)/m(2/sup 





64 PHYSICS | 
6454 Field Theory 


+-+/) small-volume calculation towards the infinite-volume contin- 
uum limit. New results for the ratio between the square root of the 


44842 Chiral o ihecey ?— couplings, and 
a a Weber, 

(Department niversity of Tasmania, 
Hobart, Australia 7005) I ysical Review [Section] D: Parti- 
cles and Fields; 34: No. * 319.5243 Jul 1986). 

By making use of the heat kernel, the chiral anomalies for 
two- and four-dimensional Abelian gauge theories with Pauli cou- 
plings (such as Kaluza-Klein higher-dimensional models) are de- 
rived. These are reduced to the minimal anomalies after adding 
counterterms to the action and by redefining the axial-vector cur- 
rent; confirmation of these counterterms is provided by diagram- 
matic analysis. Summing over the fermion modes, both the counter- 
terms and the anomalies disappear. 


Complex Langevin equations and lattice gauge 
aa. Flower, J.; ~~ S.W.; Callahan, S. (California Inst:- 
tute of Technolo; California - 125). Physical 
Review [Section] homeo and Fields; 34: No. 2, 598- 
604(15 Jul 1986). 

We consider the use of complex stochastic equations in the 
evaluation of ensemble averages. For a certain class of functions, it 
is shown how to relate averages over real parameters to those over 
complex degrees of freedom. We apply these techniques to the 
Abelian lattice gauge theory and discuss its extension to the non- 
Abelian case. 


44844 Response to "Role of nonperturbative field con- 
figurations in phase transitions.”. Aoyama, H.; Quinn, H.R. 
(Department of Physics, Northeastern University, Boston, 
Massachusetts 02115 and Lyman Laboratory, Harvard Uni- 


versity, Cambridge, Massachusetts 02138). Physical Review 


oa D: Particles and Fields; 34: No. 2, 662-663(15 Jul 


We dispute the claim that the preceding Comment resolves a 
discrepancy between our earlier work and that of the authors of the 
Comment. Instead we discuss the source of the discrepancy, which 
we believe arises from their use of a strict one-loop approach, 
whereas a correct high-temperature treatment must include the 
graph of Fig. 1 of our paper to all orders. 


44845 Field theory of paths with a curvature-dependent 
term. Pisarski, R.D. (Fermi National Accelerator Laborato- 
ry, P. O. Box 500, Batavia, Illinois 60510 )). Physical Review 
Bea D: Particles and Fields; 34: No. 2, 670-673(15 Jul 


A novel theory of paths, in which configurations are weight- 
ed according to their curvature as well as their length, is devel- 
oped. 


44846 to-leading-order contributions to R- = 
o/sub Laie a T/ in QCD. Herrero, M.J.; Mira- 
montes, J ento de Fi-acute-accentsica Teo- 
caus. niversidad ge age erg = 
Madrid, Canto Blanco, 28049 
ar Section] D: Particles and Fields 34 34: Ne > ‘aetaidl 
We study the exact relations between F-italic/sub L-italic/ 
(x,Q-italic?) and F-italic,(x,Q-italic?) and their moments in QCD. 
We also obtain the analytic which allows the reconstruc- 
tion of F-italic/sub L-italic//sup NS/(x,Q-italic?) once F-italic,/sup 
cit rag is known up to next-to-leading order (NS denotes 
nonsinglet). The large-x-italic behavior and the magnitude of the 
next-to-leading-order corrections to the nonsinglet piece of R- 
italic(x-italic,Q-italic?) are investigated. We obtain a substantial in- 
crement of this contribution with respect to the leading-order 
result. 


.. Jets in heavy-ion collisions as a probe of QCD 
at a a. Jaendel, M. (De- 
ie of ics, Royal Institute of Tech- 
nology, S-100 44 Srckhole aden Ph Review [Sec- 
tion] D: Particles and Fields; 34: No. 1, 162-165(1 Jul 1 a0). 
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The properties of hadronic jets in high-energy heavy-ion col- 
lisions are discussed and it is found that thermal effects in the QCD 
fragmentation process can lead to a broader p-italic/sub T-italic/ 
distribution and an increased strangeness yield. It is speculated that 
a phase transition in the central region would cause a significant in- 
crease of the effective jet temperature. A theoretical estimate of the 
thermal correction to the quark-pair-production rate in a strong 
color-electric field is given. It can be expressed as an effective per- 
turbation of the background color-electric field. This result is appli- 
cable to QCD-inspired fragmentation models. 


44848 Remarks on the dimension-four chiral 

Cheng, H. (Physics Department, Indiana University, Bloom- 
ington, Indiana 47405). Physical Review [Section] D: Particles 
and Fields; 34: No. 1, 166-171(1 Jul 1986). 

The profound fact that the dimension-four operators in the 
effective chiral Lagrangian, including quartic-derivative terms, are 
uniquely determined by the integration of spurious (nontopological) 
chiral anomalies has rich applications to low-energy hadron phys- 
ics. The form factor f-italic/sub -/ and the Callan-Treiman relation 
in K-italic/sub 1-italic/s decays, the axial-vector K-italic/sub 1- 
italic/, form factors, and the structure-dependent form factor é in 
m—>€-italicve-italict e~ are derived from the effective Lagrangian. A 
discussion of the parameter y in weak radiative w and K-italic 
decays is also given. 


44849 Calculation of nonperturbative QCD parameters. 
Misra, S.; Deo, B.B. (Department of Phyics, Utkal Universi- 
ty, Bhubaneswar 751004, India). Physical Review [Section] D: 
Particles and Fields; 34: No. 1, 254-257(1 Jul 1986). 

To calculate the values of quark and gluon condensates, the 
nonperturbative part of the vacuum-polarization tensor is extrapo- 
lated in an optimal manner from low to fairly high values of nega- 
tive s-italic. The extrapolation is made using a variable obtained by 
conformally mapping the cut plane of analyticity of a polarization 
function into the inside of a unifocal ellipse. Taking the canonical 
value of the quark condensate, the gluon condensate is found to 
have the value G-italic—(0.0115 +- /sub 0.0001//sup 0.000/ /sup 
15/) GeV‘. 


44850 SO(10) with light scalars and an intermediate 
right-handed mass scale. Rizzo, T.G. shawn Wdianatade a 
Department of Physics, Iowa State University, Ames, lowa 
50011). Physical Review [Section] D: Particles and Fields; 34: 
No. 1, 307-310(1 Jul 1986). Contract W-7405-ENG-82. 

We examine the influence of additional light Higgs scalars 
on the predictions of SO(10) both with and without supersymmetry 
(SUSY) via the one-loop renormalization-; analysis; the break- 
ing pattern SO(10)—SU(2)/sub L-italic/ x SUQ)/sub R-italic/ x 
U(1)/sub B-italic//sub -//sub L-italic/ x SU(3)/sub C-italic/ is ana- 
lyzed in particular. We do not find any viable models with a suffi- 
ciently long proton lifetime and a correct value of sin*theta/sub 
W/ when M-italic/sub R-italic/ is low (approx. <10*M/sub W/). 
Assuming the SUSY scale M-italic/sub S-italic/ satisfies M-italic/ 
sub S-italic/> or =M/sub R/ we find two models with light col- 
ored Higgs scalars which satisfy the experimental constraints. Both 
models have M-italic/sub R-italic/approx. > 10° GeV and M-italic/ 
sub S-italic/approx. > 10/sup -2/M/sub U/. 


Angular momentum for diatoms described by gauge 
fields. Jackiw, R. on for Theoretical Physics, Labora- 
tory for Nuclear Science and Department of ‘ae Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Physical Review Letters; 56: No. 26, 2779- 
2780(30 Jun 1986). 

When diatomic nuclear motion is described in an adiabatic 
approximation by a guage field, the conserved angular momentum 
possesses a nonkinematical contribution. The present work derives 
this expression and, by a change of basis, gives a simple form for 
the addition. 


44852 String propagation in a tachyon background. _ 

S.R.; Sathiapalan, B. (California Institute of Techno! 
California 91125). Physical Review Letters; 56: 

25, 2664-2667(23 Jun 1986). 
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The equation of motion of the tachyon field is obtained by 
requiring conformal invariance of the closed bosonic string propa- 
gator in a tachyon background. The cubic tachyon coupling is also 
obtained in this way. These equations are generalization of the Kos- 
terlitz-Thouless flow equations and involve nonperturbative contri- 
butions to the 8 functions. 


44853 Limitations of heterotic superstring phenomenolo- 
gy. Braden, H.W.; Frampton, P.H.; Kephart, T.W.; Kshirsa- 
gar, A.K. (Institute of Field Physics, Department of Physics 
and Astronomy, 0 ne of North Carolina, Chapel Hill, 
North Carolina 27514). Physical Review Letters; 56: No. 25, 
2668-2671(23 Jun 1986). 

The low-energy effective theory arising from compactifying 
the E-italic(8) x E-italic(8)’ heterotic superstring on M-italic, x Ke is 
discussed. Symmetry between the observed and shadow world will 
occur only for manifolds (of which no examples are yet known) 
with special values of Tr(R-italicc-italico-italicn-italicj-italicR- 
italic). Other scenarios are described in which no new gauge bosons 
or chiral fermions appear. 


44854 Gauge invariant action for (2+-1)-dimensional top- 
ologically massive Yang—Mills theory. Gonzales, D.; Red- 
lich, A.N. (Center for Theoretical Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139 
Annals of Physics (New York); 169: No. 1, 104-116(Jun 198 
Under homotopically non-trivial gauge transformations, U- 
italic/sub n-italic/, with winding number n-italic, the action, I-italic, 
for topologically massive Yang—Mills theory changes by 27n- 
italic:I-italic—I-italic +27n-italic. Equivalently, Gauss’ law requires 
the physical states Psi/sub phs/[A-italic] to change by a phase 
under time-independent gauge transformations: A-italic/sup U- 
italic/ = U-italic/sup dagger/A-italicU-italic + U-italic/sup dagger/ 
partialU-italic, Psi/sub phs/[A-italic/sup U-italic/]) = exp[-i- 
italica(A-italic,U-italic)] Psi/sub phs/[A-italic]. By a unitary trans- 
formation, Psi’[A-italic] = e-italic/sup i-italic//sup w-italic//sup 
[//sup A-italic//sup ]/Psi[A-italic], we remove this phase (the 
Gauss law condition becomes the usual Psi’/sub phs/[A-italic/sup 
U-italic/] = Psi’/sub phs/[A-italic]) and find a new action, I-italic’, 
which is manifestly gauge invariant, but is spatially non-local and 
not manifestly Lorentz invariant. W-italic[A-italic] is proportional 
to the one-loop chiral fermion effective action, -i-italic In 
det(partial + A-italic) i in two dimensions. In the primed system, anal- 
ysis of the wave functional Psi’/sub phs/[A-italic] near points in 
gauge function space where the two-dimensional chiral determi- 
nant, det(partial+ A-italic), vanishes leads to quantization of the 
mass parameter p. We use our results to comment upon the con- 
nection between the (2n-italic+1)-dimensional non-perturbative 
anomaly and anomalies in one higher and one lower dimension. 


44855 Quark-Gluon transport theory II. color response 
and color correlations in a Quark-Gluon plasma. Heinz, U. 
gg of Physics, Brookhaven National Laboratory, 
a ta a York 11973). Annals of Physics (New York); 

1, 148-181(15 Apr 1986). Contract AC02- 
76CHO0016. 

Starting from a classical kinetic description of the quark- 
gluon plasma, we derive in the linear response approximation the 
color response function near thermodynamic equilibrium. From its 
poles the dispersion relations for the collective color modes (one 
longitudinal and one transverse) are obtained. The absence of 
Landau damping in the quark-gluon plasma is shown, and other 
damping mechanisms are discussed. A common misunderstanding 
concerning Landau damping in an electron plasma at low momenta 
is clarified. Finally we find the color correlation function in an 
equilibrium QCD plasma, using the fluctuation-dissipation theorem. 
Its relation to the gluon polarization operator in finite temperature 
QCD is discussed. The coefficient for color transport (color con- 
ductivity) is determined within a relaxation time model. Possible 
applications in the computation of plasma observables are pointed 
out. 
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44856 Phase transitions in a saturating chiral theory of 
nuclear matter. Glendenning, N.K. (Nuclear Science Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Annals of Physics (New 
York); 168: No. 1, 246-269(15 Apr 1986). Contract AC03- 
76SF00098. 

The formalism of a relativistically covariant saturating chiral 
field theory of nuclear matter is developed in the mean approxima- 
tion, and some of the properties are studied. The theory possesses 
the normal saturated state of nuclear matter. The finite temperature 
properties are examined. A normal gas-liquid phase equilibrium 
region exists below T-italic roughly-equal 23 MeV. The maximum 
mass for a neutron star is calculated, and it lies well above the 
lower bound set by observation. In the high-temperature regime, 
there is a second minimum in the free energy, on which branch the 
effective baryon mass is very small. However, this branch is every- 
where mechanically unstable, and so is not a realizable state of the 

. Above a certain critical temperature there is in fact no 
stable state at low baryon density. There is no density or tempera- 
ture regime where chiral symmetry is restored. 


44857 S anomaly in two dimensions. 
Hwang Daesung. (Lawrence Berkeley Lab., CA, USA). 
Nuclear Physics [Section] B; 267: No. 2, 349-364(14 Apr 
1986). Contract AC03-76SF00098. 

In two dimensions we obtain a supersymmetric extension of 
a gauge anomaly, and find that this is the origin of a supersym- 
metry anomaly in the Wess-Zumino gauge. We also obtain an effec- 
tive action whose variations give rise to the gauge and supersym- 
metry anomalies. (orig.). 


44858 Superstring in curved superspace in 
the presence of background super Yang-Mills fields. Atick, 
J.J.; Dhar, A.; Ratra, B. (Stanford Univ. CA, USA. Dept. 
of Physics; Stanford Linear Accelerator Center, CA, USA). 
Physics Letters [Section] B; 169: No. 1, 54-58(20 Mar 1986). 
Contract AC03-76SF00515. 

A gauge invariant action is presented which describes the 
propagation of the superstring in curved superspace in the presence 
of background super Yang-Mills fields. It is shown that this action 
possesses the local fermionic world-sheet symmetry needed for a 
consistent coupling of the string to background fields. Some other 
aspects of the superspace non-linear sigma-model described by this 
action are also discussed. (orig.). 


Radiative corrections in compactified superstring 
iii Binetruy, P.; Gaillard, M.K. (Lawrence Berkeley 
Lab., CA, USA; California Univ., Berkeley, USA. Dept. of 
Physics). "Physics Letters [Section] "B; 168: No. 4, 347-354(13 
Mar 1986). Contract AC03-76SF00098. 

One-loop corrections to the effective potential in models ob- 
tained from compactification of ten-dimensional superstring theories 
are calculated. It is found that no masses are generated for gauge 
non-singlet scalars even in the presence of supersymmetry breaking 
terms induced by gauge and gaugino condensation, but that the gra- 
vitino mass is determined at one loop. The scales of grand unifica- 
tion, supersymmetry breaking and condensation are fixed by the 
gauge singlet scalars and are found to be close to the Planck scale. 
Requiring Msub(GUT) < Msub(Planck) restricts the other param- 
eters of the theory. The one-loop effective potential at scales be- 
tween the condensate and compactification scales is also discussed, 
with possible implications for the allowed particle content of the ef- 
fective theory. (orig.). 


44860 Fixed target physics at high energies. Kirk, T.B. 
(Fermi National Accelerator Lab., Batavia, IL, USA). pp 
597-614 of Proceedings of international — on 
cosmic rays and particle physics. Ohsawa, A — . 
(eds.) (Tokyo Univ., parTanashi O apan). Inst. for Cosmic Ra 
Research). T: Japan; Ice Univ. of Tokyo (1984). 
(CONF-8403199—). 
From International symposium on cosmic rays and particle 
ee Tokyo, Japan (19 Mar __ 
number and type of fixed target experiments that can be 
ess eeaeiaiaties tem teeta orden 
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Fermilab superconducting accelerator, the Tevatron, will extend 
and improve the results which are given here from recent CERN 
and Fermilab experiments. The sample of experiments given in this 
paper is neither meant to be inclusive nor intensive. Hopefully, it 
will give the flavor of contemporary fixed target physics to a pre- 
dominantly cosmic ray oriented audience. 


6455 Scattering Theory 
REFER ALSO TO CITATION(S) 6463 


44861 (AD-A—167160/1/XAB) Formal 
Alhassi 


by an algebraic approach. id, 
chusetts Inst. of Tech., Cambridge (USA). 
try). 25 Feb 1985. 4p. NTIS, PC A02/MF A 

neo i itpoeng 8 eR 
The central result is an algebraic Lippmann-Schwinger equation for 
the wave operator from which an algebraic form of the Born series 
(containing only linked terms) is obtained. When a finite Lie alge- 
bra is sufficient, the Moller wave operator, on the energy shell, can 
be solved for explicitly as an element of the corresponding group. 
The method is illustrated for the separable potential whose relevant 
algebra is found to be U(1,1). 


44862  ###= Contractions and 


algebraic approach to scattering. Frank, 

chello, F. (A. W. Wright Nuclear devestans Leborstory 
Yale University, New Haven, Connecticut 06511). Physical 
ino [Section] A: General Physics; 34: No. 1, 677-680(Jul 


A recently introduced algebraic approach to scattering is 
recast in the language of group contractions and expansions. The 
expansion describes the deformation of the physical states from one 
kind of symmetry to another and allows the algebraic derivation of 
an S-italic matrix. The method is illustrated for scattering models in 
n-italic-dimensional space of the type SO(n-italic,1) and SO(n- 
italic,m-italic) with m-italic> or =2. 
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REFER ALSO TO CITATION(S) 5841 


44863 (INIS-SU—326) 35. Conference on nuclear spec- 

troscopy and nuclear structure. Summaries of reports. (Gosu- 

darstvennyj Komitet po Ispol’zovaniyu Atomnoj yg 
SSSR, Moscow. Inst. Atomnoj Ehnergii; yon: nae 

gr AN SSSR, Yadernoj 

Russian). (CONF.8S04107 

es ‘Sales Only), PC A21/MF AO1. File 

Number DE86780472. 


From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr Ew 
Individual summaries are indexed separately. (LE 


44864 (JAERI-M—85-035, pp 1-15) Activities of Japa- 
nese Nuclear Data Committee. Soest, Kichinosuke. (J: 
Atomic Energy Research Inst., Tokai, Ibaraki. Teka Re 
— Establishment). Mar 1985. NTIS (US Sales Only), 

PC Al8/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 
= From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 

84). 

Activities made in the Japanese Nuclear Data Committee are 
briefly reviewed. It is over twenty years since JNDC was orga- 
nized, and so, in this opportunity, development of JNDC is recol- 
lected. Recent activities are also presented focusing the discussion 
on the evaluation work for JENDL-3. Nuclear data measurement 
activities in Japan are gradually increasing recently. Activities in 
each organization are introduced. 
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44865 (JAERI-M—85-035, 16-29) Recent activities of 
ee a cons ae itute of Atomic 
Energy, Beijing, China). Mar 1985. NTIS (US Sales Only), 
PC Ais/MF © AOI. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Chinese Nuclear Data Centre (CNDC) was founded in 1975. 
The recent activities of nuclear data in IAE are described. The em- 
phasis is placed on the evaluation activities, measurement activities 
and international co-operative efforts. 


44866 (JAERI-M—85-035, pp e. Introduction to 
new GNASH code and some modifications in JNDC. Kawai, 
Masayoshi. (Nippon Atomic Industry Group Co. Ltd., 
Kawasaki, Kanagawa. Nuclear Research Lab.). Mar 1985. 
NTIS (US Sales er y), PC Al8/MF AOl1. File Number 
DE85901515. (CONF-8411174—; NEANDC(J)—112/A; 
INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

The preequilibrium, statistical nuclear code GNASH devel- 
oped at LANL provides a useful device to evaluate 
gamma-ray and particle emission cross sections. The new version 
(2/17/84 version) has been converted into FORTRAN-77 language 
in FACOM-M380 and ACOS-1000. It was improved in LANL by 
adopting master cquation model for preequilibrium process and 
adding new input formats for level density parameters and gamma- 
ray strength functions. Additionally, we improved it by adopting 
the recent works for nuclear level density by Gruppelaar et al. and 
Yamamuro. The code runs after the spherical optical model calcu- 
lation by ELIESE-3 to obtain the particle transmission coefficients. 
It is found that the calculated results for sample problem are sensi- 
tive to nuclear level density parameters of daughter nuclei. In the 
paper, future scope of the code is also described. 


44867 (JAERI-M—85-035, pp 319-329) NESTOR2: neu- 
tron data storage and retrieval system 2. Nakagawa, Tsuneo. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Mar 1985. NTIS (US Sales Only), 
PC Ai8/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Experimental neutron data are compiled and exchanged by 
the 4-center network. One can obtain the experimental data from 
up-to-date data bases of one of the 4 centers. Since Japan is a 
member country of the OECD NEA Data Bank, we receive the 
data from the NEA Data Bank. NESTOR2 has been developed to 
store tentatively the experimental neutron data received from the 
NEA Data Bank. This system was very frequently used for evalua- 
tion of nuclear data for JENDL, and review work of various neu- 
tron data. 


— DS a an eee pp 330-349) Evaluated nucle- 

Tamura, Tsutomu. (Japan Atomic 

Ener ae Inst., Tokai, Ibaraki. Tokai Research Es- 

t). Mar 1985. NTIS (US Sales Only), PC A18/ 

MF AOl. File Number DE85901515. (CONF-8411174—; 
NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

This report presents main features of Evaluated Nuclear 
Structure and Decay Data File (ENSDF): general organization, 
data structure, and data contents of ENSDF. Availability of the file 
and the related programs are described. 


44869 (JAERI-M—85-035, pp 330-957) S3RC FE deeay 
oe oo Hitbehis Nakasion, Reuse yoo N 

u- 
clear Data Committee, Tokai, Ibaraki). Mar 1985. NTIS 
(US Sales Only), PC A18/MF AOl. File Number 
DE85901515. (CONF-8411174—; NEANDC(J)—112/A; 
INDC(JPN)—98/G). 
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From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 


44870 Come pp 358-370) JENDL general 
purpose file. Kikuchi, Y.; Shibata, K.; Nakagawa, T.; Asami, 

Uap (Ja Atomic Energy Research Inst., Tokai, Ibaraki. 
— esearch Establishment). Mar 1985. NTIS (US Sales 
Only), PC A18/MF AOl. File Number DE85901515. 
or -8411174—; NEANDC(J)—112/A; INDC(JPN)— 


From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

, This paper is written as a simple guide for users of JENDL. 
The outline of JENDL from its zeroth version to the forthcoming 
third version is reviewed. Various processing codes which treat 
JENDL data are described and some cautions in treating the 
JENDL-2 data are discussed. The scope of JENDL-3, for which 
the evaluation is now in progress, is described and its preliminary 
results are discussed. 


44871 (JAERI-M—85-035, pp 382-387) Gamma-ray pro- 
duction data file. Mizumoto, Motoharu; Yoshida, Tadashi. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment), Mar 1985. NTIS (US Sales Only), 
PC Al8/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 
From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 

1984). 

, The gamma-ray production data file for JENDL-3 is briefly 
reviewed and the procedure to use the evaluated file for applica- 
tions is described. 


44872 (JAERI-M—85-035, a Development of 
EDFSRS: Evaluated Data Files and Retrieval Sys- 
tems. Hasegawa, A.; Kaneko, K. (J: Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai h aye 
Mar 1985. NTIS (US Sales Only), PC A18/MF AO1. Fi 
Number DE85901515. (CONF-8411174—; NEANDC( 
112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 


Evaluated Data File Storage and Retrieval System has been 


from their desk top terminals. (author). 
44873 a SP te 166-195) Experience in 
Hida, Kazuki. be tomic ree 
wasaki, Research Lab 


Ltd., Ka’ Kanagawa. a 
1985. NTIS (US Sales Only), PC A18/MF ws File 
-8411174—; NEANDC(J)— 


Number DE85901515. (CO) 
— INDC(JPN)—98/G). 
rom Seminar on nuclear data; Tokai-mura, Japan (13 Nov 


mavataram, S. (B: 
New York 11973, USA). Nuclear Data Sheets; 
465-465(Jul es Contract AC02-76CHO00016. 


tween January and April 1986. (AIP) 
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6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 5378 


44875 (IN2P3—83-01, pp 
proaches of AS=1, AT=1 transitions in medium and 
nuclei. Gales, S. (Paris-11 Univ., 91 - Orsay, France. Inst. de 
Physique Nucleaire). 1983. (In French). NTIS (US Sales 
Only), PC A20/MF A0Ol. File Number DE86750767. 
(CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

Charge exchange (p,n) and (*He,t) and inelastic processes 
(p,p’) at incident energies ranging from 100 to 400 MeV//nucleon 
are shown to be very attractive tools to investigate the spin-isospin 
dependant properties of the nuclei. In that energy range and at low 
momentum transfer, Gamow-Teller and M1 transitions are selec- 
tively excited due to the energy and momentum dependance of the 
N-N force. The available data from (p,n) and (p,p’) reactions is dis- 
cussed. More than 40 to 50% of the L=0, AS=1, AT=1 strength 
is not observed experimentally. Such results may indicate either a 
ee ee 
continuum or the importance of non-nucleonic degrees of 
(A-hole configurations) as suggested by recent (*He,t) roe car- 
ried out at intermediate energy (1-2 GeV). 


6512 Nuclear Properties And Reactions, A= 1-5, 
Theoretical 


REFER ALSO TO CITATION(S) 6215 

44876 (CRN- ) Coherent pion production in 

nuclei. Aslanides, E. (Strasbourg-1 Univ., 67 (France). 

Centre de Recherches Nucleaires). 1984. 19p. NTIS (US 

Sales Only), PC A02/MF AO0O1. Number DE86750773. 
A survey of the recent proton induced w production experi- 

ments at Orsay and Saclay and a review of the recent heavier ion 


induced experiments at CERN, Orsay and Saclay are presented. 59 
refs. 


44877 Lge Sa 194) Resonances in the 
+H4H system. Badalyan, A. Belova, T.I.; Konyukhova, 
N.B.; Ehfros, V.D. 1985. (in " Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


Study of 


threshold. Le 
MP. Jour Jourdain, 
i ; Willis, A.; Willis, N. 1985. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE86780469. 
In Study of ‘He(p,a*)*He reaction near the production 
threshold and Coherent pion production and the excited states of 
*He. 


Differential cross section measurement of the *‘He(p,7* )°He 
reaction at Tsub(p)=201 MeV are presented for scattering angles 
between 20° and 60° Lab. The method for extracting cross section 


values from data is explained. A comparison is made 
with other available data. 8 refs. 


“are O-DRE— $5.06, Coherent 
Bs i) oa pion 


DRE—85-08, pp 11) 
Traction ser ihe 


IP; 


Neuchatel, Switzerland; 

teen ). 1985. eee S Sales 
— A03 A0l. ADL. Fite Number D 

Study of *He(p,7*)*He reaction a a production 


esunaah Gat tnmaeai eae end on ene cnet 
*He. 


A cluster model is developed to relate the for the 
*He(p,7* )*He* reaction to those for *He(p,* )*He. The low lying 
states of "He are described in terms of separable potentials acting in 
the n-*He system. The model reproduces well the *He excitation 





spectra observed in the reaction and also the shape of the 
distribution of the produced pion, both close to threshold 
and at high energies. 17 refs. 


44880 (PNO-DRE—85-08) a < of *He(p,7* )°He re- 

action near the production threshold and Coherent pion pro- 

duction and the excited states of *He. (Paris-11 Univ., St 
rance). Inst. de Physique Nucleaire). 1985. 39p. 
S Sales Only), PC A03/MF A0O1. File Number 


Separate abstracts for each paper were entered into the data 

base. (MOW) 
44881 VI—19 73-74) Binding properties of the 
tenure nrc. Haar, B. ter; ree W,; 
Malfliet, universi Groningen, etherlands. 
h ‘Vendaiiet Inst.). 1985. Library KNAW, Klo- 
veniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

The authors report results on the binding properties of the 
meson exchange interaction, for two bound systems, the deuteron 
and infinite nuclear matter. The bound state in the two nucleon 
system enters as a pole in the T-matrix. We found this pole by look- 
ing for the zero in the reciproce of the diagonal Pade solution for 
the T-matrix, projected on the 1=0 channel, as a function of the 
energy. The results for the binding energy of the deuteron are 
given. Saturation curves of nuclear matter using calculations with 
nucleon degrees-of-freedom only, are presented. 3 refs.; 1 figure; 1 
table. 


44882 (UCRL—50400-Vol.28) Index to the LLNL Evalu- 
ated Charged-Particle Library (ECPL). Volume 28. Hower- 
ton, R.J.; Lye, R.E.; MacGregor, M.H.; Perkins, S.T. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1986. Contract W-7405-ENG-48. 35p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86012072. 

The index list reaction data for reactions induced by protons, 
deuterons, tritons, and helium-3. Targets include these particles and 
lithium-6 and lithium-7. Data are given for cross sections, reaction 
energies, angular distributions, q values, and reaction rates. (DWL) 


44883 ‘He D-italic-state effects in the Ing line reac- 
tion at low energies. Weller, H.R.; Colby, P.; ag oo 

ner, J.; Huang, Z.D.; Tilley, DR. Santos, F.D.; Arriaga, 
A: 3 ’ Biro-acute-accent, A.M. (Duke "University and Triangle 
Universities Nuclear Laborato , Durham, North Carolina 
27706). Physical Review [Section C: Nuclear Physics; 34: No. 
1, 32-37(Jul 1986). 

The *H(d, y)*He cross section was measured for deuteron 
laboratory energies between 0.7 and 4.5 MeV. Angular distributions 
were obtained at laboratory energies of E-italic/sub d/ = 1.38, 
2.05, 9.6, and 15.0 MeV. These data indicate that the D-italic state 
of *He, which can be populated via S-italic-wave capture in this 
reaction, has a large effect on the energy and angle dependence of 
this low energy capture cross section. The data are shown to imply 
an asymptotic D-italic-to-S-italic state ratio rho = -0.2 +- 0.05. 
The implication of this observation for the absolute cross section 
below 1.0 MeV is discussed. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 


44884 ap il reg ecg A wea ay wr 
nanism study in collisions between “light” heavy ions. Beck, 
C. GStrsbourg Univ., 67 (France). Centre de Recherches 
Nucleaires). 1984. 283p. (In French). NTIS (US Sales Only), 
PC A13/MF AO01. File Number DE86750762. 

The reaction mechanisms between “light” heavy ions have 
been studied considering two quite different but complementary as- 
pects, which show the importance of the nuclear structure of the 
incident ions during their evolution. Studies of the complete fusion 
of C + O reactions have been discrible in the first part of this 
work. *C + '*O comolete fusion measurements, badly reproduced 
by the usual fusion models, can be explained by the possible occur- 
rence of a super-deformation of **Si co..pound nucleus. Quasi-mo- 
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lecular resonances have been observed in several reactions between 
“light” heavy ions. These collective effects have been discussed in 
the second part, in the framework of the appearence of a surface 
transparent window. Molecular le effects (Landau- 
fee eee See eee ee + 110 reac- 
tions in agreement with recent theoretical work. 


(IC—85/139) Analytical l-dependent real optical 
according to alpha-cluster model. Hassan, M.Y.M.; 
.A. (International Centre for Theoretical 
Physics, Trieste (Italy); Nuclear Research Centre, Inshas 
Egypt). Aug 1985. 29p. NTIS (US Sales Only), PC A03/ 
01. File Number 86702749. 
The folding model is applied to calculate the nucleon - and 
a - nucleus interaction for '*C and '*O. The matter densities are 
ee ee nee Analytical l-dependent expres- 
sions for the potential as well as the deformation parameters are 
given. The effect of applying different nucleon-nucleon forces is 
discussed. 9 refs, 4 figs, 4 tabs. 


44886 (IFUSP-P—532) Elastic enhancement factor in the 
“B(p.n)"C reaction at Ep=14.3 MeV. Hussein, M.S.; 
Pessoa, E.F.; Schelin, H.R.; Carlson, B.V.; Douglas, R.A. 
Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 19p. NTIS 

S Sales Only), PC A02/MF AOl. File Number 
DE86702761. 

The elastic enhancement factor in charge exchange reactions 
proceeding via the compound nucleus, predicted to attain the value 
of 2 in the weak isospin mixing regime by Harney, Weidenmuller 
and Richter five years ago, is tested here in the system 'B(p,n)""C 
at <E sub(p)> = 14.3 MeV. Both the DWBA and Hauser-Fesh- 
bach calculations employed in the analysis are used in a way which 
physically simulates a two coupled-channels model. Our results 
show an enhancement factor larger than 1 indicating that isospin is 
mainly conserved in this reaction. 


44887 (IFUSP-P—554) Double NN scattering effects in 
the ion-ion interaction at intermediate energies. Rego, R.A.; 
Hussein, M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica: 
Centro Tecnico A Sao Jose dos 
(Brazil). Inst. de Estudos Avancados). 1985. 14p. NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number 1E86702968. 
The double scattering correction to the ion-ion double fold- 
ing interaction is calculated for the *C + ™C system. The multi- 
ple scattering theory was employed for the purpose. The effect of 
this correction on the total reaction cross section at intermediate 
energies (approx. 100 MeV/nucleon) was found to be less than 
10%. 


44888 (INIS-mf—10086, pp 46-48) Analyzing power 
the (p-vector, ax) reaction in the caiiines 6 Balan = = ” 
MeV. Kozlowski, M.; Mueller, H.H.; Wagner, R. 
Univ., Poland. Inst. Fizyki Doswiadczalnej; Zuric 
Switzerland; Basel Univ., aS Inst. fuer Ph 
1982. NTIS (US Sales Only), PC AOS/MF AOl. File 
Number DE86780474. 

In Annual report 1981. 

a-spectra induced by 72 MeV polarized protons on the 
target nuclei %C, 77Al, °*Ni, ®Zr and Bi have been measured. 
Two-stage model has been applied to describe this inclusive (p- 
vector, ax) reaction. Experimental data for the analyzing power in 
the continuum of this reaction are compared with predictions of 
quasi-free scattering model. 


44889 (INIS-mf—10086, PP te Analysis of the ——_ 
a reaction at E sub(p) 1MeV. Matulewicz, T. 

oeke, J. (Warsaw Univ., Poland. Wydzial Fizyki). 1982. 
NTIS (US Sales Only), PC A05/MF AOl. File Number 
DE86780474. 

In Annual rt 1981. 

Analysis of the ™C(p, ‘yo)'*N reaction, being of special inter- 
est for astrophysicists, is performed. Information about the cross 
section values at solar energies, excitation function, angular distri- 
bution of gamma quanta, spectroscopic factors for the *N ground 
state (1/2- ) are given. 
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44890 (INIS-mf—10086, ® PP 42-45) Structure in the con- 
tinuum a spectra from the ax) reaction on %C 
and ?7Al, Kozlowski, M.; Mueller, H.H.; Schober, P.; 
Lewandowski, Z.; Loeffler, E.; Wagner, R. (Warsaw Univ., 
Poland. Inst. Fizyki Doswiadczalnej; Zurich Univ., Switzer- 
land; Basel Univ., Switzerland. Inst. fuer Physik). 1982. 
raed ca _— Only), PC A05/MF AOl1. File Number 

In aaa report 1981. 

The peak at high excitation energy (E sub(x) = 18-23 MeV) 
in °C, *7Al(p, ax) reaction has been observed. In this work the 
structure is interpreted as states in the residual nucleus and frag- 
mented contributions of giant resonances or as a* particle excited 
states coupled to the core of the nucleus. 


44891 (INIS-SU—326, pp 181) High spin magnetic exci- 
tations of the ‘*C nucleus. Goncharova, N.G.; Gol'tsov, 
A.N.; Kissener, Kh.-R. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44892 (INIS-SU—326, pp 49) ye pacecoed of nucleus high- 
lying levels in resonance neutron capture gamma 
quanta, Begzhanov, R.B.; Gladythev, D.A.; Kobilov, O.Sh.; 
Kulabdullaev, G.A. 1985. (in Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44893 (INS—529) Mean free paths of relativistic projec- 
tile fragments emitted from Fe-C and Fe-Pb interactions at 2 
A-GeV. Miyagaki, Morio; Hara, Toshio; Yokoyama, Chiaki. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study; 
Kobe Univ. (Japan). Coll. of Liberal Arts). Feb 1985. 199. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702758. 

Interaction mean free paths of projectile fragments emitted 
from relativistic Fe-C and Fe-Pb interactions were measured by 
means of emulsion stacks arranged at just downstream and 15 cm 
downstream of targets. There is no difference of mean free paths in 
stacks with both targets and their arrangements. The difference of 
mean free paths between at upstream and downstream part of 
stacks is also undetected by two analysing methods. The ‘Anoma- 
lon effect’ is not observed in present experiment. 


44894 (KVI—1984, 15) Effective interactions and 
transitions in nuclei, 


M.; —- 

letti, S.; De Leo, R.; Brandenburg, S.; Harakeh, M.N. 

(Milan Univ., Italy; Bari Univ., Ttaly; Rijksuniversiteit 
i Netherlands. h 


Versneller Inst.). 
1985. Li KNAW, Tivccnleteend 29, 1011 JV Am- 
sterdam. 


In KVI annual report 1984. 


44895 Interactions of atmospheric neutrinos in nuclei at 
low energy. Gaisser, T.K.; O'Connell, J.S. (Bartol Research 
Foundation of the Franklin Institute, University of Dela- 
ware, Newark, Delaware 19716). Physical Review [Section] 
D: Particles and Fields; 34: No. 3, 822-825(1 Aug 1986). 

We have calculated lepton spectra induced by cosmic-ray 
neutrinos interacting in oxygen, taking account of nuclear effects. 
The results are accurate to energies as low as 50 MeV for electrons 
and to threshold for muons, and they are consistent with measure- 
ments made with the large, water-filled nucleon-decay detectors. 
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Reaction _- Caan yA in the 


Massach 
i Massachusetts 02139). Pionicol 

eview Letters; 56: No. 2364-2367(2 Jun 1986). 
The reaction /sup 12/C(e-italic,e-italic’p-italic) in the dip 
region (@ = 200 MeV, q = 400 MeV/c-italic) has been measured 


sam antagdian er cn tonsa maa chalice ees te 
the dip region. 
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REFER ALSO TO CITATION(S) 6126 


44897 (FUSP-P—551) Statistical eee role of the 
dinucleus in heavy ion deep inelastic reactions. Bonetti, R.; 
Hussein, M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 
1985. 17p. NTIS - Sales Only), PC A02/MF AO1. Fi 
Number DE86702966. 

The statistical role of the dinucleus as a ‘doorway’ in heavy- 
ion deep inelastic reactions is discussed. A detailed analysis of the 
reactions *Si + “Ni at 120 < E sub(c) < 126.75 MeV and “C 
+ ™Mg at 30 < E sub(CM) < 42 MeV is presented. It is pointed 
out that the life-time of the dinucleus extracted from Ericson - type 
oe eee 

and charge distributions. 


44898 (INIS-mf—9759, Phas 383-394) Nuclei production 
following 30 MeV/u ™C and *‘N induced reactions. Beraud, 

R.; Charvet, A.; Deneffe, K. (Lyon-1 Univ., 69 - Villewr 
bane, France. Inst. de Physique Nucleaire). 1984. NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

Preliminary results on residual nuclei production by bom- 
barding some light, medium and heavy targets with 15 and 30 
MeV/u "*C and **N projectiles are presented. Gamma-ray and de- 
layed particle emission have been used for identification of the 
products. Evidence for charge, linear and angular momentum trans- 
fer is found. Cross-sections have been estimated in some cases. 


44899 ecg 27 tng pp 127-135) Study of the giant 
Gamow-Teller resonance in nuclear beta-decay. 

R.D. Nag Ewan, G.T.; Hansen, P.G. 1984. NTIS (US 
Only), PC A20/MF- AOl. File Number DE85781595. 
(CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

A strong effort has been devoted to the development of new 
target-ion-source systems at ISOLDE which would give higher 
yields of proton-rich nuclei. The first break-through has been ob- 
tained for the element argon where one recently was able to 
produce about three orders of magnitude higher yields than in the 
first experiments. This makes it possible to perform experiments, in- 
volving B-delayed protons and gamma-rays, which may give infor- 


~ mation about the giant Gamow-Teller resonance. This paper gives 


a report on the status of these experiments. 
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44900 (INIS-mf—10086, pp 7-13) Effects of the GDR as 
seen in the ?”Al(p, y)”*Si reaction at subbarrier energies. Ki- 
cinska-Habior, M.; gc rtney P. (Warsaw Univ., Poland. 
Wydzial Fizyki). 1982. NTIS (US Sales Only), PC A05/MF 
AGl. File Number DE86780474. 

In Annual report 1981. 

In order to explain substantial discrepancies between the the- 
oretical predictions of direct capture cross sections and the experi- 
mental results for odd-Z targets like ?”Al, as distinquished from 
even-even nuclei, the reaction 7” Al(p, y)?*Si was studied. 


(INIS-mf—10086, pp 19-22) Analysis of the 
20Ne(p, 7/1) reaction data in the energy range of 0.3-2.1 MeV. 
Czerski, K.; Decowski, P.; Matulewicz, T.; Sikora, B.; 
Toeke, J. (Warsaw Univ., Poland. W ydzial Rizyki. 1 1982. 
NTIS (US Sales Only), PC ‘A05/MF° AOl. File Number 
DE86780474. 

In Annual report 1981. 

Analysis of the *Ne(p, :)4Na reaction reveals the exist- 
ence of two broad resonances for which the parameters as well as 
the spectroscopic characteristic factors for the first excited states of 
21Na are given. 


44902 (INIS-mf—10086, pp 23-27) Astrophysical S- 
factor of the **Si(p, y) reaction. Matulewicz, T. (Warsaw 
Univ., Poland. Wydzial Fizyki). 1982. NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86780474. 

In Annual report 1981. 

A new model particularly for the description of the excita- 
tion function and the angular distributions of gamma quanta from 
the radioactive capture of protons on **Si leading to the two 
lowest bound states in the final nuclei is described in brief. 


(INIS-mf—10086, pp 28-33) Subbarrier 1/27, 3/ 

leer gg the acc mage ge Rang tg i 

» 53] reaction. Matulewicz, T. (Warsaw Univ., Poland. 

ydzial Fizyki). 1982. NTIS (US Sales Only), PC "A05/MF 
AGt. File Number DE86780474. 

In Annual report 1981. 

The **S(p, )**Cl reaction was studied. The existence of 
some broad 2p wave subbarrier resonances indicates that the energy 
dependent effective potential could be applied to description of the 
excitation function and angular distributions of gamma quanta in 
the proton energy range E sub(p) <or approx. 5 MeV. The stand- 
ard Saxon-Woods potential geometry as well as that main part of 
the 3/2- single-particle strength is concentrated in the lowest reso- 
nance are assumed. Single-particle widths of 2p wave subbarrier re- 
sonances for studied reaction are given. 


(INIS-SU—326, Pp 50) Excited level lifetime for 
Si, 2°Si and *°Si, ee M.K.; a D.V.; Lef- 
terov, D.P.; Tumbev, G. 1985. (in . NTIS (US 
Sales Onl ), PC A21/MF AOl. Fils 3 Nember 9E86780472. 
(CONF-8504107—Summs.). 
From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44905 S-SU—3 51 the 
(INI 226 pp ) Studying he short-period 


sulfur isotopes. 
Mitrokhovich, r, Prokops Yul; too, Yu.A. 1985. 
(in Roioay? NTIS Only , BC A21/MF AO1. File 
Number DESOTSNTS (CONF-8 07—Summs.). 


From 35. national conference on aaa spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(KVI—1984, pp 
MN;; iatracton tn Syne oe (Rijksuni a hoe 
van 
Netherlands. Kernfysisch Versneller Inst.). 1985. Library 
KNAW, Klo urgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


15-16) Search for an effective 
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44907 (KVI—1984, Pp 9-10) Isoscalar monopole and 
dipole strength in **Mg. Brandenburg, S.; Harakeh, M.N.; 


“Lu, HJ.; Poelhekken, T.; Woude, A. van der. (Ri jksuniver- 


siteit Groningen, Netherlands. Kernfysisch Versneller Inst.). 
1985. Library KNAW, Kloveniersburgwal 29, 1011 JV Am- 
sterdam. 


In KVI annual 1984. 

In charged particle decay measurements of strength excited 
in the *Mg(a,a’) reaction at E=120 MeV and theta=0 deg the an- 
gular correlations indicate the excitation of isoscalar dipole 
strength. Additional singles data were obtained between 0 deg and 
9 deg. 


44908 (KVI—1984, pp ~~ Alpha-induced fragmenta- 
tion of highly excited states in **Mg. Lawitzki, S.; Gonsior, 
B.; Pade, D.; Brandenburg, S.; Harakeh, M.N.; ’Siemssen, 
RH; Wilschut, HWEM; *Uhihorn C.D. (Bochum Univ., 
Germany, F.R.; Rijksuniverstet Groningen, Netherlands. 
Kernfysisch Versn Bundesministerium fuer Fors- 
chung und Technologie. Be Seen, Germany, F.R.). 1985. Li- 
brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


- (KVI—1984, pp 37-39) Contributions of various 

reaction processes to the inclusive **Si(a, t) and (a, *He) 
spectra. Koeslag, H.J.; Goldhoorn, P.B.; Meijer, R.J. de; 
Oortmarssen, B. van; Sterck, L.; Woude, "A. van der. — 
suniversiteit Groningen, Netherlands. Kernfysisch Vers- 
neller Inst.). 1985. Library KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 

In KVI annual report 1984. 

The authors on the contributions of the channels (a, 
td), (a, tt), (a, t*He) and (a, ta) to the (a, t) spectrum at 10° and 
estimate the contribution of the (a, tn) channel from the (a, *Hep) 
data. A similar decomposition of the (a, *He) spectrum at 10° has 
been made. Furthermore, the properties are listed of the anisotropic 
components which also are observed in *He-p, t-d and *He-d coin- 
cidences. 3 refs.; 1 figure; 1 table. 


(KVI—1984, pp — Heavy residues in Ne in- 
duced reactions on light nuclei. Bakkum, E.A.; 
C.P.M. van; Meijer, R.; Kamermans, R. (Rijksuniversiteit 
Utrecht, Netherlands. Robert van de Graaff Lab.). 1985. Li- 
brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


44911 (NAC-AR—85-01, pp 180-187) Nuclear reactions 
and structure: charged-particle induced reactions. 1985. NTIS 
(US Sales Only), PC A1l3/MF AOl. File Number 
DE86702790. 
oat epet Sno 2 

The separation of nuclear reaction and nuclear structure 
studies into neutron or charged-particle physics is somewhat artifi- 
cial. However, the techniques differ in some significant respects. A 
chamber built specifically for particle-gamma correlation measure- 
ments is still used exclusively for level structure and decay, mean 
lifetime, and angular distribution and correlation-measurements. A 1 
m diameter precision scattering chamber was used for a study of 
nuclear molecular resonance states observed in 5 to 12 MeV a-scat- 
tering from **Si. 
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Theoretical 


44912 (INIS-mf—9759, pp 137-145) ont, ee 
performed at on- 


tions of nuclei far from iy 
line mass separator. Kirchner, R.; Roeckl, E. ( 
fuer ee aye m.b.H., Darmstadt, 
F.R.). 1984. NTIS (U Sales Only), PC A20/MB AOl. oor FA: 
Number DESS7B1S5. S CONF: 3127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 


land (12 Mar 1984). 
Results are presented for neutron-rich isotopes produced via 
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and the interpretation of the resulting nuclear structure information 
are described for neutron-deficient isotopes in the area around tin, 
produced via fusion-evaporation reactions. Particular emphasis is 
put on the determination of Q values and their importance in link- 
ing to masses and to the localization of the proton drip line in light 
odd-Z isotopes above tin. Properties of neutron-deficient isotopes of 
indium (Z=49) and tin (Z=50), as deduced from collinear laser 
spectroscopy, are discussed. 


44913 (INIS-mf—10086, pp 34-36) Levels in **Mn from 
the °*Cr(tau, d) reaction. Costa, G.; Gerardin, G.; Magnac, 
D.; Seltz, R.; Jalowiec, G.; Saganek, A, Sieminski, M.; We- 
solowski, EB; Wilhelmi, Zz (Strasbour “1 Univ., 67, France. 
Centre de Recherches Nucleaires; Warsaw Univ., Poland. 
Wydzial Fizyki). 1982. NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86780474. 

In Annual report 1981. 

This work is devoted to the study of the ®*Cr(tau, d)**Mn 
reaction. The measurements of angular distributions were per- 
formed and the transitions to the "Mn nucleus levels were ob- 
served. Four analogous states were identified. 


44914 (INIS-SU—326, pp 53) Lifetimes of excited levels 
and multipole mixtures for gamma transitions from the (n,na) 
reactions on *4,°*Fe, Kosyak, Yu.G.; Kaipov, D.K.; a. 
shina, L.V. 1985. (In Russian). NTIS (US Sales Only), PC 
A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44915 (KVI—1984, pp 46-47) Fast a-particles from the 
reaction '*N + °*Ni at 22 MeV/nucleon. Goldhoorn, P.B.; 
Crouzen, P.C.N.; Balster, G.J.; Bond, P.D.; Koeslag, H.J.; 
Meijer, R.J. de; Shukui, H.; Siemssen, R.H.; Wilschut, H.W. 
(Rijksuniversiteit Groningen, Netherlands. Kernfysisch 
Versneller Inst.). 1985. Library KNAW, Kloveniersburgwal 
29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


44916 Influence of shape fluctuations in relativistic heavy 
ion collisions. Rosenhauer, A.; Stoecker, H.; Maruhn, J.A.; 
Greiner, W. (Institut fuer Theoretische Physik, Johann 
Wolf; Goethe-Universitat, 6000 Frankfurt am Main 11, 
Federal Republic of Germany). Physical Review [Section] Cc: 
Nuclear Physics; 34: No. 1, 185-190(Jul 1986). 

The influence of fluctuations of the shape degree of freedom 
in collisions of deformed nuclei with energies between 0.8 and 2.1 
GeV/nucleon is analyzed on the basis of an intranuclear cascade 
simulation for the strongly deformed systems /sup 46/Ti+ /sup 
46/Ti and /sup 166/Er+ /sup 166/Er. While there is a consider- 
able sensitivity of the global event variables to the orientation for 
polarized beams and targets, this 
age over all orientations for impact 


tion on the size of the system under consideration and on the bom- 
barding energy is also investigated. 


44917 


relativistic treatment of nucleon-nu- 
Shepard, J.R. (Colorado Univ., Boulder, 


cleus scattering. 
USA. Nuclear Physics Lab.). pp 34-46 of of the 
1983 RCNP international fa. on we sent oe 
mechanism. Ogata, Hiroshi; 
Tetsuo (eds.). “en Japan; RCNP (1984). (CONF. 
830598—). 

From RCNP symposium on light ion reaction mechanism; 
Osaka, Jepen ae (16 of the Dirac 


Sena oe de te Pas Stodioae natin 
identical, the differences between the two methods can 
in detail. The extension of this approach to a micro- 
ian Senos of proton-nucleus inelastic scattering is also dis- 
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44918 oe 
strengths in “Kr. Woermann, 
J. Cleemann, L.; 


yao; Rocke Ulie, Guaaien, B , 
So 1984. NTIS (US Sales Only), PC A20/ 
MF A01. File Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

In the course of a systematic investigation of electromagnet- 
ic transition probabilities in (N,Z)=(40,38) region, the results on 
high spin states in "Kr are presented. According to Hartree-Fock 
calculations, the nucleus Kr is expected to lie on the borderline 
aes a aan eee eee 
psub(3/2) and fsub(5/2) Nilsson orbits are predicted to 
(B2 = 0.32 - a, 7 = Ode hate itn WE" aah UT tae 
heads should occur only some 300 keV higher in energy. As E2 
and M1 transitions are particularly sensitive to the structure of high 
spin states, their measurement should allow to fix the relevant 
single-particle orbits, deformation parameters and possible band 
mixing effects. 


291-298) Yrast transition 
; Li ; Luehmann, 


(INIS-mf—9759, pp 299-304) Evidence for shape 
coexistance in $1,83Kr, Kemnitz, P.; Doering, J.; Funke, L.; 
i ildi L.; Jerrestam, D.; a A; 
Lindblad, th. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden, German Democratic Republic; Research 
Institute of Physics, Stockholm, Sweden). 1984. NTIS (US 
Sales Only), PC A20/MF A01. File Number DE85781595. 
(CONF-8403127—). 
From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
seats og 
In the course of systematic investigation of few-particle and 
collective states in the mass 80 region, the excitations in ","*Kr 
have been studied in-beam via (a,3n) reactions. Most of the data 
were derived from experiments at the Stockholm cyclotron, where 
coincidence relations, angular distributions, relative excitation func- 
tions and the linear polarization of the y-rays were measured. To 
obtain precise data on the Doppler shift (DSA method) of the y- 
rays, MS dn lida Ce eet Gecromaet anedane 
and 135 dep ealidlen to Ge San adie Ween nomena 
Since DAA’ Gunwratet ceemt sulle tier Ge Shae Goes wanted 
with a certain beam energy, additional measurements were per- 
formed at the Rossendorf cyclotron using a-particles of 27 MeV 
which excite lower spin states than the 42 MeV a-particles used in 
the main part of the experiments. 


44920 (INIS-SU—326, pp 169) Self-consistent 
tion of nuclei near the neutron boundary. Zverev, 
M.V.; Lyw ij, Yu.S.; tejn, Eh.E. 1985. (in 
Russian). *NTIS Sales Only), PC A21/MF AOl1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, & 54) 
for ‘SNL Kosyak, Yu. v, D.K.; Chekushina, 
; Lysikov, Yu.A.; lee .A. 1985. (In Russian). 
NTIS (US Sales Only), PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summs.). 
From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44922 (INIS-SU—326, pp 55) — of proton resonances 
in the ®Ni(Pg)-reaction. Izosimov, I.N.; Kraft, O.E.; Kry- 
lova, E.G.; Naumov, Yu.V.; Parzhitskij, S.S.; Sigalov, 
V.M.; Sizov, LV. 1985. (in Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 
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From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44923 CINIS-SU— 326, p pp 56) Manifestation of interme- 
diate structure in “Cu proton resonances. Izosimov, I.N.; 
Kraft, O.E.; Naumov, Yu.V.; Parzhitskij, S.S.; Sigalov, 
V.M.; Sizov, LV. 1985. (in ’ Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44924 (INIS-SU—326, pp 57-58) Probabilities of gamma 
transitions in Zn even-even nuclei from the reaction. 
Kosyak, Yu.G.; Strygin, D.P.; Chekushina, L.V. 1985. (In 
Russian). NTIS (US Sales Ont y), PC A21/MF AO1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44925 ped 4 59) Lifetimes of ©,”'Ga excit- 
ed states. Kosyak, Yu.G. pow, DK. Chekushina, L.V. 
1985. (In Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44926 (INIS-SU—326, pp 60-61) Decay scheme and life- 
time of excited levels for 7° Dees the Ge(n, n'y) Ge re- 
action. Dostemesova, G.A.; Kaipov, D.K.; Kosyak, Yu.G. 
1985. (In Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, pp 62) Yields of —. pee 
sup(i62mg)Ho and sup(183mg)Os isomers in the (a,n) reac- 
tion. Baskova, K.A.; Krivonogov, Yu.V.; Makuni, B.M.; 
Skakun, E.A.; Chu aj, T.V.; Shavtvalov, L.Ya. 1985. (In 
Russian). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, pp 63-64) Studying the “Ge ex- 
cited levels in the (n, n'y) reaction. Kosyak, Yu.G.; Kaipov, 
D.K.; Dostemesova, GA. 1985. (in Russian). NTIS (US 
Sales Only), PC A21/MF A011. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44929 (INIS-SU—326, pp 65) On the quasiparticle struc- 
ture of the 8* and 10* states for “Se and ®Kr nuclei. Kipti- 
lyj, B.G. 1985. (in Russian). NTIS (US Sales Only), 
A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear ry 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44930 (INIS-SU—326, pp 66) Studying the decrease in 
gamma radiation energy doppler shift for a 7Kr nucleus. 
Zhovliev, U. Yu.; Kuloyarov, M.F.; ; Lemberg, I. Kh.; Paster- 
nak, A.A.; Rassadin, L.A. 1985. (din Russian). NTIS (US 
Sales Only), PC A21/MF AO0Ol1. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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44931 (INIS-SU—326, pp 67) M1-transitions in the band 

of high-spin states with negative parity for a **Rb nucleus. 

hows U.Yu.; Kiptilyj, V.G.; Kudoyarov, M.F.; Lem- 
Wetenl AA, ; Rassadin, L.A. 1985. (in Rus- 

bere. IT NTIS (US Sales “Outs, PC A21/MF AOl. File 

Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44932 ragga pp » Studying the doppler shift 
decrease (DSD) for the energy of gamma radiation emitted in 
the Se(a,2ny)**Kr. Zobov, A.E.; Lemberg, I.Kh.; Mishin, 
A.S.; Rassadin, L.A.; Chugunov, LN. 1985. dn Russian). 
NTIS (US Sales Oni ly), PC A21/MF AOl1. File Number 
DE86780472. (CONF-8504107—Summs.). 
From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44933 a aan pp 69) “Kr excited state life- 
times measured by the plunger method. 
berg, I.Kh.; Mishin, A.S. 1985. (In (WU: 
Sales Only), PC A21/MF AOl1. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


i (US Sales Onl y), PC A21/MF AOI. File 
Number DE86780472. (CONF-8504107—Summs.). 


From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44935 (KVI—1984, pp Me nea transition den- 
sities in ®*Sr, Pi — M.; ols, W.T.A.; Branden- 
burg, S.; Harake N.; Wat's . van der; De Leo, R. 

i Univ., ~<a Rijksuniversiteit Groningen, Nether- 
lands. Kernfysisch Versneller Inst.; Bari Univ., Italy). 1985. 
Library KNAW, Kloveniersburgwal 29, 1011 JV Amster- 
dam. 

In KVI annual report 1984. 


(KVI—1984, pp 41-42) Polarizations from the 

CC, 12B(pol)) reaction. Bond, P.D. (Rijksuniversiteit Gron- 

ingen, Netherlands. Kernfysisch Versneller Inst.). 1985. Li- 

brary KNAW, Rivvacientenpeel 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 
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44937 (CBPF-NF—085/85) Resolution of the “Zr 
ground state into a doublet. Frota-Pessoa, E.; Joffily, S. 
(Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro). 
1985. 18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702970. 

The ground state of ®Zr is studied using (d,p) reaction on 
%Zr by 15.5 MeV deuterons. With a resolution in energy of about 
13 KeV it was shown that this g.s. is in fact a doublet with a sepa- 
ration of about 23 KeV. 


44938 (IN2P3—83-01, pp 93-117) High energy = die 
emitted in fusion-evaporation reactions. Haas, B. ( urg- 
1 Univ., 67, France. Centre de ok Nucleaires). 
1983. (In French). NTIS (US Sales Only), PC A20/MF 
A01. File Number DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The spectrum of y-rays emitted in the fusion reaction 
*8Si+%°Sn has been measured using a large Nal detector. The 
techniques are discussed in detail because this kind of measurement 
presents a few serious experimental difficulties. The y-ray multiplic- 
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ity and anisotropy (2 < Esub(y) < 18 MeV) could also be deduced 
from the experiment. In the high-energy part (Esub(y) > 8 MeV) 
of the spectrum there appears a pronounced shoulder presumably 
arising from the giant dipole resonance built on excited states of 
high energy and angular momentum. 


44939 (INIS-mf—9759, pp 5-18) Spectroscopy of N ap- 
proximately 82 nuclei near the proton drip line. Daly, P-.J. 
(Purdue Univ., Lafayette, IN, USA. Dept. of Chemistry). 
1984. NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The yrast spectroscopy of Z>64 nuclei close to the proton 
drip line is discussed. This is a region of shell model nuclei in 
which high-spin excitations are accessible with heavy ion beams, 
and the occurrence of many isomers will facilitate future spectros- 
copic study of these nuclei to much higher spins that were ob- 
served in these investigations. The study of rhsub(1 1/2)sup(n) exci- 
tations in n=82 nuclei above ‘Gd provided particularly interest- 
ing results, since in certain respects their properties match shell 
model predictions better than those of jsup(n) states near traditional 
doubly magic nuclei. First results for N=81 nuclei above Z=64 
were also reported, but much work remains to be done in the 
Z>64, N<82 quadrant. 


(INIS-mf—10086, pp 1-6) Experimental verifica- 

function of the 1st ex- 

Z.; oe G.; Wilhelmi, 

or, H.; aan Metzinger, a 

Ciarsaw Univ., Poland. Wydziai Fizyki; Max- Planck-Insti- 

tut fuer Kernphysik, Heidelberg, Germany, F.R.). 1982. 

NTIS (US les Only), PC AGs/MF AOL. File Number 
DE86780474. 

In Annual report 1981. 

The strength function for y-decay to states other than the 
ground state is described by means of the El photoabsorption cross 
section. Assumption has been made that the y-ray strength function 
for excited states has the same Lorentzian shape as for the ground 
state, but it is shifted upwards, by the excitation energy of low- 
lying state (Brink hypothesis). The Brink hypothesis has never been 
verified experimentally. In order to provide such a verification an 
experiment (a proton capture reaction Y(p, y)®Zr) was per- 
formed using Van de Graaff accelerator in Warsaw. 


44941 CINIS-mf— 10086, pp so | Analysis of alpha par- 
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minstitut der Oesterreichischen Hochschulen, Vienna; 
Warsaw Univ., Poland. Inst. Fizyki Doswiadczalnej). 1982. 
NTIS (US Sales Only), PC AOS5/MF AO01. File Number 
DE86780474. 

In Annual report 1981. 

In the spectrum of a-particles emitted as a result of bom- 
barding a Zr target, a discrete structure was observed. In this 
work we try to explain the character of that structure which might 
be GOR. In this purpose the data obtained in experiment carried 
out with polarized protons at 72.4 MeV are preliminary analyzed. 
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ing boson model-1. Zykov, Yu.Yu.; Sychikov, G.I. 1985. (In 
Russian). NTIS (US Sales Only), PC A21/MF AO0Ol. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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44957 aa RR 86) Gamma spectrum in 2 
KEV neutron 143Nd nucleus. Kononenko, I.V.; 
Libman, V.A.; i.” A.V.; Knat’ko, V.A.; Shimanovich, 
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R.D.; j ner, Sh.A.; Mukhammadiev, A.; Narziku- 
lov, M.; Salimov, S.Kh. 1985. (In Russian). NTIS (US Sales 
Only), "PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44959 (INIS-SU—326, pp 89) To problem of '“*Gd nu- 
cleus magicity. Alkhazov, G.D.; Artamonov, S.A.; Ganbaa- 
tar, N. 1985. (In Russian). NTIS (US Sales Only), "PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44960 a eee Me 90) Multipolarities of ‘*7Pm 
Ya. Maliki a Badzhelidze, M.G.; Konichek, 

a.; ; Finger, M ; Shimechek, P.; "Yanout, z. 
1985. Min Ru mie Ss (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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44961 (INIS-SU—326, 91) Study on the “Sm y- 
transitions. Govor, L.L; idov, A.M.; Cherepantsev, 
Yu.K. 1985. (In Russian). NTIS (US Sales Only), PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear ry 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44962 (INIS-SU—326, Pe 92) '“*Eu decay. Adam, L,; 
Zhelev, Zh.T.; Kratsik, V.; Penev, I.; Tlusty, P. 1985. (in 
Russian). NTIS (US Sales Only), PC A21/MF AOI. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, abe 93) Ku decay energy. 
aaa I.; Zhelev, Zh.T.; outski, D.; Kratsik, V.; Penev, 
I. 1985. (In Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Nene DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44964 (INIS-SU—326, pp 94) '“°Eu excited levels in the 
148Gd decay. Adam, I.; Zhelev, Zh.T.; Zakoutski, D.; Krat- 
sik, B.; Penev, I. 1985. (In Russian). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44965 (INIS-S _ pp 95) Proton states in ‘“°Eu + 
the three-axiality in lei with N=84-88. Bondarenko, V.; 
Prokof'ev, P.; Engkhardt V.; Prade, Kh.; Stari, F.; Kojbler, 
L.; Keller, Kh. 1985. (In Russian). NTIS (US Sales Only), 
PC A2i/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 
From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44966 (ISN—85-06) Study of heavy products formed by 
rare earth target bombardment by 30 and 14N from 5 to 30 
MeV/nucleon. Kossakowski, R. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires; Grenoble-1 Univ., 
38 (France)). 1985. 158p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE86750771. 

The individual evaporation residue cross sections have been 
measured for '*C and ™N induced reactions on ™'Pr, Sm, 
47Sm, Sm, %Sm, ‘Sm targets at energies of 5 to 30 MeV/ 
nucleon. Gamma-ray detection techniques were used. Between 5 
and 10 MeV/nucleon the observed mass and charge distributions 
are interpreted in terms of evaporation from compound nuclei. Sta- 
tistical model calculations reproduce well the increasing charged 
particle emission far off the stability line. At 15 and 30 MeV/nu- 
cleon the reaction mechanism observed is different. The experimen- 
tal results are interpreted in terms of the average mass transfer be- 
tween projectile and target. This interpretation, based on the evap- 
oration calculations, is consistent with the experimental systematic 
of the decrease of linear momentum transfer with projectile veloci- 
ty. 101 refs. 


44967 (JAERI-M—85-049) Integral test of neutron cross 
section data for future reactor materials through measurement 
and analysis of neutron spectra. Mori, Takamasa. (Japan 
Atomic Energy Research Inst., Tokyo; J Atomic 
rar deg om Inst., Tokai, Ibaraki. Tokai h Es- 

ishment). May 1985. 215p. NTIS (US Sales Only), PC 
A10/MF AO01. File Number E.86702760. 

In order to assess the cross section data for future reactor 
materials, such as molybdenum, niobium, titanium, lithium and fluo- 
rine, the angular neutron spectra in test piles of these materials or 
their chemical compounds have been measured in the energy range 
from a few keV to a few MeV by the linac time-of-flight method. 
The results have been compared with those theoretically calculated 
from the evaluated cross section data in such as JENDL-2 (or 
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JENDL-1, JENDL-3PR1) and ENDF/B-IV. For both of molybde- 
num and niobium, it has been found that the energy distribution of 
inelastically scattered neutrons plays an important role in the analy- 
ds, «nd Gn NUE Suns coven edher qeiliiian ef atin 
shapes than ENDF/B-IV for both cases. In the case of niobium, 
however, it appears that the values of inelastic scattering cross sec- 
tion in JENDL-2 are too small around 2 MeV. It has been also 
found for niobium that the cross section data below 100 keV in 
ENDF/B-IV are inadequate. In a titanium pile, a discrepancy be- 
tween the measured spectrum and the calculated one from ENDF/ 
B-IV has been found in the energy range from about 60 keV to a 
few 100 keV. In order to investigate the cause of this discrepancy, 
the total cross sections for titanium have been measured by the 
transmission method. In the case of lithium, the discrepancy be- 
tween the measured and calculated is considerably reduced 
by adopting the angular distribution for 7Li from ENDF/B-IV 
above about 500 keV. In the case of fluorine, spatial distributions of 
neutrons and X-rays have been also measured in both piles by the 
activation method to estimate the influence of photoneutrons gener- 
ated in the sample material on the neutron distribution, and it has 
been found that their influence be'ow 1 MeV is not so large as is 
necessary to be taken into account for the present assessment. 


44968 (KVI—1984, pp — Conversion-electron spec- 
troscopy near *Zr, Hamill, J.; Hoeven, A.J.; Klinken, J. 
van; Wichers, V.A.; Zemel, A. (Rijksuniversiteit Groningen, 
Netherlands. Kernfysisch Versneller Inst.). 1985. Library 
KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 


VI—1984, pp 66-68) Shell model calculations 
N.; Wenes, G. (Ghent Rijk- 


44969 (K 

for *Sn. Waroquier, M.; Blasi, 
suniversiteit, gi 

teit Groningen, Netherlands. K: ye 
1985. Library KNAW, Gicedeiadeameas 29, 1011 JV Am- 
sterdam. 

In KVI annual report 1984. 

As part of the study of stretched spin states in '°Sn shell 
model TDA calculations were performed to describe both the low- 
lying neutron excitations, the higher proton one particle-one hole 
excitations, and the strength distribution for proton stripping reac- 
tions to this nucleus. For the two-body interaction an extended and 
effective Skyrme force was chosen. Rearrangement effects due to 
the density-dependent form of this force were taken into account. 
The two-body matrix elements are obtained via a self-consistent 
Hartree-Fock + BSC procedure. 3 figs.; 1 table; 4 refs. 


44970 (KVI—1984, pp 19-20) EO transitions in fission 

fragments. Hamill, J.J.; Hoeven, A.J.; Klinken, J. van; 

Venema, W.Z.; Pfeiffer, B. (Rijksuniversiteit Groningen, 

Netherlands. Kernfysisch Versneller Inst.; Institut Max von 

Laue - Paul Langevin, 38 - Grenoble, France). 1985. Li- 

brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


44971 (KVI—1984, pp 21-22) Proton-hole states in 
113.115 Ag studied with the = *He) reaction, Ro owski, J.; 
Kaffrell, N.; aoe © ; Harakeh, M.N erf, S.Y. 
van der; De Frenne, D.; acobs, E. Ofsins Univ.. Germany, 
F.R. Inst. fuer Kernchemie; Rijksuniversiteit Groningen, 
Netherlands. Kernfysisch Versneller Inst.; Ghent Rijksuni- 
versiteit, Belgium. Lab. voor Kernfysica). 1985. Library 
KNAW, Slevenientanawel 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


44972 (KVI—1984, pp 24-25) Search for a low-lying 0* 

excitation in ‘°*Sn, Klinken, J. van; Hamill, J.J.; Hoeven, 

A.J.; Venema, W.Z.; Wichers, V.A. (Rijksuniversiteit Gron- 

ingen, Netherlands. Versneller Inst.). 1985. Li- 

brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


44973 (NAC-AR—85-01, Syeica fe 177-179) Nuclear reactions 
and structure: neutron 985. NTIS (US Sales Only), 
PC A13/MF AO1. File Nomb Number DE86702790. 

In Annual report June 1985. 
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This section reports on studies which involve neutrons either 
as incident particles or as emitted particles. Examples of the first 
type are (i) neutron inelastic scattering studies of ‘In, %*Tb and 
232Th, and (ii) polarization measurements in neutron elastic scatter- 
ing by protons and deuterons. Examples of the second type are (i) 
photodisintegration of the deuteron and (ii) spontaneous fission of 
=r. 


Anomaly in spectra of /sup 105/Pd and /sup 103/ 
Ro. et S.; Paar, V.; Vretenar, D.; Meyer, R.A. (Priro- 
doslovno-Matematiki Fakultet, University of Zagreb, 
Zagreb, Yugoslavia). Physical Review [Section] C: Nuclear 
Physics; 34: No. 1, 341-344(Jul 1986). 

The anomalous change in the low-lying spectrum from /sup 
105/Pd to /sup 103/Ru in the sequence of N-italic = 59 isotones is 
investigated. A possible attribution of this effect to the onset of a 
phenomenological exchange force in the interacting boson-fermion 
model is investigated. 


44975 Empirical evidence for an SO(7) fermion dynami- 
cal symmetry in nuclei. Casten, R.F.; Wu, C.; Feng, D.H.; 

Ginocchio, J.N.; Han, X. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 56: No. 
24, 2578-2581(16 Jun 1986). 

Empirical evidence for an SO(8)>SO(7) fermion dynamical 
symmetry in the Pd—Ru region is presented. This symmetry has 
the remarkable property that it can describe structural v-italica-ita- 
licr-italici-italica-italict-italici-italico-italicn-italics-italic in a iransi- 
tion region between vibrator and y-soft asymmetric rotor. 


44976 Unexpected entrance channel effects in the decay 
of the compound nucleus /sup 156/Er. Ruckelshausen, A.; 
Fischer, R.D.; Kuehn, W.; M V.; Muehlhans, R.; No- 
votny, R.; Khoo, T.L.; am VP Groeem. H.; Habs, 
D.; Heyng, H.W.; Repnow, R.; Schwalm, D.; Duche-acute- 
accentne, G.; Freeman, R.M.; "Haas, B.; Haas, F.; Hlavac, 
S.; Simon, RS. (il. Physikalisches Institut, Universitaet 
Giessen, West Germany). Physical Review Letters; 56: No. 
22, 2356-2359(2 Jun 1986). 

Angular momentum distributions for the dominant decay 
channels of /sup 156/Er compound nuclei have been studied with 
the Darmstadt- “crystal ball” detector in nearly mass- 
symmetric (/sup 64/Ni+ /sup 92/Zr) and asymmetric (/sup 12/ 
C+ /sup 144/Sm) entrance channels. Strong differences in the an- 
italic yield and 2n-italic/3n-italic cross-section ratios are observed 
at the same excitation energy (47 MeV) and spin in /sup 156/Er. 
This effect indicates that there is memory of the entrance channel 
during the particle-evaporation of the compound-nucleus 
decay. The dominant exit channels do not exhibit high-angular-mo- 
mentum components. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Theoretical 


REFER ALSO TO CITATION(S) 6158, 6273 


— (CBPF-NF—074/85) Angular momentum transfer 

in deep inelastic heavy ion collisions. Part 2. Barbosa, V.C.; 
Soares, P.C.; Oliveira, E.C. de; Gomes, L.C. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro; Rio de Janeiro 
Univ. (Brazil). Inst. de Fisica). 1985. 25p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86702964. 

The Fokker-Planck equation which describes the angular 
momentum transfer in deep inelastic heavy ion collisions is solved 
by a stochastic simulation procedure. The fusion cross section cal- 
culation is discussed. The calculations show that the critical orbital 
angular momentum does not play such a special role as in the de- 
terministic case. The results of the angular momentum transfers and 
their fluctuations are calculated and compared with experimental 
results for the reactions “Kr + ‘Sm at 610 MeV, **Ho + 
148Sm and **Ho-+'"*Yb at 1400 MeV. 
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Production of dimuons in 7p W 
with 


and of a 

(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). Apr 1984. 115p. (in French). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86750777. 

This thesis describes the study of the inclusive muon-pair 
production with a 200 GeV/c m™~ beam interacting in a tungsten 
target. 160,000 dimuons with mass above 4 GeV/c? have been 
measured with the NA10 spectrometer. Their analysis has led to 
the measurement of the structure function of the 7~. An agreement 
with previous (less sensitive) experiments is found, nevertheless in 
the kinematical domain which is studied for the first time deviations 
from the scale invariance, included in the Drell-Yan model, are ob- 
served. They cannot be entirely explained by the QCD predictions 
in the leading-log approximation or calculated in the full first order 
in asub(s). 28 refs. 


(IC—85/246) Evidence for the "rotational phase 
change” in “*Er and ‘*Dy. El-Zaiki, M.I.; Nafie, H.O. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Oct 1985. 13p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86702960. 

Drastic changes in the moment of inertia as a function of the 
rotational frequency are observed in the band crossing region for 
the deformed nuclei *Er and *Dy (N=90). These changes may 
be interpreted as a phase transition from a super fluid state to a 
non-superfluid state. 10 refs, 2 figs, 2 tabs. 


44980 (IN2P3—83-01, pp 41-91) Nuclear structure at 
high and very aspects. Sergolle, H. 
(Paris-11 Unw., 91 - Orsay, France. Inst. de Physique Nu- 
cleaire). 1983. (In French). NTIS (US Sales Only), PC A20/ 
MF AO1. File Number DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The population and deexcitation modes of high spin states 
are first reviewed. Then, the nucleus behavior study at very high 
spin deriving from the deexcitation cascade study, some gamma de- 
tection techniques are presented. Two extreme rotation cases, then, 
are presented to illustrate the two possible rotation modes, the col- 
lective one and the non-collective one; in the last case, the total an- 
gular momentum results from the alignment of individual angular 
momentum of some nucleons. These two types of rotation are pre- 
sented in detail. The calculus of moment of inertia in the collective 
rotation case is also detailed. Some examples show that the align- 
ment can be precised through the discrete gamma study. At last, a 
very high spin study through the gamma continuum study is pre- 
sented. Some average properties can be found concerning some 
levels along the Yrast line and slightly (some MeV) above this line. 
These possibilities are illustrated on two examples: the erbium iso- 
topes and the ytterbium isotopes. 


44981 (INIS-mf—9759, ae a Systematics of 
B(E3) values in the trans- I; Fant, 
B. (Research Institute of Physi St asia Sweden; Hel- 
sinki Univ., Finland. t. of Physics). 1984. NTIS (US 
Sales Only), PC A20 AOl1. File Number DE85781595. 
(CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

During recent years a considerable amount of information 
has been obtained on high-spin isomers in the trans-lead region. It 
proves that these isomers very frequently decay by E3 transitions. 
The B(E3) values of these transitions are scattered in the region 1- 
50 single particle units (W.u.). The systematics of four transition 
categories for classifying new E3 transitions in the trans-lead region 
are discussed. 
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44982 ay pp 367-381) Incomplete and com- 
plete fusion in intermediate energy heavy ion reactions, Alek- 
lett, K.; Loveland, W.; Sachem, T.T.; Morrissey, D.J.; 
Wenxin, L.; Kot, W.; Seaborg, G.T. (Studsvik Science Re- 
search Lab., Nykoeping, Sweden; Oregon State Univ., Cor- 
vallis, USA; Michigan State Univ., East USA; 
Lawrence Berkeley Lab., CA, USA). 1984. NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE85781595. 
(CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The yields, angular distributions and differential range spec- 
tra have been measured for individual residues from the 
interaction of 8.5 MeV/A 7*O, 19 MeV/A **O, 35 MeV/A %C 
and 86 MeV/A "C with ‘Sm. From the measured data, fragment 
isobaric yields and velocity spectra were deduced. The results are 

to the sum rule model of Wilczyski et al. (Phys. Rev. 
Lett. 45(1980) p. 606) and the nuclear firestreak model. 


44983 (INIS-mf—9759, pp 269) Possible identification of 
an isub(13/2) x jsub(15/2) configuration in 1®°Os, Sletten, G.; 
Garrett, J.D.; Lieder, R.M.; Neskakis, A. (Niels Bohr Inst., 
Copenhagen, Denmark; “Kemforschungsaniage Juelich 
G.m.b.H., Germany, F.R.). 1984. NTIS (US Sales Only), 
PC A20/MF AOI. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 


44984 (INIS-mf—9759, 435-447) On line nuclear ori- 
entation of Au isotopes at KOOL. Walle, E. van; Vande- 
plassche, D.; Wouthers, J.; Severijns, N.; Vanneste, L. (IKS, 
K.U. Leuven, Belgium). 1984. NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The low temperature nuclear orientation facility KOOL was 
used for a systematical study of the very neutron-deficient Au iso- 
topes where the on-line technique is compulsory due to the short 
lifetimes involved. The measurement of the magnetic moment of 
the 4.6 min ***Au 11/2~ isomer, a preliminary result on the same 
state in tsub(1/2) = 0.9 sec '!Au and the moment value of the 
tsub(1/2) = 10.7 min *Au 3- ground state is Several 
spins and mixing ratios in *®*Pt, 1*Pt and ''Au have been deter- 
mined as well. 


44985 (INIS-mf—9759, pp 217-226) Nanosecond isomers 
in W and Os nuclei, K-quantization, alignment and triaxial 
shapes. Pedersen, J.; Azgui, F.; Back, B.B. (Gesellschaft 


fuer Schwerionenforsch m.b.H., it, Germany, 
F.R.; Nuclear Structure Facility, Daresbury, UK; Niels 
Bohr Institute, Risoe, Denmark’ 1984. NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE85781595. 
(CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land oe Mar 1984). 

New and preliminary experimental results on K isomers in 

Os nuclei are discussed. The experiments were performed at the 
UNILAC, GSI Darmstadt, with a pulsed beam of *Xe of approx. 
4.5 MeV/amu; the targets bombarded were “*Ca and “4 °Ti. 


44986 (INIS-SU—326, a 101) **Eu eS 
tional states. Guseva, T. Bondarenko, V.A.; Tamberg, 
Yu.Ya. 1985. (In Russian). NTIS (US Sales Only), PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44987 ae pp 104) Residual interaction of 
nucleons in '**Eu, Guseva, T.V.; Afanas’ev, A.V.; 


nonpaired 
_ Tamberg, Yu.Ya.; Balodis, M.K. 1985. (In Russian). NTIS 


(US Sales A21/MF AOI. 


Only), PC File Number 
DE86780472. (CONF-8504107—Summs.). 
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From 35. national conference on nuclear ry 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


NIS-SU—326, oP 112) Quasiparticle-vibrational 
ian of Tb. Guseva, T.V.; Bondarenko, V.A.; Tamberg, 
Yu.Ya. 1985. (In Russian). ‘Nis (US Sales Only), PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44989 (INIS-SU—326, pp 113-114) Electromagnetic 
transition probabilities in odd erbium — — B.A.; 
Badalov, Kh.N.; Lisare}, G.I; Malakhov, N.A.; Makhmu- 
dov, I.S.; Muminov, T.M.; Turaev, U.A.; Khalikulov, A.B.; 
Sharonov, I.A. 1985. (In Russian). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44990 (INIS-SU—326, pp 115-116) Analysis of rotation- 
al states in ‘*'Tm nucleus, Adam, I.; Alikov, B.A.; Badalov, 
Kh.N. 1985. (In Russian). NTIS (US Sales Only), PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44991 (INIS-SU—326, pp 117) Electromagnetic transi- 
tion probabilities in odd thulium nuclei. Alikov, B.A.; As- 
karkhodzhaev, A.A.; Badalov, Kh.N.; Lizurej, G.L; Malak- 
hov, N.A.; Makhmudov, LS.; Muminov, T.M.; Turaev, 
U.A.; Sharonov, I.A. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF AO0Ol. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44992 (INIS-SU—326, pp 120) On the levels with K=7/ 
2 in ‘Er, Bonch-Osmolovskaya, N.A.; Morozov, V.A.; 
Nesterenko, V.O. 1985. (In Russian). "NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44993 (INIS-SU—326, pp 121-122) Study on the electric 
transitions between bands in odd nuclei of rare earth ele- 
ments. Alikov, B.A.; Andrejchev, V.; Badalov, Kh.N. 1985. 
(in Russian). NTIS (US Sales Only), PC A21/MF A0O1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44994 Lay ep pp 149) Neutron strength func- 
tions of even hafnium and tungsten isotopes. Malov, L.A.; 
Yakovlev, D.G. 1985. (In Russian). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44995 (INIS-SU—326, pp 150) Neutron strength func- 
and osmium odd 


tions of hafnium, Malov, 
L.A.; Yakovlev, D.G. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF A0Ol. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 


structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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44996 a pp = emueenaee ot single- 
particle states rare earth nuclei. Nguen Din’ Vin’; 
Solov'ev, V.G. 1985. Cl (In Russian). NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


44997 Se ae pp 164) a 0* states 
in '®Er, Meliev, F.; Nesterenko, V.O.; Shirikova, N.Yu. 
1985. (in Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


S-SU—32 1 
parity states of ™'Dy and “ir in the fran 


AOl. File 

Summs.). 
From 35. national conference on nuclear spectroscopy and 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


Number DE86780472. (CONF-8504107— 


44999 (INIS-SU—326, pp 173) Phase transitions in 
nuclei with neutron number in the interval N=82-90. Berlo- 
vich, Eh.E.; F.F. 1985. (in Russian). NTIS (US 
Sales Only), PC A21/MF AO1. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45000 (INIS-SU— 326, pp 186) Coulomb excitation of ro- 
tational states in the '**Dy nucleus on the basis of a general- 
ized quasi-classical approximation. Bolotin, Yu.L.; Gonchar, 
V.Yu.; oa N.A. 1985. (In Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summas.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45001 (INIS-SU—326, pp 96-97) Excitation of *Sm 
states in the (n, n'y) reaction. Berzin’, Ya.Ya.; Vinogradov, 
V.M.; Grigor’ev, E.P.; Guseva, T.V.; Tamberg, Yu.Ya.; 
Arado, Kh.O. 1985. (In Russian). NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45002 (INIS-SU—326, pp 98-99) Study on the decay of 
152Fu nucleus oriented in Fe matrix to the “*Sm and “*Gd 
levels, Kratsikova, T.I.; Davaa, S.; Prokhazka, I.; Fi 
M.; Fominykh, M.L; Yanout, Z. 1985. (in Russian). s 
(US Sales Only), PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


ois decay en 100) Characteristics of the 
pr and +2 Kartashov, V.M.; Troits- 
kaya, A.G. 1985. oan Russian). NTIS (US Sales Only), PC 
A21/MF AO0l. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45004 (INIS-SU—326, pp 102-103) ‘Sm level excita- 
tion in the (a,n’y) reaction. Berzin', Ya.Ya.; Vinogradov, 
V.M.; rev, E.P.; Guseva, T.V.; Tamberg, Yu.Ya. 
1985. (in Russian). NTIS (US Sales Oni ), PC A21/MF 

. File Number DE86780472. (CONF-8504107— 


From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45005 ge ge i pp 105) eye of the Gd 
E0-transitions in the framework o 


boson 
model-1, Panin, R.B.; Sergeev, VO. et (In Russian). 
NTIS (US Sales Only), PC A21/MF AO01. File Number 


y), 
DE86780472. (CONF- $504107—Summs.). 


From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, pp 106) ™°’Gd levels excited in 

tee ¢ ee reaction and in the 156 Gd(n,y)"*7Gd reaction sepa- 

resonances. Bondarenko, V.A.; Rezvaya, G.L,; 
Prokof'ev, P.T.; Bechvarzh, F.; Kralik, M.; Montero-Ka- 
brera, M.Eh.; pen Dang Nyuan; ; Telezhnikov, S.A. 1985. 
(In Russian). S Sales Only), PC A21/MF AO1. File 
Number DEsereOee. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45007 -S pp wnt, 4 rg mame mixing 
of some *°Eu transitions. Guseva, Kramer, N.D.; 
ag Eh.A.; Tamberg, Yu. Ya. 1985, a Russian). NTIS 
(US Sales Onl y), A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45008 (INIS-SU—326, pp 109-110) Properties of excited 
states of Ho nuclei with odd A=157-163. Alikov, B.A.; 
Abazov, V.1.; Badalov, Kh.N. 1985. (In Russian). NTIS (US 
Sales Only), PC A21/MF AO1. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45009 (INIS-SU—326, pp 111) Isotopic measurements of 
meer age a radii of thulium isotopes. Alkhazov, 
; Barzakh, A. Denisov, V.P. 1985. (In Russian). 
NTIS (US Sales Only) PC A21/MF AOl. File Number 
DE86780472. (CONF-8504107—Summs.). 
From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45010 oer PP 118) New ‘levels of '*Dy. 
Bondarenko, V.A.; Kuvaga, I.L.; Prokof‘ev, P.T. 1985. (in 
Russian). NTIS (Us Sales Onl y), PC A21/MF AOl1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


Tee Ey day >. 119) On the 
I; Baratova, M.A.; 
Gons, Z.; ing T. ry ao. 'G. A.; Kholmatov, 
A.Kh. 1985. (In Russian). ‘NTIS (US Sales Only), PC A21/ 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 
From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45012 (INIS-SU—326, 123-124) Nuclear orientation 
eee Davaa, S.; tsikova, T.1; Ferentsej, J.; 
» M.; Lebedev, N.A.; ogee V.N. 1985. (in Rus- 
— NTIS (US Sales Only), PC A21/MF AOl1. File 
Number DE86780472. (CONF-8504107—Summs.). 
From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45013 a inten 125) Energies and relative in- 
tensities of the transitions in ‘°Tm, Bulga- 
kov, V.V.; Geviivan vi fe Kovalenko, S.A. 1985. (in Rus- 
sian). NTIS (US Sales Only), PC A21/MF AOl1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear ry 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45014 ee id pp «| Gamma radiation of the 
10Ybh nage Gonusek, M.; Kratsik, 
B. 1985. (In ame NTI (US a Only), PC "A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 


From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45015 (INIS-SU—326, pp 127-128) Relative intensities 
of internal electron conversion in the range of 30-110 KEV in 
the *,,.Yb. Akhmetov, K.M.; Balashov, V.I.; Bobykin, 
B.V. 1985. (in Russian). NTIS (US Sales Only), PC A21/ 
MF AO01. File Number DE86780472. (CONF-8504107— 
Summs.). 
From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45016 (INIS-SU—326, pp 129) On the 1/2 1/2 sup(-)— 
1/2 1/2 sup(-) transitions. eer B.S. 1985. (In Rus- 
sian). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear 


y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45017 (INIS-SU—326, pp ™ 621.77KEV level excited 
in the B-decay of '*Lu. Adam, I.; Vagner, V.; Gonusek, M.; 
Kratsik, B.; Pajne, I. 1985. (in Russian). NTIS (US Sales 
Only), PC A2i1/MF AOI. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45018 eae Pye 131) Further development o: 
energy-level transitions of *“*Lu. Balodis, M.K.; Bejtin'she 
M.P.; Prokof'ev, P.T. 1985. (in Russian). NTIS (US Sales 
Onl y), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45019 (INIS-SU—326, pp 132-134) ‘°Hf gamma radi- 
ation from the (n, y) reaction. Grigor’ev, E.P.; Kondurov, 
Yu.A.; Loginov, Yu.E.; Martynov, V.V.; Dias Riso, O.; 
Kapote Ra Rodriges, Kh. 1985. (in Russian). ‘NTIS (US Sales 
A21/MF AOl. File Number DE86780472. 
(CONP-8504107Summe). 
From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, 135) Gradient of electric field 
acting on **'Ta nucleus in Tasub(0.99)Hfsub(0.01)B.. Geor- 
giev, A.K.; Misheva, M.A.; Tumbev, G.Kh. 1985. (In Rus- 
sian). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45021 (INIS-SU—326, pp 136) Determination of the 
E1+M2+E3 multipolarity mixing of y921keV in the 
sup(184m)Re decay. Bulgakov, V.V.; Gavrilyuk, V.1.; Kir- 
ishchuk, V.I.; Muzalev, P.N.; Lyutyj, LN.; Sidorenko, LP.; 
Stril’chuk, N.V.; Feoktistov, ALL; Kharlanov, V.B. 1985. 
(In Russian). NTIS (US Sales Only), PC A21/MF A0O1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear 'y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45022 (INIS-SU—326, pp 137) E0-transitions in '**Os. 
Aldushchenkov, A.V.; Belyaev, B.N.; Vasilenko, S.S.; Eh- 
lizbarashvili, M.A. 1985. (in Russian). NTIS (US Sales 
Only), PC A2i/MF A0Ol. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear ry 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45023 (KIYI—84-10) Isomer ratios in the reactions (y,n) 
on heavy nuclei. Bi, Z.M.; Mazur, V.M.; Torich, Z.Z. 
(AN Ukrainskoj j SSE, Kw Inst. Yadernykh Issledovanij). 
1985. 16p. (in Ri NTIS (US Sales Only), PC A02/ 
MF AO1. File iene  ESOMTL 

Experimental isomer ratios in the (y, n) reactions on the 
nuclei ‘Er, Hf and **W are determined. Results of the experi- 
ment are compared with theoretical calculations in the statistical 
fermi-gas model. 16 refs.; 3 figs. 


45024 (KVI—1984, pp 63-64) Medium-energy proton 
scattering on collective nuclei. Wenes, G.; Di 
A.E.L.; Yoshinaga, N. (Rijksuniversiteit Groningen, Nether- 
lands. Kernfysisch Versneller Inst.; Tokyo Univ., Japan). 
1985. Library KNAW, Kloveniersburgwal 29, 1011 JV Am- 
sterdam. 

In KVI annual report 1984. 


45025 (KVI—1984, pp 50) Cross sections for fission of 
erbium isotopes by heavy ions. Boer, J. de; Crouzen, P.C.N.; 
Bond, P.D.; Balster, G.J.; Goldhoorn, P.B.; Shukui, H.; 
Siemssen, R.H.; Wilschut, H.W.; Woude, A. van der. (Rijk- 
suniversiteit Groningen, Netherlands. Kernfysisch Vers- 
neller Inst.). 1985. Library KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 
In KVI annual report 1984. 


45026 ov pp ee coy! of quasi-con- 
ome radiation in ‘**Dy. V: J.D.; Riezebos, H.J.; Ho, 

; Jansen, J.F.W.; Klinken, = van; Voigt, M.J.A. de: Ba- 
pe A; Chmielewska, D.; Sujkowski, Z. (Rijksuniversiteit 
Groningen, Netherlands. Kernfysisch Versneller Inst.; 
Uniwersytet Jagiellonski, Krakow, Poland; Institute of Nu- 
clear Research, Swierk, Poland). 1985. Library KNAW, 
Kloveniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 


45027 (KVI—1984, pp 31-33) Structure of neutron defi- 
Riezebos, 


cient Pt H.J.; Voigt, M.J.A. de; Jansen, 
J.F.W.; Penninga, J.; Stolk, A. (Rijksuniversiteit Groningen, 
Netherlands. Kernfysisch Versneller Inst.; Vrije Univ., Am- 
sterdam, Netherlands). 1985. Library KNAW, Kloveniers- 
burgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 


45028 oe 47-48) Study of the *N + ' Tb 
reaction between 12 22 MeV/nucleon. Balster, G.J.; 
Bond, P.D.; Crouzen, P.C.N.; Shukui, H.; Goldhoorn, P.B.; 
Siemssen, R.H.; Wilschut, H.W. (Rijksuniversiteit Gronin- 
gen, Netherlands. Kernfysisch Versneller Inst.). 1985. Li- 
brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 
Extending the energy range of the “N + ™°Tb reaction, 
the authors investigate new incomplete fusion reaction processes, 
and test the validity of the ‘sum rule model’ of Wilczynski. They 
performed experiments with 236 MeV and 309 MeV “*N beams 
using the particle-KX-ray coincidence technique where the charge 
of the heavy fragment is identified via its characteristic KX-rays. 
By comparing this charge with the charge of the detected projec- 
tile like ae ee ee 
nels and channels where is a ‘missing charge’ AZ. 2 refs.; 2 figs. 


45029 Nuclear data sheets for A = 150/sup */. Edward 
der Mateosian. (Brookhaven National oem, a 
New York 11973, USA). Nuclear Data Sheets; 48 i Be 
345-460(Jun 1986). Contract AC02-76CH00016. 

The A = 150 evaluation of 76Bal8 has been revised to in- 
clude data appearing up to January 1986. Summaries of the experi- 
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mental data, level schemes, adopted level and y-ray properties and 


references are given. 


Shape coexistence and alignment processes in the 
toe Pt eal Ae cumin. hention Ale Carpenter, M.P.; Rie- 
dinger, L.L.; Courtney, L.H.; W: J.C; Janzen, 
V.P.; Nazarewicz, W.; Zhang, J.Y.; Bengtsson, 

G.A. (Tennessee Univ., Knoxville, USA. Dept. of Physics 
and Astronomy; McMaster Univ. ie Ontario, 
Canada; Oak Ridge National Lab., TN, USA. Joint Inst. for 
Heavy Ion Research; Lund Inst. of Tech., Sweden. of 
Mathematical Physics; UNISOR, Oak Ridge, TN, USA). 
Physics Letters [Section] B; 169: No. 1, 21-27(20 Mar 19 
Contract AS05-76ER04936;A.C05-760R00033. 

High-spin states were populated in *°Au via the 1° Yb(°F, 
4n)'** Au reaction. The shape coexistence of both prolate and oblate 
band structures was observed. In the prolate bands the two-quasi- 
particle whsub(9/2) and visub(13/2) alignment processes are seen to 
occur at similar frequencies. The upbend observed in ‘Pt is then 
interpreted as resulting from a double crossing involving both of 
these processes. Strong evidence is presented for the first identifica- 
tion of a low-lying fsub(7/2) structure in nuclei below lead. (orig.). 


6519 Nuclear Properties And Reactions, A= 190-219, 
Theoretical 


45031 ee ae ae ae 
topes. Ansari, A. (International tre for Theoretical Phys- 
ics, Trieste (Italy). Jul 1985. "NTIS (US Sales Only), 
PC A03/MF AO1. File Number 86702745. 

Ground state structure of A=186 to 196 Os-Pt transitional 
region is investigated through a self-consistent Hartree-Fock-Bogo- 
lyubov calculation employing a eee 
decapole model interaction Hamiltonian. Influence of the hexadeca- 
pole degrees of freedom on the triaxiality is especially examined. A 
gradual prolate to oblate shape transition is found in Pt isotopes but 
such a change is almost abrupt in Os at A approx. = 194. This dif- 
ference in behaviour of the Os and Pt isotopes is obtained only if 
all the hexadecapole degrees of freedom, instead of merely an axial 
Yso component, are treated fully self-consistently. 40 refs, 7 figs, 2 
tabs. 


45032 (INIS-mf—9759, pp 283-289) EO decay of 0* 
states in **Pb. Julin, R.; Kintele, J; Luontama, M.; Pas- 
soja, A.; Trzaska, W.; Blomqvist, J. (Jyvaeskylae Univ., 
Finland. Dept. of Physi ics; Research Institute of Physics, 
Stockholm, Sweden). "1984. NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

Conversion-electron and y-ray spectra up to 7 MeV from 
the **Pb(p,p’) reaction at Esub(p) = 17.3 MeV and from the 
2°7Pb(d,p)”*Pb reaction at Esub(d) = 10 MeV have been meas- 
ured. The electron spectra exhibit two strong EO lines correspond- 
ing to transition energies of 4863 +- 5 keV and 5233 +- 5 keV in 
Pb which agree well with those of the known 0* states in **Pb 
observed in (p,t) and (t,p) reactions. New 4-6 MeV, M2 and E3 
ground-state transitions have been observed but no candidate for an 
EO transition from a two-octupole-photon 0* state could be identi- 
fied. 


45033 (INIS-SU—326, 138) Analysis of the E2-transi- 
tion reduced probabilities ae moments of excited 
states in even-even Pt isotopes on the base of iv Talim 
boson model-1. Mikhajlov, V.M.; Sergeev. 
T.A. 1985. (In Russian). NTIS (Us 
MF AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45034 (INIS-SU—326, pp 142) agen of 1417 level 
and gamma-gamma angular correlations in “Po nucleus. 
Budzynski, M.; Kochetov, O.L; Lizurej, 
A.L; Norseev, Yu.V.; Razhabbaev, 
manov, R.R.; Yushkevich, Yu.V. 1985. (In Russian). NTIS 
(US Sales "Only PC A2i/MF AOl. File 
DE86780472. (CON -8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, pp 5 On the deforma- 
on in 7!°Ra, Brianson, Sh.; ; Dionisio, Dzh.S. 
1985. (In Russian). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86780472. (CONF-8504107— 
Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45036 (PNO-DRE—85-07) Contribution of decay prod- 
ucts of transfer reactions to heavy ion inelastic and transfer 
spectra. Blumenfeld, Y.; ianenees, J.C.; Chomaz, P.; Fras- 
a a aot J.P.; Jacmart, J.C. (Paris-11 Univ., 91 - 

. Inst. de Physique Nucleaire). 1985. 32p. 
NTIS U (us § Sales Only), PC A03/MF AO1. File Number 
DE86750772. 


A study of decay product contributions to inclusive ejectile 
kinetic energy spectra is presented. Analytical formulae for the po- 
sitions and widths of these contributions are derived from kinemati- 
cal considerations. A formal integral expression for the double dif- 
ferential cross section dsub(o)sup(2)/dNdE is given in the case of 
one particle emission from an excited state of the ejectile. The ef- 
fects of anisotropic angular distributions are studied. The differen- 
tial cross sections are then computed by a Monte Carlo method and 
compared to experimental spectra over a large range of measured 
systems. The transfer-evaporation mechanism is shown to contrib- 
ute strongly to the background of the spectra but not to be respon- 
sible for the narrow structure observed in some reactions. 


45037 (KVI—1984, p 13-14) Decay of the giant mono- 
pole resonance in 7° randenburg, S.; Borghols, W.T.A.; 
De Leo, R. (Rijksuniversiteit Groningen, Netherlands. 
h Versneller Inst.; Bari Univ., Italy). 1985. Li- 
brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


45038 (KVI—1984, oes me p 26-28) Structure of 1*Pt from 
electron rghols, W.T.A.; Blasi, N.; Bijker, 
R,; Harsch, Mate W Werf, S.Y. van der; Jager, Cw. de; 
Laan, J.B. van der; Vries, H. de. (Rijksuniversiteit Gronin- 

Netherlands. Kernfysisch Versneller Inst.; Nationaal 

voor Kernfysica en Hoge-Energiefysica, NIKHEF, 
Amsterdam, Netherlands). 1985. Library KNAW, Kloven- 
iersburgwal 29, 1011 JV Amsterdam. 


In KVI annual report 1984. 


45039 (KVI—1984, pp = ee coexistence in neu- 
tron deficient Pb isotopes. P Hesselink, W.H.A.; 
Stolk, A.; Verheul, H.; tio, Hl: Kitsken, J. van; Riezebos, 
H.J.; Voigt, M.J.A. de; ’ Zemel, A. (Vrije Univ., a 
Netherlands; Rijksuniversiteit Groningen, Netherlands. 
Kernfysisch Versneller Inst.). 1985. Library KNAW. Klo- 
veniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

In a previous study on high spin states in ™,1°*Pb two new 
isomers, the 11~ level at 3143+ A keV in ™*Pb and the 10™ level at 
2933+A keV in Pb, were identified. i the low excita- 
tion energy of these 0* states, which is only 931 keV and 1143 keV 
for “Pb and ‘Pb, respectively, the authors argue that the iso- 
mers with 10, 11” can be quite well proton 2p-2h states too. The 
two proton particles are then coupled to angular momentum 
J=10,11. To check this hypothesis they have measured the g-factor 
of the 11~ isomer in '*Pb using the time dependent perturbed an- 
gular distribution method. 3 figs.; 2 refs. 
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45040 (KVI—1984, pp 49) Light particle production in 
the reaction **O + 91 Au at 23 MeV/nucleon. Shukui, H.; 
Wilschut, H.W.; Balster, G.J.; Bond, P.D.; Crouzen, P.C.N.; 
Goldhoorn, P. B. (Ri jksuniversiteit Netherlands. 
Kernfysisch Versneller Inst.). 1985. Library KNAW, Klo- 
veniersburgwal 29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

A persistent feature of asymmetric heavy collisions is the 
production of target-like fragments heavier than or of the same 
mass as the target mass. The authors have searched for these proc- 
esses using a set-up with six particle telescopes all placed symmetri- 
cally at theta=14°, each with a solid angle of 8.3 msr, and two Ge 
X-ray detectors. For this study they selected the system 
160+ 17Au. A *O* beam was obtained from the ECR source and 
accelerated to 368 MeV using the K=120 setting of the KVI cy- 
clotron. Triple coincidences involving two particles and one X-ray 
detector and prescaled double coincidences of various other detec- 
tor combinations were recorded. A KX-ray spectrum is shown, ob- 
tained by gating on coincident protons and alpha particles. 2 refs.; 1 
figure. 


45041 (KVI—1984, pp 51-52) eee fusion reac- 
tions followed by fission. Crouzen, P.C.N.; Boer, J. de; 
Bond, P.D.; Balster, G.J.; Goldhoorn, P.B.; Meijer, R.J. de; 
Shukui, H.; " Siemssen, R. H.; Wilschut, H. Ww; ; Woude, A. van 
der. (Rijksuniversiteit Groningen, Netherlands. Kernfysisch 
Versneller Inst.). 1985. Library KNAW, Kloveniersburgwal 
29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

Incomplete fusion reactions have been studied for the Ne 
+ °Bi system at 11 MeV/nucleon, making use of the fission 
decay of the target-like fragments. A figure shows the singles parti- 
cle spectrum of the telescope, in which the various isotopes from 
*He up to ™Ne are nicely separated. Another figure shows the 
same spectrum for events where two fission fragments have been 
detected. 2 refs.; 2 figs. 


45042 Study of transfer and breakup reactions with the 
plastic box. Stokstad, R.G.; Albiston, C.R.; Bantel, M. 
(Lawrence Berkeley Lab., CA, USA). Journal of the Physi- 
as ered Japan; No. Suppl. 54-2, 71-87(1985). (CONF- 


From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

The study of transfer reactions with heavy-ion projectiles is 
complicated by the frequent presence of three or more nuclei in the 
final state. One prolific source of three-body reactions is the pro- 
duction of a primary ejectile in an excited state above a particle 
threshold. A subset of transfer reactions, viz., those producing ejec- 
tiles in bound states, can be identified experimentally. This has been 
accomplished with a 4 w detector constructed of one-millimeter- 
thick scintillator paddles of dimension 20 cm x 20 cm. The paddles 
are arranged in the form of a cube centered around the target with 
small entrance and exit apertures for the beam and the projectile- 
like fragments (PLF). The detection of a light particle (e.g., a 
proton or an alpha particle) in coincidence with a PLF indicates a 
breakup reaction. The absence of any such coincidence indicates a 
reaction in which all the charge lost by the projectile was trans- 
ferred to the target. With this technique we have studied the trans- 
fer and breakup reactions induced by 220 and 341 MeV ™Ne ions 
on a gold target. Ejectiles from Li to Ne have been measured at 
several scattering angles. The absolute cross sections, angular distri- 
butions and energy spectra for the transfer and breakup reactions 
are presented. Relatively large cross sections are observed for the 
complete transfer of up to seven units of charge (i.e., a nitrogen nu- 
cleus). The gross features and trends in the energy spectra for 
transfer and breakup reactions are similar. However, small differ- 
ences, in particular for the widths of the energy spectra, are signifi- 
cant. 
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45043 Energy — in heavy systems. The transi- 
tion from quasi-elastic to inelastic scattering. Rehm, 
K.E.; Berg, A. van ~~ Kolata, J.J.; Kovar, D.G.; Kuts- 
chera, W.; Rosner, G.; en hans, G.S.F.; Yntema, J.L. (Ar- 
gonne National Lab., IL, SA). Journal of the Physical Soci- 
ety of Japan; No. Suppl. 54-2, 410-421(1985), (C (CONF- 
8408139). 

From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

The interaction of medium mass projectiles (A = 28-64) 
with 7°°Pb has been studied using a split-pole spectrograph which 
allows single mass and charge identification. The reaction process 
in all systems studied so far is dominated by quasi-elastic neutron 
transfer reactions, especially at incident energies in the vicinity of 
the Coulomb barrier. In addition to the quasi-elastic component 
deep inelastic contributions are present in all reaction channels. The 
good mass and charge separation allows to generate Wilczynski 
plots for individual channels; for the system ““Ti + *®Pb we ob- 
serve that the transition between the quasi-elastic and deep-inelastic 
reactions occurs around Q = -(30-35) MeV. 
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45044 (INIS-mf—9759, pp 19-44) Role of quasiparticles 
in rotating transitional nuclei. Frauendorf, S. (Zentralinstitut 
fuer Kernforschun; ung Rossendorf bei Dresden, German 
Democratic Republic). 1984. NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The yrast sequence of nuclei rotating about the symmetry 
axis is classified in analogy to class I and II superconductors, where 
the quasiparticles play the role of the quantized flux in metals. The 
experimental spectra show a class I behaviour. The w-dependence 
of the quasiparticle excitation energy in collectively rotating nuclei 
is used as evidence for magnitude of the pair correlations and the 
occurrence of triaxial shapes. A transition from triaxial to oblate 
shape explains the experimental spectra and E2-transition probabil- 
ities in the N=88-90 nuclei. 


45045 (INIS-mf—9759, pp pr In-beam — and 
conversion electron spectroscopy of 72°Ra. Celler, A.; Brian- 
con, Ch.; Dionisio, J.S. Pante-i1 Univ., 91 - ” Orsay, 
France. Centre de Spectrometrie Nucleaire et de Spectro- 
metrie de Masse). 1984. NTIS (US Sales Only), PC A20/ 
MF AO1. File Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

This contribution presents results obtained for the °Ra nu- 
cleus produced in the °° Pb('*C,2n) reactions. 


45046 (INIS-SU—326, pp 144) —_ of ae of 
low-lying — of even-even Ra and Th in the 
boson model. Golovkov, N.A.; 

Vv, B. S.; Ivanov, R.B.; Mikhajlova, M.A. 1985. (In 
Russian). NTIS ‘(US Sales Only), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


(INIS-SU—326, pp 146) Low-lying isovector mode 
oscillations and the 


) and ‘y- 

). Mikhajlov, I.N.; Brianson, Sh.; Usmanov, P.N.; 
Yuldashbaeva, Eh.Kh. 1985. (in Russian). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45048 SS Measurement of the p-odd 
asymmetry of longitudinally neutron transmission 
by 7°°U at neutron resonance energy of 0.17 eV. Beda, A.G.; 
Menage ot B.D.; Danilyan, G.V. (Gosudarstvennyj Komi- 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 

inet PrTeoretichesko} i tal’noj Fiziki). 1984. 
(In Russian). NTIS a Sales Only), PC A02/MF A0O1. 
Number DE86702 

Siecne orien iiiihiiiias Nile oeeeiti his 
tron resonance with 0.17 eV energy, the p-odd asymmetry of longi- 
tudinally polarized neutrons transmission by sup(233)U at neutron 
resonance energy of 0.17 eV is measured. The following value of 
measurable asymmetry p=(-2.1 +- 2.0) x 10-5 which is compared 
with theoretical evaluations is obtained. 6 refs. 


45049 (JAERI-M—85-035, pp 131-142) Estimation of co- 
variance matrix on the experimental data for nuclear data 


Co. 

k i, Kanaga . Mar 
1985. NTIS (US Sales Only), PC A18/MF Aol File 
Number DE85901515. (CONF-8411174—; NEANDC(J)— 
112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

In order to evaluate fission and capture cross sections of 
some U and Pu isotopes for JENDL-3, we have a plan for evaluat- 
ing them simultaneously with a least-squares method. For the simul- 
taneous evaluation, the covariance matrix is required for each ex- 
perimental data set. In the present work, we have studied the pro- 
cedures for deriving the covariance matrix from the error data 
given in the experimental papers. The covariance matrices were ob- 
tained using the partial errors and estimated correlation coefficients 
between the same type partial errors for different neutron energy. 
Some examples of the covariance matrix estimation are explained 
and the preliminary results of the simultaneous evaluation are pre- 
sented. 


45050 (JAERI-M—85-035, 143-165) Status of fission 
qrems section for "0 0n-0 Guan: Matanebn, Hivoyeld. 
(Sumitomo Atomic Energy Industries Ltd., Tokyo, Japan. 
Tokyo Office). Mar 1985. NTIS (US Sales Only), PC A18/ 
MF AOl1. File Number DE85901515. (CONF-8411174—; 
NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Recent measurements of the **U fission cross section which 
is important as a standard, are compared in thermal and four 
energy regions extending from 30 keV to 20 MeV, and agreements 
and discrepancies among the data are discussed in each energy 
region. These measured data are also compared with the data of 
JENDL-2 and ENDF/B-V, and the results of two preliminary 
evaluations performed on the basis of Bayesian procedure in BNL 
and JNDC. Finally, the difference between the latter result and 
JENDL-2 data is discussed including the effects to the integral data 


(JAERI-M—85-035, pp 196-204) Activities of 
yer ng of *U and 


). 
1985. NTIS Tara Sales Onl. FC Aie/MF AOl. File 
Number DE85901515. (CONF-8411174—; NEANDC(J)— 
112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

Two NEANDC Task Forces carried out much work to 
solve the discrepancies of the resonance parameters of **U and 
56Fe for two years. In this review activities of the Task Forces to 
solve these discrepancies are presented focusing on presentations 
and discussions in the joint Task Froce meeting held in October 
1984. 
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45052 (JAERI-M—85-035, pp 220-236) Measurements of 
fast neutron induced fission cross sections. Kanda, Kazutaka; 


akawa, Meckico. (Tohoku Univ., Sendai, Japan. 
Engineceme). Mar 1985. NTIS (US Sales Only), PC A18/ 
ile Number DE85901515. (CONF-8411174—; 
NEANDC(J)—112/A; INDC(JPN)—98/G). 
From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

, Neutron induced fission cross section ratios relative to *5U 
were measured for **Th, 7°U, 7U, *U and "Np with a paral- 
lel plate type double ionization chamber in the energy range from 
0.5 to 6.8 MeV. Fission cross section ratios of **Th, **U and 
27Np relative to *°U were also measured in the energy range 
from 13.5 to 15.0 MeV. The estimated errors in the present values 
are 2 to 3%. 


45053 (JAERI-M—85-035, pp 237-267) Theoretical anal- 
ysis of fission cross sections for actinides. Ohsawa, Takaaki; 
Ohta, Masao; Kudo, Kazuhiko. (Kyushu Univ., Fukuoka, 
Japan. Faculty of ineering). Mar 1985. NTIS (US Sales 
Only), PC Al8g AOl. File Number DE85901515. 
we -8411174—; NEANDC(J)—112/A; INDC(JPN)— 
98/G 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

, Neutron-induced fission cross sections of 24 actinide nuclei 
were analyzed in terms of the double-humped fission barrier model 
to deduce the barrier heights. Systematic trends were observed in 
the obtained barrier heights; especially linear correlation was ob- 
served between the second-barrier height and the liquid-drop model 
prediction of the fission barrier. By decomposing the barrier heights 
into the liquid-drop and shell correction components, the anthors 
deduced the value of the surface energy coefficients which was 
consistent with the existing values deduced from nuclear mass sys- 
tematics. This result gives support to the theoretical estimate that 
the shell correction is damped at larger deformations corresponding 
to the second barrier. Near constancy of the fission barrier heights 
for actinides was interpreted in terms of the three-component analy- 
sis. For thorium isotopes, for which both the first and second bar- 
riers are mass-asymmetric and axially symmetric, an assumption of 
the existence of an additional mass-symmetric and axially asymmet- 
ric barrier C was found to give better account of the behavior of 
the fission cross section. 


45054 (JAERI-M—85-035, pp 268-282) Measurements of 
fragment mass distribution and vsub(f)(m) for thermal neutron 
induced fission of **U and *°U. Nakagome, Yoshihiro; 
Kanno, Ikuo. (Kyoto Univ., Kumatori, Osaka, Japan. Re- 
search Reactor Inst.). Mar 1985. NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE85901515. (CONF- 
8411174—; NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

experiments for measuring the number of emis- 

sion neutrons as a function of fission fragment mass, vsub(f)(m), for 
thermal neutron induced fission of *U and ***U were carried out. 
The preneutron (initial) fragment mass distribution was obtained by 
measuring the velocities of the both fragments (light- and heavy- 
fragments) simultaneously, and vsub(f)(m) was deduced by compar- 
ing the initial fragment mass distribution with the fission product 
distribution reported by many researchers. The fragment velocity 
was measured by using the TOF method. The start time of the 
fragment was obtained from a very thin plastic scintillator film de- 
tector (TFD) which was placed near the uranium target. The stop 
signal was generated by a silicon surface barrier detector placed at 
a point about 40cm apart from the target. The results of the frag- 
ment mass distribution and vsub(f)(m) have been compared with 
other experimental data. 


45055 (LYCEN—8502, $11.1-S11.9) Mass-energy 
correlation for Face pad 


measurements fission. Sicre, 
A.; Barreau, G.; Caitucoli, F.; Doan, T.P.; Leroux, B.; Mar- 
tinez, G: Asghar, M.; Benfoughal, T. 1985. (in French). 
NTIS (Us Sales Only), PC A16/MF AOl1. File Number 
DE86750629. (CONF-8502101—). 
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From 8. biennial session on nuclear physics; Aussois, France 
(4 Feb 1985). 

Fragment-mass and kinetic energy distribution measurements 
for ™*Cf(sf) have been extended to the far-out asymmetric low 
yield fission region up to Msub(H) = 190 compared with the exist- 
ing data that go up to Msub(H) approximately 168. The mass yield 
Y(M) shows an important enhancement for Msub(H) >= 176. The 
<Esub(K)> (M), osub(Esub(K))(M) and, to a lesser extent, Y(M) 
distributions show strong and correlated amplitude fluctuations for 
Msub(H) >= 170. These data indicate strong and rapid changes in 
deformation of the nascent fragments. These structures are dis- 
cussed in terms of the static macro-microscopic potential energy 
calculations. Several spherical and deformed shells are involved to 
stabilize the light fragment and especially the proton spherical shell 
Z = 28. So it is possible to observe very rich neutron nuclei like 
2s"*Ni. Furthermore we select small excitation energy events (E* 
= Qsub(R) - Esub(KT) <= 8 MeV). The distribution Y(M) for 
these nearly cold fragmentations is dominated by the strong neu- 
tron deformed shell N = 88 and shows an important charge odd- 
even effect. 


45056 Systematics of spontaneous emission of intermedi- 
ate mass fragments from heavy nuclei. Barwick, S.W.; Price, 
P.B.; Ravn, H.L.; Hourani, E.; Hussonnois, M. (Department 
of Physics, University of California, Berkeley, California 
94720). Physical Review [Section] C: Nuclear Physics; 34: No. 
1, 362-365(Jul 1986). 

We have used polycarbonate track-recording films to con- 
firm the rare decay mode of /sup 226/Ra by /sup 14/C emission 
and to set stringent upper limits on /sup 14/C-emission rates of / 
sup 221/Fr, /sup 221/Ra, and /sup 225/Ac. The /sup 14/C-emis- 
sion rate exhibits a pronounced odd-even effect. For Ra isotopes 
the hindrance factor for odd-even parents relative to even-even par- 
ents is at least 10 times higher for /sup 14/C emission than for a 
emission. 


45057 E1 transition probabilities within the Ksup(77)= 
2sup(+--) parity-doublet bands in *Ra. Reich, OW, 
Ahmad, I.; Leander, G.A. (Idaho National Engineering 
Lab., Idaho Falls, USA; Argonne National Lab., IL, USA. 
Physics Div.; Oak Ridge Associated Universities, Inc., TN, 
USA; UNISOR, Oak Ridge, TN, USA). Physics Letters [Sec- 
tion] B; 169: No. 2/3, #48-152(27 Mar 1986). Contract 
AC07-761D01570;W-31-109-ENG-38;AC05-760R00033. 

The accuracy of the description of the Ksup(7) = 
2sup(+-) bands in **°Ra as parity-doublet bands is tested by using 
the El transition rates connecting them. As expected, the AK = 0 
E1 strength is considerably larger than that found in heavier actin- 
ides, where reflection-asymmetric shapes do not occur. The de- 
duced AK = 1 El strength is smaller but is nevertheless surprising- 
ly large for a reflection-asymmetric shape and remains to be ex- 
plained. (orig.). 
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REFER ALSO TO CITATION(S) 5703, 5844, 6005, 6098, 6123, 6224, 6482 


45058 (OE/ER/40048—17-N6) Six-quark clusters and 
nuclear properties. Miller, G.A. (Washi m Univ., Seattle 
(USA). Inst. for Nuclear Theory). 1986. Contract AC06- 
81ER40048. 18p. (CONF-8606164—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012134. 

From 8. international seminar on high energy physics prob- 
lems; Dubna, USSR (19 Jun 1986). 

The nucleus is treated as a collection of nucleons, mesons 
and 6-quark bags. This allows one to include quark effects in the 
computations of nuclear properties. Examples are estimates of the 
*He, *H magnetic moments, binding energy difference and results 
for the process w~ (pp) — np. The influence of six-quark bags on 
deep inelastic scattering and elastic electron scattering is also dis- 
cussed. 24 refs., 4 figs. 
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45059 (ECN—164) GRAPE code system for the calcula- 
and compound nuclear reactions. GRY- 

ppelaar, H.; Akker- 

Research Foundation, 

S Sales Only), PC A06/ 


The statistical exciton model following the master-equation 
approach has been improved and extended for application as an 
evaluation tool of double-differential reaction cross sections at inci- 
dent nucleon energies of 5 to 50 MeV. For this purpose the code 
system GRAPE has been developed. An important characteristic of 
the proposed model is that consistency with equilibrium models has 
been demanded for the summed exciton-state densities as well as for 
the particle and y-ray emission cross sections. Consistency with the 
adopted state densities has also been imposed upon the internal 
transition rates. A survey of the theory is given and the structure of 
the GRYPHON code is described. This report also contains a 
users’ manual for GRYPHON. 9 figs., 57 refs., 1 table. 


45060 (ECN—176) Integral-data test of JEF-1 fission- 
product cross sections. Janssen, A.J.; Gruppelaar, H.; Heij- 
boer, R.J.; Karouby-Cohen, N.; Martin- , L.; Rim- 
—. G.; Salvatores, M. (Netherlands Energy Research 
Foundation, Petten; CEA Centre d'Etudes Nucleaires de 
13 - Saint-Paul-les-Durance (France)). Nov 
toes a4 a6 >. NTIS (US Sales Only), PC A07/MF A01. File 
Number 186702965. 

An extensive integral-data test of the fission-product file of 
the JEF-1 data library (Joint Evaluated File) is described. Integral 
data from STEK (5 cores), CFRMF, ZONA-1, RONA-3 and 
PHENIX were used to test the fast-capture cross section evalua- 
tions of 60 materials. A table and a large number of figures are 
given with experimental and calculated capture reactivity worths in 
the five STEK cores for most of these nuclides. A correction for 
scattering was made based upon the original evaluation. There are 
indications that this correction is too small for some even-mass iso- 
topes due to the neglect of direct-collective effects in the inelastic 
scattering evaluations. This > follows from comparison with acti- 
vation and irradiation measurements performed in CFRMF, 
ZONA-1, RONA-3 and PHENIX, respectively. A survey of all the 
results, expressed by the ratio of experimental to calculated values 
as a function of the relative response above 1 keV in the various 
assemblies, is presented in a summary table. This material is dis- 
cussed and conclusions about further improvements of the evalua- 
tions with respect to capture and inelastic scattering are presented. 
51 figs., 26 refs., 5 tables. 


45061 (IC—85/44) Coherent density fluctuation model as 

a local-scale limit to ATDHF. Antonov, A.N.; Petkov, — 
Stoitsov, M.V. Meg ore Centre for Theoretical —— 
ics, Trieste (Italy); Bylgarska Akademiya na Naukite, So: 

Inst. za Yadrena ledvaniya i Yadrena Ener, ). Apr 
1985. 1lp. NTIS (US Sales Only), PC A AO. File 
Number DE86702747. 

The local scale transformation method is used for the con- 
struction of an Adiabatic Time-Dependent Hartree-Fock approach 
in terms of the local density distribution. The coherent density fluc- 
tuation relations of the model result in a particular case when the 
“flucton” local density is connected with the plane wave determi- 
nant model function by means of the local-scale coordinate trans- 
formation. The collective potential energy expression is obtained 
and its relation to the nuclear matter energy saturation curve is re- 
vealed. 9 refs. 


(IC—85/101) Model for fusion and cool compound 
formation based on the ag 


tical Physics, 1985. a. 


Gaal). Ponja 
taly); Panjab Uni 
NTIS (US Sales Only), PC RO3/MF A ab. File Number 
DE86702748. 

The collective potential energy surfaces are calculated in 


, Chandigarh 


both the adiabatic and sudden approximations by using the asym- 
Guide tne enten elk waits Gedhiine ante, bts doom 
that fusion of two colliding heavy ions occur by their crossing over 
of the adiabatic interaction barrier. The adiabatic scattering poten- 
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tials present two barriers whereas no barrier is shown to occur in 
sudden scattering potentials. The first barrier is obtained just past 
the saddle shape but is too low such that a deep inelastic process is 
expected. The other, inner barrier is high enough to let the system 
fall into the fusion well, whose excitation energy then determine 
whether a cool compound nucleus is produced or the fusion-fission 
process occurs. For a given compound nucleus, the excitation 
energy is found to be small for only a few target-projectile combi- 
nations, which increase as their mass asymmetry increases. Such 
target-projectile combinations which refer to a cool compound nu- 
cleus, can be identified by a simple calculation of the fragmentation 
potential based on the ground state binding energies with Cou- 
loumb and proximity effects calculated at a constant relative separa- 
tion of the two nuclei. Our calculations are made for the composite 
systems with 102<=Z<=114. 32 refs, 12 figs. 


between effective po- 
Hassan, M.Y.M.; Al-Halmou- 
shi, F.M.; Moharram, S. i Centre 


. (In for Theoreti- 
cal Physics, Trieste (Italy)). 1985. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86702744. 

A velocity dependent effective potential of s- and p-wave 
interaction denoted by VG2 has been applied to calculate the pa- 
rameters of nuclear matter. Using this potential, the binding energy 
of a group of double closed shell nuclei is calculated according to 
the shell model. Also, the binding energy of some a-particle nuclei 
is calculated assuming Brink’s model and using the VG2 interaction 
together with the potential deduced by Arickx et al. Reasonable 
agreement with experimental data is obtained. 22 refs, 4 tabs. 


45063 (IC—85/140) On the relation 
tentials and realistic 


45064 (IC—85/154) Energy dependence of proton-nucleus 
reaction cross sections and the Glauber model. Ahmad, I. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Aug 1985. SL. (US Sales Only), PC A02/MF 
A01. File Number DE86702750. 

Working within the framework of the Glauber model and 
considering the target pair correlation as well, we develop an ex- 
pansion for N-nucleus reaction cross section so as to make its de- 
pendence on energy through NN scattering parameters explicit. 
The expansion converges rapidly and its first two terms conform 
with the recently proposed empirical relations which fit the data in 
a wide range of energies. 7 refs. 


45065 (IFUSP-P—515) Inclusive projectile fragmentation 
in the spectator model. Hussein, M.S.; McVoy, K.W. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica; Wisconsin Univ., Madi- 
son (USA). sale 7 Physics). 1985. 29p. NTIS (US Sales 
Only), PC A03 A01. File Number DE86702751. 
Crazing-angle single spectra for projectile fragments from 
nuclear collisions exhibit a broad peak centered near the beam ve- 
locity, suggesting that these observed fragments play only a ‘specta- 
tor’ role in the reaction. Using only this spectator assumption (but 
not DWBA), it is found that a ‘prior form’ formulation of the reac- 
tion leads, via closure, to a <phi[W]phi>-type estimate of the in- 
clusive spectator spectrum, thus relating it to the reaction cross sec- 
tion for the ‘participant’ with the target. It is shown explicitly that 
this expression includes an improved multi-channel version of the 
Udagawa-Tamura formula for the ‘breakup-fusion’ or incomplete 
fusion cross section, and identifies it as the fluctuation part of the 
ee ee ee 
the distorted wave functions which enter clearly shows how the 
width of the peak in the spectator spectrum arises from the ‘Fermi 
motion’ within the projectile, as in the simple Serber model, but is 
modified by the ‘overlap geometry’ of the collision. 


45066 es Compound nucleus fluctuation 
cross section in ee ae tee ae 
sup(-) approx. 1. Hussein, M.S. (Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 1985 3p 13p. NTIS os Sales Only), PC A02/ 
MF AO1. File Number E86702752. 

The compound nucleus fluctuation cross section in the inter- 
mediate absorption regime of y sup(-)/D sup(-) >= 1 is discussed 
within the opti representation of Kawai, Kerman 
and McVoy. A constraining inequality, involving 7 y sup(-)/D 
sup(-), a relevant parameter in the cross section formula, on the one 
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hand, and other statistical parameters that appear in o sup(fl) 
sub(cc), is derived and analyzed. 


45067 (FUSP-P—519) Multi-step compound model of 
heavy-ion fusion, Carlson, B.V.; Civitarese, O.; Hussein, 
M.S.; Toledo, A.S. de. (Sao Paulo Univ. razil). Inst. de 
Fisica). 1985. 61p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86702753. 

Heavy ion fusion reactions have been analyzed within a mul- 

tistep compound model composed of a di-nucleus configuration, 
coupled to parle and brea-up channels a well tt an ex 


from the equilibrated compound nucleus, are in reasonable agree- 
ment with the data for several systems. The resulting angular distri- 
butions as well as the time evolution of the system are also dis- 
cussed. 


45068 (FUSP-P—522) Dinucleus: A doorway to heavy 
ion fusion. Hussein, M.S.; Carlson, B.V.; Toledo, A.S. de; 
Civitarese, O. (Sao Paulo Univ. (Brazil). ‘Inst. de Fisica; La 
_ Univ. Nacional ( As tina). Dept. de Fisica). 1985. 

NTIS (US Sales y), PC A02/MF AOI. File 
Nonber DES6702754. 

Heavy ion fusion reactions of light and medium systems 
have been analyzed within a two-step compound model composed 
of a dinucleus, coupled to particle and break-up channels, as well as 
to the equilibrated compound nucleus. The fused configuration is 
reached from the entrance channel only via the dinucleus. The re- 
sulting fusion cross sections, defined as the summed particle emis- 
sion cross sections from the equilibrated system, are in reasonable 
agreement with the data. 


45069 (FUSP-P—530) Total reaction cross section de- 
termination from light heavy ion elastic scattering data. Vil- 
lari, A.C.C.; Almeida, F.LA. de; — A. (Sao 
Paulo Univ. " (Brazil). Inst. de Fisica). 1985. 17p. NTIS “ss 
Sales Only), PC A02/MF AO1. File Number DE86702755. 

A model independent method, derived from the optical theo- 
rem, valid even in the presence of nuclear forward glory, is sug- 
gested for the obtention of total reaction cross section v sub(R) 
from elastic scattering data. A new, graphical way of interpreting 
the optical theorem is also presented. 


45070 (IFUSP-P—533) Coherent and statistical features 
of channel coupling effects in heavy-ion fusion reactions. Hus- 
sein, M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 
l5p. NTIS (US Sales Only), PC A02/MF AOI. File 
umber DE86702756. 
A general discussion of coupled channels effects on the 
ion compound nucleus formation cross section is presented. 


Both coherent and statistical features of these effects are consid- 
ered. Heavy ion fusion reactions are then analyzed within a two- 
compound model composed of a di-nucleus configuration, rep- 

resenting overlapping quasimolecular resonances, coupled to parti- 
cle and break-up channels as well as to an equilibrated compound 


N 
heavy 
step 


compound nucleus, are in reasonable agreement with the data for 
several systems. The time evolution of the HI system is also briefly 
discussed. 


45071 (IFUSP-P—553) Collective and statisti- 

et, ate nae ae a 

ances. Dias, H.; Hussein, M.S. ; Adhikari, SK. (S20 Paulo 

Univ. A meg ‘Inst. de Fisica; Pernambuco Univ., Recife 
t. de Fisica). 1985, 14p. NTIS (US Sales Only), 
A01. File Number DE86702967. 

A theoretical framework for the description of the decay of 
giant multipole resonances is developed. It is shown that the statis- 
tical decay of the GMR is not necessarily described by the Hauser- 
Feschbach theory owing to the existence of a mixing parameter. 
The contribution of pre-equilibrium emission to the GMR decay is 
also discussed. 
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45072 (IFUSP-P—560) Vibrational collective model for 

even-even nuclei, Cruz, M.T.F. da. (Sao Paulo Univ. 

razil). Inst. de Fisica). 1985. 88p. (In Po: ). NTIS 

S Sales Only), PC A05 AOl. File Number 
DE86702961. 

A review is made on the evidences of collective motions in 
spherical even-even nuclei. The several multipole transitions occur- 
ing in such a nuclei are discussed. Some hypothesis which are nec- 
essary in order to build-up the model are presented. 


45073 (FUSP-P—563) From quantum to semiclassical 
kinetic Nuclear matter estimates. Galetti, D.; Miz- 
rahi, S.S.; Nemes, M.C.; Toledo Piza, A.F.R. de. (Sao Paulo 
Univ. (Brazil). Inst. de = Instituto de Fisica ey 
Sao Paulo (Brazil)). 1985. ees ee a Sales Only), PC 
A02/MF AO01. File Number 
Meats Ge Ge Gees, Gin. enchant On 

quantum one body density associated with a many fermion system 
semiclassical approximations are derived to it. In the limit where 
small momentum transfer two body collisions are dominant we get 
a Fokker-Planck equation and work out friction and diffusion ten- 
sors explicitly for nuclear matter. If arbitrary momentum transfers 

are considered a Boltzmann equation is derived and used to calcu- 
ie iis Sede Gain Uf onder mane. A derivation is 
given of the collision term used by Landau to describe the damping 
of zero sound waves at low temperature in Plasmas. Memory ef- 
fects are essential for this. The damping of zero sound waves in nu- 
clear matter is also calculated and the value so obtained associated 
with the bulk value of the damping of giant resonances in finite 
nuclei. The bulk value is estimated to be quite small indicating the 
importance of the nuclear surface for the damping. 


45074 (IN2P3—83-01, pp 1-39) Nuclear structure at high 
and very high spin: theoretical S 
(Univ. of Warsaw, Inst. for Theoretical Physics, Poland, 
Grenoble-1 Univ., 38, France. Inst. des Sciences Nu- 
cleaires). 1983. NTIS (US Sales Only), PC A20/MF AOl1. 
File Number DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 


mee 

First, classical rotation is studied. Then cranking procedure 
is analyzed as a tool to investigate nucleonic orbits in a rotating nu- 
clear potential. Energies and alignments in nucleonic orbits are dis- 
cussed in terms of angular velocity w. The potential energy surfaces 
are calculated and discussed for any (fixed) value of angular mo- 
mentum. Some predictions concerning the possible onset of a super- 
deformed phase are given. Then, the structure of nuclear rotation is 
examined in the presence of the short-range pairing forces that gen- 
erate the superfluid correlations in the nucleus. Examples of the 
Bengtsson-Frauendorf plots (quasiparticle energies versus angular 
velocity of rotation) are given and discussed. The backbending phe- 
nomenon is analysed in terms of band crossing. The dependence of 
the crossing frequency on the pairing-force strength is discussed. 
Possibilities of the role of new components in the two-body force 
(quadrupole-pairing) are considered. Possibilities of the phase transi- 
tion from superfluid to normal states in the nucleus are analysed. 
The role of the second (dynamic) moment of inertia in this analysis 
is discussed. In spherical or weakly deformed nuclei (mostly oblate) 
angular momentum is aligned parallel to the nuclear symmetry axis. 
Rotation is of non collective origin in this case. The motion is best 
analysed by representing nuclear single-particle energies as points in 
the (m,e) plane. Examples of the analysis of nuclear spectra in this 
case (exhibiting also the isomeric states called yrast (traps) are 
given. Possible forms of the collective excitations superimposed on 
top of the high-spin states are discussed. In particular, the giant res- 
onance excitations formed on top of the high-spin states are consid- 


45075 (IN2P3—83-01, pp 149-227) Nuclei far from the 
stability line. Production and of funda- 
mental states. iherre, M. (Paris-11 Univ., 91 - Orsay, 
France. Centre de Spectrometrie Nucleaire et de S 
Geneva, Suisse). 1983. 


-metrie Masse; CERN, 
French). NTIS (US Sales Only), PC A20/MF AO1. File 


Number DE86750767. (CONF-8309266—). 
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From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The experimental methods currently used for the production, 
selection and identification of nuclei far from the £ stability, are re- 
viewed. The techniques used to study the most important ground- 
state properties of these nuclei such as decay modes, half-lives, 
masses, radii and moments are also presented. These techniques, 
which are briefly described, have been mostly developed in the last 
ten years. A few historical points are mentioned. Among the many 
results obtained, some examples have been selected in order to illus- 
trate the physical information obtained in these studies. 


45076 (IN2P3—83-01, 229-360) Nuclei far from the 
stability line. Single and ve at low energy. 
Meyer, M. (Lyon-1 Univ., 69 - Villeurbanne, France. Inst. 
de Physique Nucleaire). 1983. (In French). NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE86750767. 
(CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The low energy structure of exotic nuclei is discussed in 
terms of self-consistent microscopic models. The experimental strik- 
ing features of the spectroscopy of these nuclei are briefly surveyed 
and the schematic steps performed to obtain from effective N-N 
interactions their spectroscopic properties are presented. Their satu- 
ration and deformation properties are given by the Hartree-Fock 
approximation (HF). Then it is shown how to describe the dynam- 
ics of even-even exotic nuclei excited states by solving the com- 
plete Bohr Hamiltonian, built microscopically using the HF ap- 
proximation and the adiabatic limit (and its derivatives) of the time- 
dependent HF approximation (ATDHF). The structure of odd and 
doubly odd nuclei is discussed in the framework of the unified 
model, ie the microscopic rotor + quasiparticles model. Finally 
possible future directions of experimental research concerning 
exotic nuclei are described and improvements or new theoretical 
approaches discussed. 


45077 ane Pe eux 429-453) From 

Ins ide Puveinee BS. BS, jue). = {os in Fre oN 
titut de Physique renc 

(US Sales Only), PC Aa MF AOl. File enter 

DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

In the independent particle model, the phisub(A) wave func- 
tion of the nucleus ground state is a Slater determinant built from 
A one-particle wave functions phisuba(r), where a represents the 
whole of quantum numbers n, 1, j, m. Discussion is restricted to 
spherical nuclei and quantum number m is omitted. First, some con- 
cepts in the ideal case of nuclear infinite matter are introduced. 
Then nuclei are discussed. Then positive energy one particle states 
are successively considered, according as they are weakly, strongly 
on average coupled. Some recent theoretical progress are described 
on independent particle model a improvement. At last, some exper- 
imental results, recently got at Saclay, are discussed. 


45078 (IN2P3—83-01) Joliot-Curie school of nuclear 
physics. Nuclear structure at stability line. (Institut National 
de Physique Nucleaire et de Physique des Particules, 75 - 
Paris (France)). 1983. 57 French and English). 
(CONF-8309266—). NTIS Js Sales Only), PC A24/MF 
A01. File Number DE86750767. 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 

The 1983 Joliot-Curie school was aimed at reviewing some 
outstanding aspects of current research in nuclear spectroscopy. 
The recent developments of high and very high spin states study 
are presented. The most important experimental methods and ex- 
plaining concepts concerning the ground states and the first excited 
levels of nuclei far from beta stability are reviewed. Spin-isospin ex- 
citations are dealt with from a theoretical point of view and also 
for the most ou experimental results. At last, basic con- 
cepts and limits of the shell model nuclear description are outlined 
and illustrated. 


65 PHYSICS li 
6530 Nuclear Theory 


45079 (IN2P3—83-01, pp 363-402) excita- 
tion modes of nuclei. Blaizot, J.P. 1983. (In French). NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE86750767. (CONF-8309266—). 

From Joliot-Curie school of nuclear physics; Bombannes, 
France (12 Sep 1983). 


45080 (INIS-mf—9759, pp 147-177) Few- and many-body 
aspects of mesonic corrections in electromagnetic reactions. 
Riska, D.O. (Helsinki Univ., Finland. of ge 
1984. NTIS (US Sales Only), PC A20, Aol 
Number DE85781595. (CONF. 8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The connection between exchange current 
operators and the corresponding of the nucleon-nu- 
cleon interaction is discussed. It is shown that the isoscalar ex- 
change current operators of main importance may be determined 
directly from the spin-orbit interaction if it is known in a general 
reference frame or alternatively if it is associated with an interac- 
tion model based on an underlying relativistic theory. The isovec- 
tor exchange current operators of main importance in few nucleon 
systems are those associated with the pion exchange tensor interac- 
tion. In heavy nuclei the model dependent exchange current mech- 
anism that is associated with excitation of an intermediate As3-reso- 
nance causes a large quenching of the effective isovector spin mag- 
netic moment operator. 


45081 (INIS-mf—9759, pp 305-318) IBA calculations of 

multipole mixing ratios. P.O. (Jyvaeskylae Univ., Fin- 
land). 1984. NTIS (US Only), PC A20/MF AOI. File 
Number DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

Multipole mixing ratios of gamma rays serve as a sensitive 
probe of nuclear structure. Directional measurements, mostly by yy 
angular correlation and nuclear orientation, yield the mixing ratios 
Oe i ee 
Furthermore, comparison between experimental and theoretical 
conversion coefficients can give chemical bonddeltachemical bond. 
The E2/M1 mixing ratio delta(E2/M1) is of special importance in 
studying collective phenomena and models for their description. 
Present study is carried out mostly in terms of IBA-1, which makes 
no distinction between proton and neutron bosons. 


45082 (INIS-mf—9759, pp 395-404) Mirror beta decays 
in the fsub(7/8) shell. Honkanen, J.; Koponen, V.; Taskinen, 
P.; Hyvoenen, H.; Aerje, J.; Aeystoe, J.; Vierinen, K.; Hau- 
tojaervi, A. (Jyvaeskylae Univ., Finland. Dept. of Physics; 
Helsinki Univ., Finland. Dept. of Physics). 1984. NTIS (US 
Sales Only), PC A20/MF AO1. File Nut Number DE85781595. 
(CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The present experimental data in the fsub(7/2) shell are com- 
piled and a systematic analysis is carried out to produce the experi- 
mental Gamow-Teller matrix elements. These values are compared 
ee a en ee oe, 
Additionally, the possible renormalization of the axial vector cou- 
pling constant is discussed. 


45083 (INIS-mf—9759, pp 179-198) Pion production on 
structure. Hoeistad, B. 


nuclei and nuclear Univ., 
Sweden. Gustaf Werner Inst.). 1984. NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

A brief presentation of the (p,7) reaction is given. A few ex- 
amples from old data are given with the aim to point out some gen- 
eral features in this reaction. Recent data at 800 MeV are presented 
and analysed in terms of different subprocesses. 
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CINIS-mf—10168) ote pair approach to (vate 
) boson models. Egmond, A. van. oo 
Univ., Amsterdam (Netherlands)). 13 Dec 1984. 114; ea 
S Sales Only), PC A06/MF AOl. File 
86702962. 

In this thesis a model is adopted where the nucleus is de- 
scribed in terms of protons and neutrons only and effects caused by 
the presence of mesons or nucleonic resonances are not considered 
explicitly. Moreover only a small part of the complete Hilbert 
space of nuclear states is selected to describe the nuclear motion. 
For this purpose a Shell Model basis is adopted and it is assumed 
that the majority of the protons and neutrons occupy the orbits in a 
closed core and do not contribute to the nuclear excitations. Only a 
relatively small number of valence nucleous is assumed to be essen- 
tial in the description of the system. These are supposed to move in 
only a rather small number of SM orbits. This valence space com- 
prises usually one or two major shells. An effective interaction is 
used between the valence nucleons and effective g-factors and 
charges is the electromagnetic operators. The effective spin g-fac- 
tors are 0.7 times the free values. The effective interaction is a pair- 
ing force, a delta force and a mixture of a delta force and a Gaus- 
sian force. Includes Dutch summary; 145 refs.; 22 figs.; 15 tabs. 


45085 (INIS-SU—326, 
nuclei. Strutinskij, V.M.; 
1985. (in Russian). NTIS 
AOl. File 
Summs.). 
From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


151) Density distribution in 
er, A.G.; Denisov, V.Yu. 

(US Sales Only), PC A21/MF 
Number DE86780472. (CONF-8504107— 


45066 (INIS-SU—326, pp 152) Response function in the 
gas-droplet model. Magner, A.G.; Denisov, V.Yu.; Strutins- 
kij, V.M. 1985. (In Russian). NTIS (US Sales Only), PC 
A21/MF AO0Ol. File Number DE86780472. (CONF- 
8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45087 ee ef Mm Dipole resonances in the 
gas-droplet n v, V.Yu. 1985. (In Rus- 
sian). NTIS "Us. a: Only), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45088 ee pp oe Hydrodynamic response 
function and kinetic coefficients 


(US Sales Only), PC A21/MF 
Number DE86780472. (CONF-8504107— 


AOl. File 
Summs.). 


From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45089 (INIS-SU—326, PP 155) On relaxation of the sub- 
barrier one-proton states in spherical nuclei. Matveev, B.B.; 
Murav'ev, S.E.; Tulupov, B.A.; — M.G. 1985. (in Rus- 
sian). NTIS S (US Sales Onl y), PC A21/MF AOl. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45090 (INIS-SU—326, pp 156) On the confrontation be- 
tween the quasiparticle-phonon nuclear model and the inter- 
acting boson model in description of some nonrotational states 
in deformed nuclei. Solov’ev, V.G. 1985. (In Russian). NTIS 
S Sales Only), PC A21/MF AOl. File Number 
86780472. (CONF-8504107—Summs.). os 
From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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S-SU—326, re eden Effect of static deforma- 
tion ‘of the Fermi surface a binding energy of nuclei. Ko- 
lomiets, V.M.; Tsekhmistrenko, I-Yu. 1985. (In Russian). 
NTIS (US Sales Only), PC A21/MF A0O1. File Number 
DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


176) Binding energy of nuclei 
olesnikov, NN: Bed Badaev, O.P. 

(US Sales Only), PC A21/MF 
Number DE86780472. (CONF-8504107— 


45092 as cae 

far from the stability region. 

1985. (In Russian). NTIS 

AOl. File 

Summs.). 
From 35. national conference on nuclear spectroscopy 

structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45093 (INIS-SU—326, pp ag Role of p-bosons in pro- 
duction of vibrational states in heavy nuclei. Baktybaev, 
K.B.; “a A.B. 1985. (in Russian). NTIS (US Sales 
Onl y), PC A21/MF AOl. File Number DE86780472. 
(CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45094 (INIS-SU—326, 195) Statistical -y-transitions 
in rotating nuclei, Fedotkin, $.N.; Kolomiets, V. M. 1985. 
Russian). NTIS (US Sales Only), PC A21/MF AOl1. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear y 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45095 (INIS-SU—326, pp 88) Experimental checking of 
balance of complex decay schemes. Alkhazov, G.D.; Bykov, 
A.A.; Vitman, V.D.; Orlov, S.Yu.; Tarasov, V.K. 1985. 
Russian). NTIS (US Sales Only), PC A21/MF A01. File 
Number DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45096 (INIS-SU—326, 147) Distribution of the 
Gamow-Teller sup(+-)- strengths in 
nuclei. Kuz’min, V.A.; Solov’ev, V.G. 1985. (In Russian). 
NTIS (US Sales Only), PC A21/MF AOl1. File Number 
DE86780472. (CONF-8504107—Summs.). 

From 35. national conference on nuclear spectroscopy 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 


45097 (INS—527) Pion production in high energy heavy 
Kiueoe Y. Geen, My Tot tL, Negus 
Kitazoe, Y.; Sano, M.; Toki, H.; . Jae 
Univ., Tanashi ( japan). ‘Inst. for Noclest St Study). Feb 19 5 
16p. NTIS (US “Sales Only), PC A02/MF AOl. File 
Number DE86702757. 

The mechanism of pion production was investigated in high 
energy heavy ion collisions with the nuclear mean field cascade 
model. We present, in particular, the time development of delta 
SE ee oY ee ee eee 
into a nucleon by inelastic scattering with another nucleon (pion 
absorption). The pion multiplicity is reproduced very well in our 
calculation, where no compression effect is considered. 


uramatsu, Kazu 

oky eo the, Tanashi (J; 

Inst. for Nuclear Sea). eb 1985. 32p. NTIS (Us 

Only), PC A03/MF AOl1. File Number 86702746. 
Within the framework of the time-dependent Hartree-Fock 
(TDHF) theory, a systematic microscopic method is proposed to 
properly describe intrinsic (particle-hole) excitation modes in the 
generalized moving frame which is specified by variations of the 
t mean field associated with large-amplitude collec- 
tive motion. It is demonstrated that the proper intrinsic Hamilton- 
ian for specifying the intrinsic excitation modes can not be identi- 





6149 / ERA-11/19 


fied by the time-displacement operator in the moving frame, even 
though the operator plays the decisive role in specifying the single- 
particle orbits in the moving frame. It is also clarified that the in- 
trinsic excitation modes are not always definable, depending on a 
degree of variations of their internal structure induced by the time- 
evolution of the large-amplitude collective motion. A condition to 
display the range of validity for the very concept of the intrinsic 
excitation modes is given. The stability condition of the generalized 
moving frame, i.e., the large-amplitude collective motion, is dis- 
cussed in terms of the intrinsic excitation modes. 


45099 (IPNO-TH—84-83) Unitarity and time reversal in 
the Glauber model. Lazard, C.; Lombard, R.J.; Maric, Z. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). Dec 1984. 37p. NTIS (US Sales Only), A03/ 
MF AO1. File Number DE86750774. 

It has been pointed out by Formanek (1976-1980) that for in- 
cident energies above the particle production threshold the usual 
Glauber formulation of particle-nucleus scattering violates unitarity 
and time reversal invariance. We propose a simple method for re- 
covering T-invariance and we discuss unitarity in view of the pro- 
posed modification. Numerical estimates are given to check the im- 
portance of T-invariance effects. 17 refs. 


45100 (ISN—85-10) Study of deep inelastic collisions be- 
tween light heavy ions. Bonnafond, C.; Durand, M.; Mer- 
chez, F.; Frobrich, P. (Grenoble-1 Univ., 38 (France). Inst. 
des Sciences Nucleaires). Mar 1985. 15p. (CONF-850173— 
12). NTIS (US Sales Only), PC A02, AO01. File Number 
DE86750766 

From 23. international winter meeting on nuclear physics; 
Bormio, Italy (21 Jan 1985). 

The classical surface friction model which successfully de- 
scribes the mean features of deep-inelastic collisions of heavy ions is 
used to describe lighter systems consisting in an incident beam of 
2°Ne (Esub(inc) = 151 and 164 MeV) on targets between A=27 
and A=59. Multi-differential cross-sections with respect to the 
energy, the deflection angle and the charge transfer are analysed 
and the deep inelastic behaviour in generally well reproduced. 14 
refs. 


45101 ee pp 62) On collective magnetic octu- 
pole strength in deformed nuclei. Di A.E.L.; Heyde, 
K.; Isacker, P. van; Scholten, O. (Rijksuniversiteit | Gronin- 
gen, Netherlands. Kernfysisch Versneller Inst.; Ghent Rijk- 
suniversiteit, Belgium. Lab. voor ica; Michigan 
State Univ., East , USA). 1985. henry KNAW, 
Kloveniersburgwal 29, 10 1 JV Amsterdam. 
In KVI annual report 1984. 


45102 (KVI—1984, pp 62-63) Electromagnetic excitation 

of collective nuclear states. Wenes, G.; Dieperink, A.E.L.; 

Yoshinaga, N. (Rijksuniversiteit Groningen, Netherlands. 

Kernfysisch Versneller Inst.; Tokyo Univ., Se es 1985. Li- 

brary KNAW, Kloveniersburgwal 29, 1011 Amsterdam. 
In KVI annual report 1984. 


45103 (KVI—1984, pp 65-66) Rearrangement effects in 
shell-model calculations interactions, 


Waroquier, M.; Blasi, N.; Wenes, G. (Ghent Rijksuniversi- 

teit, — Lab. voor Kernfysica; Rijksuniversiteit Gron- 

ingen, Netherlands. Kernfysisch Versneller Inst.). 1985. Li- 

brary KNAW, Kloveniersburgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


(KVI—1984, pp 69-70) Consistent 
netic equation for relativistic heavy ion 
(Rijksuniversiteit Groningen, 
Versneller Inst.). 1985. Library KNAW, Kloveniersburgwal 
29, 1011 JV Amsterdam. 

In KVI annual report 1984. 

Starting from flow angle calculations for nuclei excited by 
relativistic heavy-ion collisions, the author argues that the repulsive 
core of the nucleon-nucleon interaction can produce flow phenom- 
ena. Calculations are performed for the reactions Ar on Ar at 800 
MeV/nucl. and Nb on Nb at 400 MeV/nucl. 3 refs.; 2 figs. 
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45105 (KVI—1984, pp 72-73) Nucleon-nucleon scattering 
and A degrees of freedom. Haar, B. ter; Malfliet, R. (Rijk- 
suniversiteit i Netherlands. Kernfysisch Vers- 
ar ee 1985. Li KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 

In KVI annual report 1984. 

The authors report the results of a study of the NN-scatter- 
ing below Esub(lab)=350 MeV, with and without A degrees of 
freedom. At these energies the A can be treated as elementary. The 
study is based on the numerical calculation of the relativistic T- 
matrix in the full momentum-spin space, instead of a generally used 
partial wave expansion. The relativistic T-matrix can be found by 
solving the Bethe-Salpeter equation. The authors have chosen the 
stationary approach which for the case of a T-matrix without A de- 
grees of freedom corresponds with the Blankenbecler-Sugar ap- 
proximation. 1 reference; 2 figs.; 1 table. 


(KVI—1984, 44-45) Cross sections for target 
KX-ray production by ‘‘N beams between 7 and 13 MeV/nu- 
cleon. Balster, G.J.; Dalstra, J.; Huffelen, W. van; Wilschut, 
H.W. (Rijksuniversiteit Netherlands. Kernfy- 
sisch Versneller Inst.). 1985. Li KNAW, Kloveniers- 
burgwal 29, 1011 JV Amsterdam. 
In KVI annual report 1984. 


45107 (KVI—1984, pp 11-13) Q-value systematics of 
AL=1 resonances observed in the (*He,t) reaction of self 
conjugate nuclei, Grasdijk, P.; Brandenburg, S.; Harakeh, 
M.N.; Sterrenburg, W.; Werf, S.Y. van der; Woude, A. van 
der. (Rijksuniversiteit Groningen, Netherlands. Kernfysisch 
Versneller Inst.). 1985. Library KNAW, Kloveniersburgwal 
29, 1011 JV Amsterdam. 


In KVI annual report 1984. 


45108 (LA-UR—86-1847) Sate ap aay 
nuclei with energetic WR (Los Alamos 
National Lab., NM (USA)). i986. ¢ Contract W-7405-ENG- 
36. 16p. (CONF-8604201—1). NTIS, PC A02/MF AOI; 
GPO . File Number DE8601 1234. 

From Antimatter physics at low energies; Batavia, IL, USA 
(10 Apr 1986). 

The possibility of creating a phase change in nuclear matter 
using energetic antiprotons and antideuterons is examined. It is 
found that energy densities of the order of 2 GeV/c can be ob- 
tained for periods of ~2 fm/c with the proper experimental selec- 
tion of events. 10 refs., 7 figs. 


density in 


45109 YCEN—8502, C5.1-C5.10) Spin-isospin 
modes at C On mek: Chenin am 1985. (In 


at high energy in 
French). NTIS (US Sales Only), PC PC Ala AOl. File 
Number DE86750629. (CONF-8502101—). 

From 8. biennial session on nuclear physics; Aussois, France 
(4 Feb 1985). 

The high energy response of nuclei to a spin-isospin excita- 
tion is investigated. We predict the existence of a strong contrast 
second one undergoes a shadow effect in the A region and displays 
the occurence of the pionic branch. 


45110 Pion interferometry predictions for relativistic 
heavy-ion collisions using the intranuclear cascade model. Hu- 
manic, T.J. (Nuclear Science Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Physical Review [Section] C: Nuclear Physics; 34: No. 
1, 191-195(Jul 1986). Contract AC03-76SF00098. 

A method is presented by which an intranuclear cascade 
model may be used to obtain pion source parameter predictions 
which can be directly compared with pion interferometry experi- 
ments. This method is applied with Cugnon’s intranuclear cascade 
model to extract predictions for recent pion interferometry meas- 
urements, and generally good agreement is found. 
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45111 Relativistic dynamics of spin-one particles and deu- 
teron-nucleus Santos, F.D.; van Dam, H. - 
ment of Physics and Astronomy, University of North 
lina, Hill, North Corcinn 27514). Physical Review 
[Section] C: Nuclear Physics; 34: No. 1, 250-261(Sul 1986). 
The relativistic description of proton-nucleus elastic scatter- 
ee) es ree 
scattering. The connection between the spin-one Proca and Wein- 
berg equations is discussed and it is shown that they are not equiva- 
lent in the presence of interactions. Close similarities between the 
baiaeecan Srna ie. scence aeriey  atsapeeedee set 
tions and low energy properties are found. Deuteron 
described using the Weinberg equation within the framework of oa 
deuteron folding model, assuming that nucleons interact with the 
nucleus through Dirac vector and scalar potentials. The resulting 
deuteron central potential is like that obtained with the nonrelativis- 
tic folding model but the spin-orbit is only one-half as strong be- 
cause the g-italic factor for spin one is 1. Possible explanations for 
this discrepancy are discussed. 


45112 Effects of nuclear correlations on low-energy pion 


charge-exchange scattering. Siciliano, E.R.; oa. M.D.; 
Johnson, M.B.; Leitch, M.J. (Department of Physics and 
an University of Georgia, Athens, Georgia 30602 

Los Alamos National Laboratory, Los Alamos, New 
ae 00 87545) Physical Review [Section] C: Nuclear Physics; 
34: No. 1, 267-289(Jul 1986). 

An isospin-invariant optical-potential framework is used to 
make a coordinated analysis of low-energy pion elastic and single- 
and double-charge-exchange scattering to isobaric analog states. 
The form of the potential studied here is motivated by the work of 
Stricker, McManus, and Carr, who emphasized the importance of 
isoscalar absorption-dispersive and correlation effects for low- 
energy pion elastic scattering. In this paper we examine the influ- 
ence of the corresponding isovector and isotensor nuclear correla- 
tions on low-energy charge exchange. Comparison of our results to 
50 MeV data supports the existence of the isovector correlation 
terms, but shows a need for an additional isotensor effect. A dis- 
torted-wave Born approximation analysis confirms that distortions 
are weak (the mean density of interaction is roughly 50% of the 
central value), but demonstrates that distortions of the pion waves 
by the nuclear medium cannot be neglected in describing charge 
exchange. 


45113 Effect of nuclear dissipation on neutron emission 
prior to fission. Grange-acute-accent, P.; Hassani, S.; Wei- 
denmueller, H.A.; Gavron, A.; Nix, J.R.; "Sierk, A.J. (Centre 
de Recherches Nucle-acute-accentaires ‘et Universite-acute- 
accent Louis Pasteur, Strasbourg, France). Physical Review 
[Section] C: Nuclear Physics; 34: No. 1, 209-217(Jul 1986). 

We present a formalism for calculating three effects of nu- 
clear dissipation on neutron emission prior to fission: (1) Kramers’s 
modification of the Bohr-Wheeler statistical-model result for the fis- 
sion width; (2) the transient time required to build up the quasista- 

tionary probability flow over the barrier; and (3) the mean time re- 
quised bor tha syeiom to descend from the enddlo poiat to eclsicn. 
Each of these effects increases the average multiplicity of neutrons 
emitted prior to fission relative to that calculated with a standard 
statistical model. The multiplicity calculation includes the depend- 
ence of the ratio a-italic/sub f-italic//a/sub n/ of level-density pa- 
rameters for fission and neutron emission upon dissipation that is 
imposed by the low-energy fission probability. We use this formal- 
ism to analyze recent experimental results of Gavron e-italict-italic 
-italicl-italic. for the reaction /sup 16/0+/sup 142/Nd— /sup 
158/Er at 207 MeV, where 2.7 +- 0.4 neutrons are emitted prior to 
fission compared to 1.6 neutrons calculated with a standard statisti- 
cal model. This determines the limit Bapprox. <5 x 10/sup 21/ s/ 
sup -1/ for the reduced nuclear dissipation coefficient 8 defined as 
the ratio of the dissipation coefficient to the inertia. 


ee Hole-transition rates in a Fermi gas model. Blann, 

es J. (E-Division, Lawrence Livermore Na- 

ratory, Livermore, California 94550). Physical 

Review [Section] C: Nuclear Physics; 34: No. 1, 339-340(Jul 
1986). — W-7405-ENG-48. 

hole-transition rates are calculated as a function of 

hinitaunaeaeas i tohaemen rien 
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The quadratic hole energy dependence found previously by Gadioli 
e-italict-italic a-italicl-italic. is confirmed. The dependence of rates 
on Fermi energy is illustrated. 


45115 Considerations of polarization in inclusive electron 
scattering from nuclei. Donnelly, T.W.; Raskin, A.S. (Labo- 
ratory for Nuclear Science and Department of Physics, 
Center for Theoretical Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Annals of 
Physics (New York); 1 169: 3 No. 2, 247-351(Jul 1986). 

Inclusive electron scattering of either unpolarized or polar- 
ized electrons, (e-italic, e-italic’) or (e-arrow-right, e-italic’), from 
polarized nuclei is considered. General formulas are given for arbi- 
trary nuclear transitions and polarizations, in the extreme relativis- 
tic limit for the electron, and examples where the nuclear states in- 
volved have specific angular momenta and parities are discussed in 
some detail. 


45116 Exact boson mappings for nuclear neutron (proton) 
shell-model algebras i. ae S-italicU-italic(3) subalgebras. 
Bonatsos, D.; Klein, A ent of Physics, University 
of Pennsylvania, Philadelp! Pennsylvania 19104-3859). 
Annals of Physics (New vou: 169: No. " 61-103(Jun 1986). 

In this paper the commutation relations of the fermion pair 
operators of identical nucleons coupled to spin zero are given for 
the general nuclear major shell in LST coupling. The associated 
Lie algebras are the unitary symplectic algebras S-italicp-italic(2M- 
italic). The corresponding multipole subalgebras are the unitary al- 
gebras U-italic(M-italic), which possess S-italicU-italic(3) subalge- 
bras. Number conserving exact boson mappings of both the Dyson 
and hermitian form are given for the nuclear neutron (proton) s—d- 
italic, p-italic—f-italic, s-italic—d-italic—g-italic, and p-italic—f- 
italic—h-italic shells, and their group theoretical structure is empha- 
sized. The results are directly applicable in the case of the s-italic— 
d-italic shell, while in higher shells the experimentally plausible 
pseudo-S-italicU-italic(3) symmetry makes them applicable. The 
final purpose of this work is to provide a link between the shell 
model and the Interacting Boson Model (IBM) in the deformed 
limit. As already implied in the work of Draayer and Hecht, it is 
difficult to associate the boson model developed here with the con- 
ventional IBM model. The differences between the two approaches 
(due mainly to the effects of the Pauli principle) as well as their 
physical implications are extensively discussed. 


45117 Fermion dynamical symmetries and the nuclear 
shell model. Wu Chengli; Feng Dahsuan; Chen X en; 
Chen Jinquan; Guidry, M.W. (Jilin Univ., —— un, 
China. Physics Dept.; s panjing Univ., China. — of Phys- 
ics; Tennessee Univ., Knoxville, USA. xT of Physics and 
Astronomy; Oak Ridge National Lab. USA). Physics 
Letters [Section] B; 168: No. 4, 313-317(13 Mar 1986). Con- 
tract AS05-76ER04936. 

A fermion dynamical symmetry model is presented which 
can account for a multitude of nuclear collective phenomena. 
(orig.). 


45118 


plete charge distributions from compound 

Moretto, L.G.; Wozniak, G.J.; Sobotka, L.G. 

Berkeley Lab., "CA, USA). Journal of the Physical Society of 
Japan; No. Suppl. 54-2, 366-375(1985). (CONF-8408139—). 

From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

The compound nucleus emission of fragments covering the 
entire mass range has been observed in reactions exploiting both or- 
dinary and reverse kinematics. The compound nucleus mechanism 
has been inferred from full momentum transfer, angular independ- 
ence of the fragment center of mass kinetic energies and excitation 
functions. The drastic change in the observed charge distributions 
as one crosses A asymptotically equals 100 illustrates the effect of 
the Businaro Gallone point. 
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45119 Perspective on sequential transfer reactions. Kunz, 
P.D. (Colorado Univ., Boulder, USA. Nuclear Physics 
Lab.). pp 304-321 of Proceedings of the 1983 RCNP inter- 
national symposium on light ion reaction mechanism. Ogata, 
Hiroshi; Katayama, Ichiro; Kammuri, Tetsuo (eds.). Tbaraki, 
Japan; RCNP (1984). (CONF- -830598—). 

From RCNP symposium on light ion reaction mechanism; 
Osaka, Japan (16 May oo. 

The inclusion of some higher order effects in charge ex- 
change and inelastic scattering of nucleons from nuclei has been 
treated by two primary methods. The first is the use of the nu- 
cleon-nucleon G matrix in an impulse approximation framework for 
nucleon projectile energies above 100 MeV projectile, and the 
second is the sequential transfer method which has been generally 
used at the lower energies. It is possible to use a schematic model 
with s-state separable potentials to obtain an analytic solution for 
the effective interaction for both cases when the Pauli exclusion 
principle effects are neglected. Thus one can examine the usual 
truncation of the sequential transfer process to the bound state in 
both the (*He-a, a-t) and (p-d, d-n) reactions in addition to other 
approximations. Further the effects of the nuclear medium may be 
tested. It is found that a major difference between the G matrix and 
sequential transfer approaches is the absorption in the latter case. 
Also the strongly bound character of the alpha particle intermedi- 
ate state for the (*He,t) case gives a superior approximation when 
compared to the loosely bound deuteron in the (p,n) case. Because 
of the absence of a close lying triplet s-state for the alpha particle 
the failure of the simple n-*He potential methods is also explained 
for the (*He,t) reaction. The inclusion of the complete set of con- 
tinuum states in the sequential transfer term will give the identical 
result as the higher order terms of the G matrix when the nuclear 
medium effects are made equal for the two cases. The implications 
for the applications of this method to the (p,t) reaction indicate that 
the sequential transfer terms used for this reaction may be replaced 
by using effective interactions for the transfer operator. The impli- 
cations will be discussed. 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 4789, 5162, 5334, 6209, 6290 


45120 (AD-A—166950/6/XAB) Study of off-axis radi- 
ation-energy deposition from 100 MeV electrons traversing 
through water, liquid nitrogen, and air. Technical 
Maruyama, X.K.; Buskirk, F.R.; Nei 
trick, "RD: Cromar, P.F. (Naval 
Monterey, CA (USA)). Jan 1986. 45p.( 1-86-010). 
NTIS, PC A03/MF AO1. 

The measurements presented show that calculations are able 
to predict the dose delivered in a medium in the vicinity of an elec- 
tron beam. These calculations were done with the CYLTRAN 
code, but as the physical basis for these and other members of the 
Integrated TIGER Series is the same, the use of other codes is not 
expected to provide significant differences. The uncertainties in the 
physical arrangement in the measurement of the dose do not readily 
lend themselves to precision experiments, but since the data and 
calculation agree adequately over many orders of magnitude, any 
didiicn claies 40 aellek citi to cn tendeea tain ee 
putation. The radiation from the cascade shower of a 100-MeV 
electron beam in water and LN2 media was measured. The meas- 
code. Extrapolation to air was made. 


45121 (AD-A—167058/7/XAB) Cherenkov radiation and 


pulse produced by electron beams traversing 
a finite path in air. Buskirk, F.R.; Neighbours, J.R. (Naval 
Postgraduate School, Monterey, CA (USA)). Mar 1986. 
29p. (NPS—61-86-011). NTIS, PC A03/MF AO1. 

Coherent Cherenkov radiation was investigated previously in 
the time domain for an infinite path. Calculations here for a finite 
path length show an effect analogous to diffraction (in the frequen- 
cy domain) in which radiation fields appear both at Cherenkov 
angles and at other angles. The latter have previously been named 
electromagnetic pulse fields. 


‘gy Ltd., Chalk i 
Chalk River Nuclear Labs.). Jun 1984. 4ip. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86702959. 

A table of thermal-neutron scattering lengths and cross sec- 
tions of the elements and their isotopes is constructed and the re- 
sults are presented in the form needed for applications to con- 
densed-matter research. The table is as complete and consistent as 
the best currently available data permits. For strongly absorbing 
nuclides we also obtain for the first time the imaginary parts of not 
only the coherent scattering lengths but also of the incoherent scat- 
tering lengths. We also call attention to and clarify the confusion 
that exists in the literature concerning the sign of the imaginary 
part of the complex scattering length. 


45123 eee of nuclear data 
evaluation at Bruyeres-le-Chatel (BRC). Philis, C.A.; Bersil- 
lon, O. (CEA Centre d'Etudes de Bruyeres- 92 - 
Montrouge (France)). Apr 1985. 19p. (CONF-8504110—23). 
NTIS S Sales Only), PC A AOl. File Number 
DE86750768. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

Transport calculations made in different fields of nuclear ap- 
plications need knowledge of microscopic data, both complete and 
coherent, which for some nuclei exist as an evaluated nuclear data 
file. The increasing number of available experimental results are 
however, insufficient to assure the required qualities of a data set. 
So we have to use the theory of nuclear reactions. The application 
varies from the interpolation between energy ranges where there is 
a large number of experimental results to data prediction for un- 
measurable nuclei. The general method followed and the applica- 
tion of nuclear models to obtain evaluated data are reported, and 
some examples given. 14 refs. 


45124 (INIS-mf—10110, pp 45-52) Use of Monte Carlo 
method in low-energy gamma radiation applications. Sulc, J. 
(Vysoka Skola Strom Stro; ie a on Textilni, Liberec, Czechoslovakia). 
1982. (In Czech). S (US Sales Only), PC A04/MF A0l. 
File Number DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Modelling based on the Monte Carlo method is described in 
detail of the interaction of low-energy gamma radiation resulting in 
characteristic radiation of the K series of a pure element. The mod- 
elled system corresponds to the usual configuration of the measur- 
ing part of a radionuclide X-ray fluorescence analyzer. The accura- 
cy of determination of the mean probability of impingement of 
characteristic radiation on the detector increases with the number 
of events. The number of events was selected with regard to the 
required accuracy, the demand on computer time and the accuracy 
of input parameters. The results of a comparison of computation 
and experiment are yet to be published. 


45125 (JAERI-M—85-035, pp 93-117) Methods for cal- 
transfer cross sections. Cai, — 


Yixin. (CNDC, Ener; 
China). Mar 1985. NTIS (US Sales Only) POA 1S ME 


AOl. File Number DE85901515. (CONF. -8411174—; 
NEANDC(J)—112/A; INDC(JPN)—98/G). 

From Seminar on nuclear data; Tokai-mura, Japan (13 Nov 
1984). 

The Legendre moments of the group transfer cross section, 
which are widely used in the numerical solution of the transport 
calculation, can be efficiently and accurately constructed from low- 
order (K = 1--2) successive partial range moments. This is conven- 
ient for the generation of group constants. In addition, a technique 
to obtain group-angle correlation transfer cross section without Le- 
gendre expansion is presented. 
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45126 See aoe y-ray shielding effect of vari- 

ous building materials. Yamaguchi, Yasuhiro; Minami, Ken- 
oom Ohtani, Satoru. (as pan Atomic Ea vs oe "Research Inst., 
Tokyo; Japan Atomic , Tokai, Tbar- 
aki. Tokai Research Estab! Eotabliskenent), Aw t). aa 1985. 54p. (In a 
anese). NTIS (US Sales Only), PC A04/MF AOl. Fi 
Number DE86702743. 

It is necessary to know the ‘y-ray attenuation coefficients and 
the dose buildup factors for various building materials in order to 
evaluate the y-ray shielding factor of the residential houses in a re- 
actor accident. As a matter of fact, however, there is few informa- 
tion about these values. This report describes measurements of the 
linear attenuation coefficients and dose buildup factors for the typi- 
cal building materials used in Japan and estimation of the y-ray 
shielding effects of these materials. 


45127 (UCID—20821) Database for foil calibration data 
and results. Hage, G. (Lawrence Livermore National Lab., 
CA (USA)). May 1986. Contract W-7405-ENG-48. 23p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE! 4013923. 

A database system for storage and retrieval of foil calibra- 
tion data consisting of two data files and a program library file now 
reside in public files on the CDC 7600's. A simple query will cause 
a search of an index database, the retrieval of data files from a 
second database file and the running of a program to produce sev- 
eral pages of graphical results and “thickness” calculations. The 
plots are displayed on the user's TMDS screen. 8 refs., 2 figs. 


45128 Electron beam deposition studies of the rare gases. 
Mandl, A.; Salesky, E. (Avco Research Laboratory, Inc., 
Everett, Massachusetts 02149). Journal of Applied Physics; 
60: No. 5, 1565-1568(1 Sep 1986). 

The spatial distribution and absolute values of the stopping 
power of the rare gases Kr, Ar, and Ne were determined in 250-kV 
electron beam excited gas mixtures. The measured values were 
compared with 1D and 3D Monte Carlo code calculations. Excel- 
lent agreement was found in all cases. 


45129 Slow electrons in condensed matter. Fano, U.; Ste- 
phens, J.A. (The James Franck Institute, University of Chi- 
cago, Chicago, Illinois 60637). Physical Review [Section] B: 
Condensed Matter; 34: No. 1, 438-441(1 Jul 1986). 

The irreversible thermalization of energy lost by an electron 
in amorphous condensed matter makes successive losses incoherent. 
This allows us to extend a stochastic treatment of electron degrada- 
tion down to the thermal range. The probability of a given momen- 
tum and energy transfer is viewed as a macroscopic property of 
each material, which reduces to the structure factor S-italic(q,w) in 
the Born approximation. The identification of such bulk properties 
presents novel challenges for experimentalists. 


45130 Secondary electron spectra: a semiempirical model. 
Miller, J.H.; Wilson, W.E.; Manson, S.T. (Pacific North- 
west Labs., ‘Richland, WA, "USA; Georgia State Univ., At- 
lanta, USA. Dept. of Physics and Astronomy). Radiation 
Protection Dosimetry; 13: No. 1-4, 27-30(1985). (CONF- 
850506—). 

From 9, symposium on microdosimetry; Toulouse, France 
oan. 

odel based on evaluation of coefficients in Bethe’s as- 

sililies mandate ae keaton cea Ge ee. 
oped to extend the data base of differential ionisation cross sections 
needed in track structure calculations. The coefficient of the lowest 
order term in this expansion is related to the photo-ionisation cross 
section of the target, but optical data alone are generally not suffi- 
cient to determine differential cross sections for ionisation by 
charged particles. Proton impact, differential ionisation data have 
been used to evaluate the coefficient of the next higher order term 
in the expansion. Since these coefficients are independent of the 
projectile, the experimentally derived coefficients have been used to 
predict differential cross sections for ionisation of the target by bare 
ions and electrons that are sufficiently energetic to make the Bethe 
theory valid. This paper compares model calculations with recent 
experimental data on ionisation of water vapour by high energy 
electrons and protons. (author). 
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REFER ALSO TO CITATION(S) 5166, 5323, 5534, 5616 


45131 (CNEN-NE—6.04) Licensing of industrial radiog- 
raphy installation. (Comissao Nacional de Energia Nuclear 
de Brasil, Rio de Janeiro). Nov 1985. 42p. (In Portuguese). 
Centro de Informacoes Nucleares, Rio de Janeiro, Brazil. 

This norm establishes the requirements for Industrial Radi- 
ography Installations Licensing and the procedures for acquisition 
and transfer of radioactive sources and/or X-ray equipment used in 
industrial radiography. 


45132 (CONF-8606139—2) Calculation of external dose 
from distributed source. Kocher, D.C. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 30p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86012617. 

From Health Physics Society meeting; Pittsburgh, PA, USA 
(30 Jun 1986). 

This paper discusses a relatively simple calculational method, 
called the point kernel method (F068), for estimating external dose 
from distributed sources that emit photon or electron radiations. 
The principles of the point kernel method are emphasized, rather 
than the presentation of extensive sets of calculations or tables of 
numerical results. A few calculations are presented for simple 
source geometries as illustrations of the method, and references and 
descriptions are provided for other caluclations in the literature. 
This paper also describes exposure situations for which the point 
kernel method is not appropriate and other, more complex, meth- 
ods must be used, but these methods are not discussed in any detail. 


45133 (DHSS-HC—(85)24) Health Service 
for dealing with accidents at civil nuclear installations. (De- 
partment of Health and Social Security, London (UK)). Jul 
1985. 12p. (DHSS-HC—(77)1). DHSS Store, Health Publi- 
cations Unit, No.2 Site, Manchester Road, Heywood, Lan- 
cashire OL10 2PZ. 

This Supplement to Circular HC(77)1 advises health authori- 
ties on the arrangements for dealing with accidents at civil nuclear 
installations. Appendix D and the Health and Safety Executive 
(HSE) handbook ‘Emergency Plans for Civil Nuclear Installations’ 
(the text of which is reproduced at Annex A) describe the emer- 
gency arrangements at central government and local level for deal- 
ing with accidents at civil nuclear installations. The HSE handbook 
describes the likely scale of a civil nuclear accident and the emer- 
gency arrangements for dealing with them. Appendix D describes 
the NHS’s role in these arrangements and its relationship to the 
wider arrangements for dealing with major accidents. 


45134 (INIS-GB—5) Annual report occupational 
safety. 1984. (British Nuclear Fuels Ltd., Risley). 1985. 
9p. NTIS (US Sales Only), PC A02/MF AO01. File Number 
DE86702998. 

A report is given on the occupational safety relating to 
BNFL’s employees for the year 1984 and the results compared to 
those obtained in 1983. Data are presented for each of the 
Company's Sites on whole body exposures, accidental deaths and 
major injuries and nuclear and non-nuclear incidents. The results 
show that the Company average body dose continues to be less 
than SmSv, there were no accidental deaths but 15 major injuries. 
One nuclear incident and 9 non-nuclear incidents were notified to 
the Health and Safety Executive. 


45135 (NAC-AR—85-01, pp 148) Research group: radi- 
ation safety and aspects. 1985. NTIS (US Sales 
Only), PC A13/MF A01. File Number DE86702790. 

In Annual report June 1985. 
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45136 (SAAS-—311) Nuclide-related exemption limits for 
radioactive materials. Przyborowski, S.; Scheler, R. (Staat- 
liches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1984. 24p. (In German). 
anes S Sales Only), PC A02/MF AOl1. File Number 

A saline has been proposed for setting nuclide-related 
exemption limits for radioactive materials. It consists in grading the 
radionuclides into 4 groups of radiotoxicity and assigning only one 
activity limit to each of them. Examples are given for about 200 
radionuclides. The radiation exposures resulting from a continuous 
steady release of activity fractions or from short-period release of 
the entire activity were assessed to remain below 0.1 ALI in both 
of these borderline cases, thus justifying the license-free utilization 
of radioactive materials below the exemption limits. 


gtsson, G. (Nati 

Inst. of Radiation Protection, Stockholm (Sweden)). 14 Oct 
1985. 16p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702783. 

In its report 39, the International Commission on Radiation 
Units and Measuremerts (ICRU), has defined four new quantities 
for the determination of dose equivalents from external sources: the 
ambient dose equivalent, the directional dose equivalent, the indi- 
vidual dose equivalent, penetrating and the individual dose equiva- 
lent, superficial. The rationale behind these concepts and their prac- 
tical application are discussed. Reference is made to numerical 
values of these quantities which will be the subject of a coming 
publication from the International Commission on Radiological 
Protection, ICRP. 


45138 (SSI—85-26) Light resin curing devices - a hazard 
evaluation. Glansholm, A. (National Inst. of Radiation Pro- 
tection, Stockholm (Sweden)). 1985. 30p. NTIS (US 
Sales Only), PC A03/MF A01. File Number DE86702784. 
An evaluation has been made of optical hazards to the eye 
from 18 specified lamps designed for curing dental composite plas- 
tic fillings. Radiation source in all of the investigated units were in- 
candescent lamps of the tungsten metal halide type. Ultraviolet and 
visible radiation was measured with a calibrated EG and G 585 
spectroradiometer system. Tables and diagrams of spectral radiance 
(Wm"?nm~'sr~') are given. Hazard evaluation based on the 
ACGIH Threshold Limit Values of ultraviolet and visible radiation 
gave the following results: 1. Ultraviolet radiation is of no concern 
(<equals 0.8 Wm~? UVA at 10 cm). 2. Reflexes from teeth are 
harmless. 3. Retinal thermal injury hazard (permanent burn 
damage) is diminutive and non-existent if the equipment is handled 
with sense (irradiation of an unprotected eye at a distance less than 
10 cm should be avoided). 4. Retinal photochemical (blue-light) 
injury may appear after direct viewing of the end of the fiber-optics 
cable. A table with safe exposure time for each apparatus is given. 
Proper protective goggles can eliminate the blue-light hazard. 


45139 Status of dosimetry and alarm monitoring for criti- 
cality accidents. Swaja, R.E.; Sims, C.S. (Oak Ridge Nation- 
al Lab., TN). Transactions of the American Nuclear Society; 
50: 303-304(Nov 1985). (CONF-851115—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Two important aspects of a criticality safety program are ac- 
cident dosimetry and alarm monitoring. For more than 20 yr, the 
Dosimetry Applications Research (DOSAR) Facility at Oak Ridge 
National Laboratory (ORNL) has conducted intercomparison and 
performance studies in these areas under simulated criticality acci- 
dent conditions and controlled mixed-field (neutron and gamma) | ir- 
radiation. These studies have provided information concerning 
types and performance characteristics of criticality accident dosime- 
try and alarm monitoring systems used at international nuclear fa- 
cilities. A discussion of results of tests of a variety of accident do- 
simetry systems is provided. 
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REFER ALSO TO CITATION(S) 4660, 4730, 4731, 4732, 4733, 4734, 4735, 
4736, 4737, 4738, 4739, 4740, 4835, 4836, 4930, 4931, 4932, 4933, 5237 


45140 (CBPF-NF—075/85) Potts model and flows. 1. 
The pair correlation function. Essam, J.W.; Tsallis, C. 
(Centro Brasileiro de : le Rio de Janeiro; 


Royal Holloway Coll. 
London (UK)). 1985, 28 
MF AO1. File Number 

st eet een lis nian 
Potts model with pair-interactions is related to the expected number 
of integer mod-lambda flows in a percolation model. The relation is 
generalised to the pair correlation function. The resulting high tem- 
perature expansion coefficients are shown to be the flow polynomi- 
als of graph theory. An observation of Tsallis and Levy concerning 
the equivalent transmissivity of a cluster is also proved. 


(UK); Bedford Coll., 
TIS (US Sales Only), PC A03/ 


45141 (CBPF-NF—078/85) Potts model and flows. 2. 
correlation function. 


.W. ( 
Janeiro; Royal Holloway Coll., 
Coll., London (UK)). 1985. 5 
A04/MF A01. File Number D. 

A graph theoretic analysis is made of the m-spin correlation 
functions of the lambda-state Potts model. In paper 1, the correla- 
tion functions for m=2 were expressed in terms of rooted mod- 
lambda flow polynomials. A more general type of polynomial, the 
partitioned m-rooted flow polynomial, which plays a fundamental 
role in the calculation of the multi-spin correlation fucntions is in- 
troduced. The m-rooted equivalent transmissivities of Tsallis and 
Levy are interpreted in terms of percolation theory and are ex- 
pressed as linear combinations of the above correlation functions. 


45142 (iC—85/76) Void nucleation as a diffusive instabil- 
ity. Kumar, D.; Ray, S. oe on 
cal Physics, Triete (Italy) R Univ. (India). of 


Dept. 
ae Engineering) Tal 1988 1985. 17p. NTIS (US Sales 
Only) A01. File Number DE86702680. 


The dynamics of vacancies in a system with mechanisms of 
production and annihilation of vacancies have been analyzed in ref- 
erence to their coalescence to form voids. The modelling of the 
phenomena is done by introducing a vacancy concentration field. 
An equation for this field is formulated which incorporates in a 
simplified way (i) vacancy diffusion, (ii) mutual pairwise interaction 
amongst vacancies, (iii) their loss due to mechanisms like recombi- 
nation with interstitials and absorption at dislocations, grain bound- 
aries, etc. and (iv) their production by agencies like incoming radi- 
ation. The resulting equation is analyzed for a domain, under the 
boundary condition that the domain boundaries are perfect sinks. 
Such a domain should mimic grains in materials. The equation ex- 
hibits two kinds of behaviours depending upon the magnitude of 
the production rate P. If P is below a certain value Psub(th), the 
equation has steady state solutions which are approached from the 
initial thermal state. When P >= Psub(th), a coalescence instabil- 
ity occurs in time, which can be thought of as resulting from a neg- 
ative diffusion coefficient. We have made theoretical estimates of 
Psub(th) for two simple domain geometries. 14 refs, 3 figs. 


45143 Se ee a ee a Oe o 
a Shen, J.Q.; ed Lung, 

W. (International Centre for Theoretical ysics, Trieste 
Gay) Jul 1985. 1lp. NTIS US Sales Only), PC A02/MF 

1. File Number DE8670267 

Scented ease tte 
at a dislocation line is mainly contributed by the dislocation core. 
The positron annihilation effects at pure dislocation lines are large 
enough to be measurable though they are much weaker than at va- 
cancies. 6 refs, 2 figs, 2 tabs. 





45144 OO ee at ok ae ae 
duced transition. 


temperature in liquid-solid 
K,; a Khwaja, F.A. (International Centre 
for Theoretical Ph Trieste (Italy)). Jul 1985. 15p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86702671. 

Using the classical theory of nucleation for crystallization 
from the liquid to the solid phase, a relation for diffusion activation 


of fractional 

.N. (International 

Centre for Theoretical Physics, Trieste (Italy)). Jul 1985. 

llp. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702673. 

A theory of fractional quantum Hall effect is generalized to 
higher fractions. N-particle model interaction is used and the gap is 
expressed through n-particles wave function. The excitation spec- 
trum in general and the mean field critical behaviour are deter- 
mined. The Hall conductivity is calculated from first principles. 18 
refs, 1 fig. 


45146 (IC—85/125) Surface Green Function Matching 
for a three-dimensional non-local continuum. Idiodi, J.0.A. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Jul 1985. 2ip. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702647. 

With a view toward helping to bridge the gap, from the con- 
tinuum side, between discrete and continuum models of crystalline, 
elastic solids, explicit results are presented for non-local stress ten- 
sors that describe exactly some lattice dynamical models that have 
been widely used in the literature for cubic lattices. The Surface 
Green Function Matching (SGFM) method, which has been used 
successfully for a variety of surface problems, is then extended, 
within a continuum approach, to a non-local continuum that models 
a three-dimensional discrete lattice. The practical use of the method 
is demonstrated by performing a fairly complete analytical study of 
the vibrational surface modes of the SCC semi-infinite medium. 
Some results are presented for the [100] direction of the (001) sur- 
face of the SCC lattice. 26 refs, 1 fig. 


45147 (@C—85/126) Surface Green Function Matching 
for a non-local continuum. One-dimensional model. Idiodi, 
J.O.A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1985. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702648. 

The Surface Green Function Matching (SGFM) method, 
which has been used successfully for a variety of surface problems, 
is here extended for the first time, within a continuum approach, to 
a non local continuum that models a one-dimensional discrete lat- 
tice. Employing a representation of the dynamical Green function 
for an infinitely extended medium in terms of the roots of the dis- 
persion equation, a general and simple formula is derived for the 
surface model of the semi-infinite medium. The derived result is 
shown to be compatible with earlier investigations by Wallis and 
co-workers. 12 refs, 1 tab. 


(iC—85/132) Proximity effects in magnetic inter- 
faces. Selzer, S.; Majlis, N. (International Centre for Theo- 
retical Physics, "Trieste (Italy)). Jul 1985. 10p. NTIS (US 
Sales or PC A02/MF AO1. File Number DE86702649. 

The Green function method in the RPA is applied to calcu- 
late the magnetization of the (111) surface planes on both sides of 
an interface between two free Heisenberg ferromagnets. Both bulk 
systems are chosen with anisotropic exchange interactions. When 
there is an appreciable difference in the transition temperatures of 
both sides, one finds that the stronger ferromagnet induces a perma- 
nent magnetization in the weaker one, which can be sustained at 
temperatures higher than its own transition temperature. Several 
branches of surface magnons are also found. 5 refs, 1 fig. 
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45149 (C—85/133) On the gy stable states 
Sherrington-Kirkpatrick model. Parga, N.; Parisi, G. 
national Centre for Theoretical Physics, Trieste (Italy)). Tul 
1985. 2ip. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702674. 

By using a steepest descent algorithm we calculate the at- 
traction basin of locally stable states of the Sherrington-Kirkpatrick 
model of spin glasses. Looking for correlations among these states 
we show the existence of clusters of spins and construct a cluster 
Hamiltonian. 16 refs, 7 figs. 


45150 
within the nearly 


(International i si 
(Italy)). Jul 1985. 1lp. NTIS (US Sales Only), PC A02/ME 
A01. File Number DE86702651. 

The energy properties of surface and adsorption-like states 
were considered. In comparison with quasi-three-dimensional model 
which was presented earlier, the model described in this paper has 
pure three-dimensional character. Electronic states in fcc crystal 
were described using two-band model of the nearly free electron 
approximation. Adsorbed atoms, treating as scattering centres were 
described by the small radius potential approximation. 4 refs, 3 figs. 


45151 (IC—85/141) Theory of Fractional Quantum Hall 
Effect. Kostadinov, I.Z. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Aug 1985. 27p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86702652. 

A theory of the Fractional Quantum Hall Effect is con- 
structed based on magnetic flux fractionization, which lead to insta- 
bility of the system against selfcompression. A theorem is proved 
stating that arbitrary potentials fail to lift a specific degeneracy of 
the Landau level. For the case of 1/3 fractional filling a model 3- 
particles interaction is constructed breaking the symmetry. The 
rigid 3-particles wave function plays the role of order parameter. In 
a BCS type of theory the gap in the single particles spectrum is 
produced by the 3-particles interaction. The mean field critical be- 
haviour and critical parameters are determined as well as the Gins- 
burg-Landau equation coefficients. The Hall conductivity is calcu- 
lated from the first principles and its temperature dependence is 
found. The simultaneous tunnelling of 3,5,7 etc. electrons and quan- 
tum interference effects are predicted. 26 refs, 5 figs. 


(IC—85/143) Phase diagram of Ising square lattice 
with unequal nearest- and next-nearest-neighbour 
interactions. Sadiq, A.; Yaldram, K. (International Centre 
for Theoretical Physics, Trieste (Italy)). Aug 1985. 23p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86702653. 

The phase diagram of an Ising square lattice gas with un- 
equal nearest- and next-nearest-neighbour repulsive interactions is 
investigated for a situation where the ratio R between the nearest- 
and the next-nearest-neighbour interaction is 0.75. Monte Carlo sim- 
ulation results of the specific heat, order parameter and its suscepti- 
bility and the anisotropy of tracer diffusion coefficient are used to 
delineate the various phase boundaries. This system is found to ex- 
hibit degenerate (2 x 2)sub(+) and (2 x 2)sub(-) phases in a narrow 
range of coverages around theta=0.25 and theta=0.75 and T/ 
phisub(nn) approx.= 0.18 and it orders in (2 x 1) structure in the 
coverage range of 0.375 to 0.625 below T/phisub(nn) approx.= 
0.359. Here phisub(nn) denotes the strength of nearest-neighbour 
interaction. 18 refs, 15 figs. 


45153 oo New ees PS 
proximations for the thermodynamic functions 

fluids. Ebeling, W. (International Cen 

Physics, Trieste (Italy)). Aug 1985. 1 

Only), PC A02/MF A0O1. File Number 86702655. 

By using the available knowledge about series expansions in 
the low-temperature Wigner region and in the high-temperature 
Debye-region, Pade approximations are constructed which cover 
ah: Cais cewelbteile taieh of deaiiie ead tembaitees ¢ 
refs, 2 figs, 1 tab. 
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45154 (iC—85/159) CPA study of the phonon structure 
of disordered superlattices. Shijie Xiong; Gendi Pang; Chien- 
hua Tsai. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Aug 1985. 15p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86702659. 

The phonon structure of superlattices or modulated alloys 
with substitutional disorder is studied in the Coherent Phase Ap- 
proximation (CPA). We consider first the case with diagonal disor- 
der only, by adopting a virtual crystal approximation for the force 
constants. Then we treat the more complicated case with inclusion 
of off-diagonal disorder. Numerical examples are also studied in 
both cases. 10 refs, 4 figs. 


45155 (iC—85/163) Propagation of electromagnetic 
waves in superlattices. Hang Shi; Chienhua Tsai. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. 19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702660. 

The propagation characteristics of electromagnetic waves in 
infinite and semi-infinite superlattice media are discussed with spe- 
cial reference to the dispersions, attenuations and densities of states 
of various modes of polarization. 10 refs, 7 figs. 


45156 (iC—85/164) Localization length and fractal di- 
mension of band centre states for 1-d off-diagonal disordered 
systems. Roman, E.; Wiecko, C. (International Centre for 
Theoretical Physics, Trieste (Italy)). Aug 1985. 1lp. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702661. 

We study and characterize the eigenstates near the centre of 
the band of a 1-d tight binding model with off-diagonal di 
Wsub(T). We find a new exponent for the localization length 
lambda on an energy-dependent range of disorder Wsub(T). We 
correlate this feature with a change of structure of the wave-func- 
tion displayed by the behaviour of its fractal dimensionality. 8 refs, 
3 figs. 


45157 (IC—85/199) Model for bimetallic interfaces. Das, 
M.P.; Nafari, N. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Aug 1985. 12p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86702901. 

We have developed a theoretical model by considering the 
charge rearrangement in the region of a bimetallic interface. By 
wiiee tea. deeilly. teaietel eatin. ee kane atten ade 
tionally interfacial energies due to pairs of semi-infinite jellia in con- 
tact. We infer that the electronic interaction has an important role 
in the bimetallic adhesion. 19 refs, 3 figs, 1 tab. 


(JINR—R-14-85-423) Extinction in mosaic crys- 
tals. General solution of transfer equations. P N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). . of Neu- 
tron Physics). 1985. 15p. (In Russian). NTIS (US Sales 
as PC A02/MF A0O1. File Number DE86702922. 

The secondary extinction related to the neutron or x-ray dif- 
fraction in mosaic crystals is analysed in the framework of the 
transport theory. The initial transfer equations, valid for a general 
type of crystals, are first simplified on the assumption that all the 
diffracted radiation are registered. Then these equations are solved 
for a general anisotropic model of crystal microstructure. The final 
solution is simplified while choosing definite models of mosaic dis- 
tribution. It permits to obtain practical correction formulas for sec- 
ondary extinction. 16 refs.; 3 figs. 


45159 


. (Hungarian 
ed gee gyn ponte By Bae te ng 
a) 1986. 13p. (CONF-860746—2). NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE86901527. 
From Anomalous rare earths and actinides; Grenoble, 
eee ee 
A trial state of the kind suggested by Brandow is used for 
the nondegenerate periodic Anderson model with arbitrary band 
filling. An approximate N-parameter minization is carried out ana- 
lytically. A Gutzwiller-type expansion apparently leads to predict- 
ing a magnetic instability even in the valence fluctuation regime. 
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45160 oa pp 8-9) Spin waves at surfaces and 
interfaces in cubic Heisenberg systems. Xu, B.X.; Mostoller, 
M.; Raj A.K. (Louisiana State Univ., Baton Rouge). 


Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 


In Solid State Division progress report for period ending 
September 30, 1984. 

In this work, the authors present illustrative results for spin 
waves at those surfaces and interfaces in cubic Heisenberg ferro- 
magnets that can be described by the very si linear chain 
mappings. The seven systems treated are sc(001), (110), and (111); 
fec(001) and (111); and bec(001) and (110). The interfaces they con- 
sider consist of two semi-infinite lattices cut in the same way and in 
crystallographic registry with each other, which are brought to- 
gether. Only first neighbor exchange is included. Interactions differ- 
ent from bulk values are allowed within the first plane and between 
the first and second planes on either side of the interface, as well as 
between the first planes on opposite sides. For surface calculations, 
the exchange interactions between the two half crystals are turned 
off. 


45161 | (ORNL—6128, pp 10-11) Elastic vibrations in 
fractal systems. Liu, S.H. Ridge National Lab., TN). 
Mar 1985. NTIS, PC -A13/MF Al. File Number 
DE85008766. 


In Solid State Division progress report for period ending 
September 30, 1984. 

Fractals and a variety of disordered solids share the intrigu- 
formation. Consequently, it is of interest to analyze the physical 


wed that d = 2in3/1n5. These authors used an iso- 
tropic force model in which the elastic constants for compression 
and shear are equal. Real solids do not have this property. A more 


45162 (ORNL—6128, pp 13-15) Paramagnetic form fac- 
tors from itinerant electron theory. Cooke, J.F.; Liu, S.H.; 
Liu, A.J. (Oak Ridge National Lab., TN). Mar 1985. NTIS, 
PC AG/MF AOl. ile Number DE85008766. 


ceptibility. The method is based on two observations: (1) that the 
largest contribution to the sum comes from states near the Fermi 
level, and in transition metals these are largely d states; and (2) that 
the dipole matrix elements between states in the d bands are very 
small. 


45163 (ORNL—6128, pp 15-16) Band structure effects 
in the electronic of solids assessable by neutron 
scattering studies. Cooke, J.F.; Blackman, J.A.; Mor : 
(Oak Ridge National Lab., TN). Mar 1985. NTIS, Al3/ 
MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors present here some results from two different 
studies of the theory of inelastic neutron scattering for energy 
transfers of a few electron volts or less. The purpose of this work is 
to aid in assessing the feasibility of determining new information 
about electronic transitions (band structure effects) and elementary 
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excitations at higher energy transfers. The first study is concerned 
with the possibility of determining band structural information for 
semiconductors. This work represents an extension of previous cal- 
culations for silicon and germanium to Q’s which are more relevant 
to realistic experimental conditions. The second and more ambitious 
study is to investigate the scattering from ferromagnetic transition 
metals, which results from electronic transitions as well as elemen- 
tary excitations (spin waves). 


45164 (ORNL—6128, pp 18-19) Phase ——_- in a 
third-rank tensor Hamiltonian: to systems with 
tetrahedral . Rasolt, M.; Haymet, A.D.J. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
AO1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 

Orientational phase transitions for molecules of tetrahedral 
symmetry (e.g., solid methane) have occupied considerable interest 
and effort. All such studies, however, are based exclusively on 
either mean field (MF) calculations or numerical simulations, and 
therefore, definite predictions about the nature of the phase transi- 
tions are scarce. Here the authors describe the first renormalization 
group (RG) study of a continuum model Hamiltonian for tetrahe- 
dral symmetry and then make definite predictions regarding its crit- 
ical behavior to order epsilon identical with 4-d, which is, there- 
fore, in the range of small quartic coupling. 


45165 (ORNL—46128, pp 20) Long-range part of the 
interaction between two hydrogen impurities in jellium. 
Perrot, F.; Rasolt, M. Mar 1985. NTIS, PC A13/MF AOl. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors have derived the first pair interactions between 
two protons in which the important nonlinear screening of the 
proton with the host electrons has been included. The results for 
three different host electron density parameters (i.¢c., r/sub s/ = 
2.07, 2.65, and 3.93) are presented. The authors plan to apply such 
pair interactions to the 8 phase of metal hydrides to predict the 
phonon spectrum of the H sublattice and thus to motivate some 
neutron experiments for these systems. 


45166 (ORNL—6128, pp 22-23) Lattice vibrations in K/ 
sub c/Rb/sub 1-c/ alloys. lan, T.; Mostoller, M.; Gray, 
L.J. (Oak Ridge National ., TN). Mar 1985. NTIS, PC 
A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 


September 30, 1984. 
The authors have already studied this s theoretically 


ystem 

using the mass defect coherent potential approximation (CPA) oan 
the CPA-F. The deficiencies in the mass defect CPA and CPA-F 
theories have led them to apply a more sophisticated approximation 
which was developed by Kaplan, Leath, Gray and Diehl (KLGD). 
This approximation is a generalization of the CPA which is not re- 
stricted to single site averaging, but can include cluster scattering. 
More important, it can incorporate force constant changes without 
any restrictions. As a first application of KLGD, they have includ- 
ed nearest neighbor radial and tangential force constant changes 
with single site averaging. As in the previous cases, all longer range 
forces are included in a virtual crystal approximation. In this study 
they have not tried to fit the force constants. Instead they have 
used a pseudopotential approximation by Gruenewald and Scharn- 
berg to determine the force constants in K-Rb alloys. 


45167 (ORNL—6128, pp 23-24) Ionic potential models 
> Seeaietee hanna Go eis concen, Seeieter, Be; 
, J.C. (Oak Ridge National Lab., TN). Mar 1985. 
Nii PC A13/MF A0O1. File Number DE85008766. 
In Solid State Division progress report for period ending 
September 30, 1984. 

There have been extensive experimental and theoretical stud- 
ies of the properties of defects in insulators, primarily for cubic sys- 
tems like the alkali halides, the alkaline-earth oxides, and fluorite 
structure crystals. Recently, calculations of defect properties have 
been done for materials of lower symmetry such as a-alumina and 
insulators that have the rutile structure. The potential model used 
in these calculations is the shell model, whose constituents are the 
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charged ion cores and electronic shells, with the shells bound har- 
monically to their cores and with long-range Coulomb interactions 
between the charged constituents. They apply this model to TiO. 
and MnF;. 


(ORNL—6128, 30-31) Laser-solid interactions 
and rapid solidification: m er and interfacial model of 
crystal growth and um dopant segregation. Wood, 
R.F.; Cooke, J.F.; lan, T.; Mostoller, M. (Oak Ridge 
National Lab., TN). Mar 1985. NTIS, PC A13/MF AO1. 
File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The elementary phenomenological theory of crystal growth 
ignores the structure of the liquid-solid interface, and therefore all 
of the interface-related quantities appearing in the theory must be 
considered as having been averaged in some sense over the configu- 
rations through which the interface passes. There have been several 
developments extending the kinetic rate approach on which the 
classical theory is based to multilayer interfacial regions. However, 
until the advent of pulsed-laser annealing and the well-controlled, 
one-dimensional melting and resolidification obtained with it, there 
has been little impetus to develop and test multilayer models. The 
authors are in the process of developing a model for nonequilibrium 
crystal growth based on a multilayer treatment of the interface 
similar to one proposed by Fletcher. 


45169 Surface segregation during deposition. Eykholt, 
R.; Srolovitz, D.J. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Applied Physics; 60: 
No. 5, 1793-1796(1 Sep 1986). 

Both the steady-state and transient solute (impurity) concen- 
trations at the surface of a film during its deposition are calculated 
as a function of deposition rate, temperature, diffusivity, bulk film 
solute concentration, and segregation energy. The steady-state 
solute concentration at the surface is found to increase upon in- 
creasing either the solute diffusivity or the magnitude of the (nega- 
tive) segregation energy, or upon decreasing the deposition rate. 
The transient concentration profile at the start of deposition relaxes 
toward the steady-state profile as 1/t-italic. Implications of the 
present results for film growth mechanisms and methods to control 
the degree of segregation via manipulation of deposition parameters 
are discussed. 


45170 Fracture mechanics model of fragmentation. 
Glenn, L.A.; Gommerstadt, B.Y.; Chudnovsky, A. (Physics 
Department, University of California, Lawrence Livermore 
National Laboratory, P. O. Box 808, Livermore, California 
94550). Journal ra Applied Sa 60: No. 3, 1224-1226(1 
Aug 1986). Contract W-7405-ENG-48. 

A model of the fragmentation process is developed, based on 
the theory of linear elastic fracture mechanics, which predicts the 
average fragment size as a function of strain rate and material prop- 
Oe ee eine dn te en ee 
ing Griffith's solution in the low-strain-rate limit and Grady’s solu- 
tion at high strain rates. 


- Scaling relations for grain autocorrelation func- 

tions during nucleation and growth. Axe, J.D.; Yamada, Y. 
(Department of Physics, Brookhaven National 
Upton, New York 11973-5000). Physical Review [Section] B: 
Condensed Matter; 34: No. 3, 1599-1606(1 Aug 1986). Con- 
tract AC02-76CH00016. 

The kinetics of grain growth associated with a first-order 
phase transformation is studied with use of the Kolmogorov model 
(constant nucleation rate within the metastable phase; constant 
growth rate of the nucleated grains) in one and two dimensions (d- 
italic = 1 and 2). The time-dependent grain-size distribution func- 
tion and grain autocorrelation function, G-italic/sub s-italic/(r,t- 
italic), are calculated exactly for d-italic = 1. For d-italic = 2, G- 
italic/sub s-italic/(r,t-italic) is estimated by Monte Carlo simulation. 
Scaling relations, G-italic/sub s-italic/(r,t-italic) = F-italic(r-italic/ 
R-italic(t-italic)), using forms for F-italic(x-italic) which are exact 
for t-italic-+0 are investigated. It is found that while such scaling 
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relations are no longer exact in late stages of growth, they continue 
to provide accurate simple approximations. 


sional lattice-gas phase diagrams. 

T.L.; Roelofs, L.D. (Department of Physics and Astrono- 
my, University of Maryland, College Park, Maryland 
20742). Physical Review [Section] B: Condensed Matter; 34: 
No. 3, 1616-1623(1 Aug 1986). 

We present a method of computing coverage discontinuities 
in two-dimensional lattice-gas phase diagrams using transfer matri- 
ces. By applying the method to Baxter’s generalized hard-square 
model, we find good agreement with exact results. This method 
also can be used to estimate the position of multicritical points, and 
we again find good agreement with exact results and with previous 
work on the Ising metamagnet. We discuss the transfer-matrix ei- 
genvalue spectrum around an Ising tricritical point and verify the 
prediction of conformal invariance that the finite-size scaling behav- 
ior of each of the leading eigenvalues is governed by a different 
critical exponent at the critical point. We show numerically that the 
finite-size convergence of the free energy at the (Ising-like) tricriti- 
cal point of Baxter’s model is consistent with a conformal anomaly 
of (7/10). We show that the justification of a commonly used 
method to locate multicritical points using simultaneous scaling of 
the correlation length and the “persistence length” is misleading. 
Finally we suggest a method of estimating the position of multicriti- 
cal points using information from only one strip width. 


45173 Scaling theory of pore growth in a reactive solid. 
Kerstein, A.R.; Bug, A.L.R. (Sandia National Laboratories, 
Livermore, California 94550). Physical Review [Section] B: 
Condensed Matter; 34: No. 3, 1754-1761(1 Aug 1986). 

Pores in a reactive solid are modeled as a randomly selected 
fraction p-italic of the bonds of a lattice. Solid bonds adjacent to 
the open porosity are consumed, leading to the opening of previ- 
ously closed pores. Just above the pore percolation threshold p- 
italic/sub c-italic/, exact analysis of the Bethe lattice indicates ya 
the solid is consumed in a time t-italico—In[In(1/e)], where « = 
italic-p-italic/sub c-italic/. A scaling argument, supported by ‘i 
putational results, gives t-italico—In(1/e) for finite-dimensional lat- 
tices. Aspects of the time-varying morphology of the solid are ex- 
amined analytically and computationally. 


45174 Vapor-phase growth of amorphous materials: A 
molecular-dynamics study. Schneider, M.; Rahman, A.; 
Schuller, I.K. (Materials Science and Technology Division, 
Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review [Section] B: Cuadetied Matter; 34: No. 3, 
1802-1805(1 Aug 1986). Contract W-31-109-ENG-38. 

We have studied the vapor-phase growth of a mixture of 
two differently sized Lennard-Jones particles as a function of rela- 
tive atomic size and substrate temperature, and we investigated 
what influence the substrate has on the growth. As a function of 
relative atomic size there is an abrupt change from well-layered 
crystalline growth to a nonlayered disordered growth. This transi- 
tion is not affected in a substantial way by temperature or size of 
the substrate atoms or by the periodic boundary conditions used in 
the calculations. 


45175 Kondo lattice and the formation of a heavy-fer- 
mion state. Tesanovic, Z.; Valls, O.T. (Schoo! of Physics 
and Astronomy, University of Minnesota, Minneapolis, Min- 
nesota 55455). Physical Review {Section] B: Condensed 
Matter; 34: No. 3, 1918-1925(1 Aug 1986). 

We develop a new theoretical model for the Kondo lattice. 
We find that the Kondo lattice is qualitatively different from a col- 
lection of independent impurities: The ground state is characterized 
by coherence in the effective hybridization matrix. The low-tem 
perature excitations are heavy fermions. The interactions between 
heavy fermions mediated by fluctuations around the mean-field so- 
lution are weak but can be long ranged in the Kondo regime. As a 
result, the Kondo lattice is prone to instabilities which we discuss 
in the context of recent experiments. 


iforni Review 
[Section] A: General Physics; 34: No. 2, 1462-1471(Aug 1986). 
This paper is concerned primarily with the development of 

an analytic approach to the theory of steady-state velocity selection 
in the boundary-layer model of dendritic solidification. We consider 
the two-dimensional version of this model with a fourfold crystal- 
line anisotropy a in the surface tension. By extending a WKB 
method introduced in an earlier paper, we are able to determine the 
a dependence of the selected growth rate in the limit of small a; 
and we are also able to study this rate for larger a’s in the limit in 


structure of the solvability condition in problems of this kind. 


45177 Green's functions for interstitial impurities. Gonis, 
A. ———- of Physics and Astronomy, Northwestern 
University, Evanston, Illinois 60201). Physical Review [Sec- 
tion] “ Condensed Matter; 34: No. 2, 1290-1292(15 Jul 1986). 

multiple-scattering formalism is presented which allows 
tha colaulhdian of taoeaids Wadiedpaaedesd aaa emu te 
purities in either pure materials or concentrated substitutionally dis- 
ordered alloys. The method is exact and computationally practical. 
A comparison of the method with alternate techniques for treating 
interstitial impurities is also presented. 


45178 Exchange and correlation energy in a nonuniform 
fermion fluid. Rasolt, M.; Geldart, D.J.W. (Solid State Divi- 
sion, Oak Ridge N: National , Oak Ridge, Tennes- 
see 37831). Physical Review [Section] B: Condaeed Matter; 
34: No. 2, 1325-1328(15 Jul 1986). Contract AC05- 
840R21400. 

Recent results for the surface energy of jelliumlike surfaces 
are investigated within the functional-density formalism. These re- 
sults along with first-principles considerations support the conten- 
tion that the first gradient coefficient of the exchange and correla- 
tion energy, in its u-italicn-italicm-italico-italicd-italici-italicf-italici- 
italice-italicd-italic form, is the proper nonlocal correction to the 
local-density approximation in extended systems. 


45179 Comment on a of low-energy electron 
diffraction for studies of surface order-disorder phenomena”. 
Bartelt, N.C.; Einstein, OTL: Roelofs, L.D. (Department of 
Physics and "Astronomy, University of Maryland, College 
Park, Maryland 20742). physical Review Letters; 56: No. 26, 
2881-2881(30 Jun 1986). 

A Comment on the Letter by W. Moritz and M. G. Lagally, 
Phys. Rev. Lett. 56, 865 (1986). 


45180 Survival 
and inherent scaling invariance and 
approximation. Stella, A.L. eee College Pek, Maryland 
tronomy, University of Maryland, Co! Maryland 
1986) Physical Review Letters; 56: Now D, 2430-2430(2 Jun 
1 

A Comment on the Letter by L. Pietronero, Phys. Rev. 
Lett. 55, 2025 (1985). 
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REFER ALSO TO CITATION(S) 4757, 4758, 4759, 4768, 4783, 4792, 4837, 
4912, 4913, 4981, 4982, 4983, 5010, 5025, 5436, 5437, 5438 


45181 (IC—85/62) Curved flux line effects in a type-II 
superconducting hollow cylinder. Shehata, L.N.; Refai, T.F. 
ternational Centre for Theoretical ysics, Trieste 
taly)). Jun 1985. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number D 702725. 
fields created by curved or straight flux lines as 
well as the magnetic fields within a type-II superconducting hollow 
cylinder are presented for the case when an external field is applied 
within the hollow region. In order that the theoretical calculations, 
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and especially those of the stray field, might be confirmed, an ex- 
perimental set-up is proposed that can also be used to measure the 
effect of a sharp edge of field intensity. 8 refs, 1 fig. 


(IC—85/109) Tunneling effect 
impurities. 


Ahmed, M. Fret wee Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1985. 14p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86702723. 

We investigate the influence of transition metal impurities on 
the amplitude of the Josephson tunneling current. We consider a 
junction made up of two identical superconductors containing tran- 
sition metal impurities and define a parameter K which is the nor- 
malised difference of the derivative of Josephson currents for su- 
perconducting pairs with and without magnetic impurities. We find 
K=0 for U/tGAMMA<1 and K=0.129 for U/rGAMMA> >1 
in the Abrikosov-Gorkov theory, as well as large deviations of K 
from this value for 1<U/mGAMMA <3, where U/tGAMMA is 
the parameter of the Anderson theory. 30 refs, 1 fig. 


45183 (IC—85/153) Flux spiral instability in a transport 

current carrying type II superconductor. Shehata, L.N.; Saif, 

A.G. (International Centre for Theoretical Physics, Trieste 

ont Aug 1985. 18p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702724. 

The nucleation of vortex flux lines on a surface of a trans- 
port current carrying type II superconductor in the presence of an 
external magnetic field Hsub(e) occurs at Hsub(e) approx. = 
Hsub(cl), the first critical field. A spiral flux line in a long cylinder 
and in a long thin ellipsoid is investigated. In the latter case the 
force-free magnetic fields are also considered. 17 refs, 2 figs. 


a Thermoelectric generation of magnetic flux in thin- 
film superconductors. Gray, K.E. (Materials Science and 
Technology Division, Aampens National Laboratory, Ar- 
gonne, ois 60439). Physical Review Letters; 56: No. 26, 
rn ee Jun 1986). Contract W-31-109-ENG-38. 
A Comment on the Letter by J. C. Garland and D. J. Van- 
Harlinger, Phys. Rev. Lett. 55, 2047 (1985). 


45185 Enhanced superconductivity in quasi-two-dimen- 
sional systems. Hirsch, J.E.; Suieie, D.J. (Department of 
Physics, University of California, San Diego, La Jolla, Cali- 
fornia 92093). Physical Review Letters; 56: No. 25, 2732- 
2735(23 Jun 1986). 

We show that the tendency for superconductivity of a 
weakly coupled 2D electron system can be significantly enhanced if 
the Fermi energy is close to a logarithmic Van Hove singularity in 
the density of states. Using results from perturbation theory, sup- 
ported by quantum Monte Carlo simulations, we calculate T-italic/ 
sub c-italic/ and explore the effects of the quasiparticle lifetime and 
higher-order interactions on this enhancement. This mechanism 
suggests possible new directions in the search for 2D excitonic su- 
perconductivity. 
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REFER ALSO saree 4987, 5241, 5709, 5711, 5713, 5814, 5911, 
5918, 6035, 6096, 6662 


45186 (CBPF-NF—070/85) Invariant path integration 
and the functional measure for Einstein gravitation theory. 
Botelho, L.C.L. (Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro). 1985. aa (US Sales Only), PC A02/MF 
A01. File Number DE86702872. 

An invariant path integral approach is proposed for the Ein- 
stein gravitation theory suitable to the analysis of the associated 
functional measure problem. The proposed formulation is used to 
analyse the phenomenon of quantum gravity in two dimensional 
space times. 


45187 (CBPF-NF—076/85) Experimental _ evidence 
against a Lorentz Aether Theory (LAT). Tiomno, J. (Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro). 1985. 12p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702873. 
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Computation in Relativity violating theories is made using 
Einstein's co-moving coordinates. Results of Mansouri and Sexi are 
confirmed and extended. Application of the method to a form of 
LAT usually explicitly adopted lead to predictions shown to be up 
to 10° times larger then the experimental results already known. 


45188 (CBPF-NF—087/85) Dynamics of the interaction 
between classical and quantum systems and the reduction of 
the wave packet. Amaral, C.M. do; Joffily, S. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro; Rio de Janeiro 
Univ. (Brazil). Inst. de Fisica). 1985. 12p. NTIS (US Sales 
ena PC A02/MF AO1. File Number DE86702861. 

A variational form for the dynamics of a classical system 
interacting with a quantum one is presented. A system of coupled 
equations characterizing these two sub-dynamics in interaction is 
proposed as a nonlinear generalization of the nonrelativistic quan- 
tum theory. These equations match those of the usual classical and 
quantum dynamics when no interaction is present between them. In 
satiate ths colemante of Oeil tad af enitan Sc the aahtaiitien 
of nuclear models in which some degrees of freedom are treated 
quantum-mechanically and others classically, the equations derived 
in this paper may be interesting to describe the reduction of the 
wave packet. 


45189 (CONF-860880—15) Theoretical considerations in 
the design of multilayer x-ray optics. Perkins, R.T.; Thorne, 
J.M.; Pew, H.K. (Brigham Young Univ. 3 Provo, UT 
(USA)). 1986. Contract AS08-84DP40199. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE: 6013307. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

There is increasing interest in the application of multilayers 
to figured x-ray optics. Two concepts in design appraoch are pre- 
sented. The requirements for image formation with a multilayer 
device are discussed. A geometrical approach is used. The possible 
affect of multilayers on image quality is studied. Models for the re- 
flectivity of x rays by multilayers are compared briefly. 18 refs., 3 


45190 (EGG-CS—7233) SIMION PC/AT user's manual 
version 2.0. Dahl, D.A.; Delmore, J.E. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Apr 1986. Contract ACO07- 
761D01570. 64p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE86013479. 
SIMION is an electrostatic lens analysis and design program 
originally developed by D.C. McGilivery at Latrobe University, 
t of Physics and Chemistry, Bundoora Victoria, Austra- 
lia 1977. This version of SIMION has been extensively rewritten 
and expanded for highly interactive use on PC/AT class comput- 
ers. 


45191 (IC—85/53) Non-uniform non-resonance and exist- 
ence of periodic solutions of some third order non-linear ordi- 
nary differential equations. Ezeilo, J.O.C.; Nkashama, M.N. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1985. 23p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702602. 

In a recent paper by Ezeilo and Onyia, two differential equa- 
tions were studied and the existence and uniqueness of 27-periodic 
solutions established subject to certain non-resonant conditions. It is 
shown in the present paper that these existence and uniqueness re- 
sults are indeed valid, even for more general equations, subject to 
even weaker non-resonant conditions. 5 refs. 


45192 (iC—85/58) Spontaneous compactification and 
Ricci-flat manifolds with torsion. McInnes, B. (International 
Centre for Theoretical Physics, eR (Italy)). Jun 1985. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86702618. 

The Freund-Rubin mechanism is based on the equation 
Rsub(ik)=lambdagsub(ik) (where lambda>0), which, via Myers’ 
Theorem, implies “spontaneous” The difficulties 
ene ave aes a a eee 
resolved if torsion is introduced and lambda set equal to zero, but 
then compactification "by hand” is necessary, since the equation 
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Rsub(ik)=0 can be satisfied both on compact and on non-compact 
manifolds. In this paper we discuss the global geometry of Ricci- 
flat manifolds with torsion, and suggest ways of restoring the 
“spontaneity” of the compactification. 24 refs. 


45193 (iC—85/60) On the extension of (LH)sup(p) - 
functions in polydises. Chee, P.S. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1985. 10p. NTIS 
(US Sales Only), A02/MF A0Ol. File Number 
DE86702603. 

The aim of this article is to develope a theorem applicable to 
holomorphic functions. The hypothesis says that there exists u=Ref 
where f is holomorphic on E such that chemical bondGchemical 
bondsup(p)< =u on E, and the conclusion says that there exist 
v=ReF where F is holomorphic in Usup(n) such that chemical 
bondGchemical bondsup(p)<=V in Usup(n). Holomorphic func- 
tions with such properties are said to belong to Lumer’s Hardy 
space (LH)sup(p) (U)sup(n). 10 refs. 


45194 (iC—85/72) New effects of relevance to high speed 
computer technology. Khan, I. (International Centre for The- 
oretical Physics, Trieste (Italy)). Jun 1985. 4p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86702619. 

Based on arguments from fundamental theory new effects 
are predicted. These effects if confirmed would seem to have po- 


tential relevance to high speed computer technology. 1 ref. 


45195 (IC—85/83) Super extension of WKI integrable 
systems, Erbay, S.; Oguz, O. (International Centre for The- 
oretical Physics, Trieste (Italy)). Jul 1985. 9p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86702604. 

A super extension of WKI integrable systems proposed using 
a super-s] (2,R) valued soliton connection 1-form. Classes of super- 
integrable non-linear evolution equations are found. 


45196 (iC—85/84) Super soliton connection. Gurses, M.; 
Oguz, O. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Jul 1985. 17p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702605. 

Integrable super non-linear classical partial differential equa- 
tions are considered. A super s1(2,R) algebra valued connection 1- 
form is constructed. It is shown that curvature 2-form of this super 
connection vanishes by virtue of the integrable super equations of 
motion. A super extension of the AKNS scheme is presented and a 
class of super extension of the Lax hierarchy and super non-linear 
Schroedinger equation are found. O(N) extension and the Baeck- 
lund transformations of the above super equations are also consid- 
ered. 15 refs. 


45197 pe Spontaneous compactification of extra 
dimensions in eleven-dimensional quantum gravity. Nguyen 
van Hieu. ternational Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1985. 36p. NTIS (US Sales Only), 1 PC 
A03/MF AO1. File Number DE86702620. 

The reduction of the eleven-dimensional pure gravity theory 
to a field theory in the four-dimensional Minkowski space-time by 
means of the spontaneous of the extra dimensions 
is investigated. The contribution of the quantum fluctuations of the 
eleven-dimensional second rank symmetric tensor field to the cur- 
vatures of the space-time and the compactified space of the extra 
dimensions are calculated in the one-loop approximation. It is 
shown that there exist the values of the cosmological constant such 
that the resulting four-dimensional theory is self-consistent. 67 refs. 


quantization of gravity. 
T.; Zanelli, J. (International Centre for 
Theoretical Ph Trieste (Italy); Chile Univ., Santi 
t. de Fisica). Jul 1985. 15p. NTIS (US Sales Only), 
A A01. File Number DE86702615. 

We present a scheme for carrying out in part the program of 
quantization of gravity in canonical form. The idea is to exploit the 
covariance of any Lagrangian theory under changes in the general- 
ized coordinates, to select a particular ordering for the operator 
constraints of quantum gravity. A modified form of the canonical 
commutation relations (CCR’s) is used which maintains full covar- 


iance under diffeomorphisms in three-space. The resulting commu- 


45198 (iC—85/102) Canonical 
Christodoulakis, 
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tator " eee Seo nee = eee eee 
consistency. Some remarks are made about the possible renormali- 
zability and unitarity of the resulting theory, as well as the possible 
vanishing of the renormalized cosmological constant. 15 refs. 


45199 (iC—85/111) Induced quantum torsion. Denardo, 
G.; Spallucci, E. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Istituto Nazionale di Fisica Nucleare, 
Trieste (Italy)). Jul 1985. 14p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86702616. 

We study pregeometry in the framework of a Poincare 
gauge field theory. The Riemann-Cartan space-time is shown to be 
an "effective geometry” for this model in the low energy limit. By 
using Heat Kernel techniques we find the induced action for curva- 
ture and torsion. We obtain in this way the usual Einstein-Hilbert 
action plus an axial Maxwell term describing the propagation of a 
massless, axial vector torsion field. 23 refs. 


45200 (iC—85/112) Superconformal tensor calculus and 
matter couplings in six dimensions. Bergshoeff, E.; Sezgin, 
E.; Proeyen, A. van. (International Centre for Theoretical 
Physics, Trieste (Italy); Louvain Univ. (Belgium)). Jul 1985. 
59p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86702617. 

Using superconformal tensor calculus we construct general 
interactions of N=2, d=6 supergravity with a tensor multiplet and 
a number of scalar, vector and linear multiplets. We start from the 
superconformal algebra which we realize on a 40 + 40 Weyl multi- 
plet and on several matter multiplets. A special role is played by 
the tensor multiplet, which cannot be treated as an ordinary matter 
multiplet, but leads to a second 40 + 40 version of the Weyl multi- 
plet. We also obtain a 48+48 off-shell formulation of Poincare su- 
pergravity coupled to a tensor multiplet. 28 refs, 8 tabs. 


(iC—85/117) On equivalence 
erated by pure first class constraints. Cabo, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1985. 
19p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702594. 

Dirac’s conjecture is proved for a general class of systems 
having only first class constraints. In other words, it is shown for 
that kind of problems that all the primary or secondary first class 
constraints generate equivalence transformations between physical 
states. 17 refs. 


45202 (IC—85/121) Recent advances in the density func- 
tional theory. Das, M.P. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jul 1985. 8p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86702609. 

The power and the success of the density functional theory 
(DFT) has been well-realized in the recent days in view of its ap- 
plications to a wide variety of systems. We outline the basic theory 
and point out its generalizations to various physical situations. We 
discuss the time-dependent version of the DFT and relate the time- 
dependent potential to the dynamical local 
field functions. 14 refs. 


45203 CO ee SS ee 
tential. Jameel, M. (International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1985. NTIS (US Sales 
Only), PC A02/MF AO1. File Number 1E 86702610. 

A solution of Schroedinger equation with Hulthen potential 
is presented using the (1)/N expansion technique. 7 refs. 


45204 (IC—85/144) Transition radiation from polariza- 
tion charges. Saffouri, M.H. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1985. 34p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86702611. 
A treatment of transition radiation is presented. This is based 
on the fields produced by the polarization charges in the radiation 
zone. These charges are extracted from the exact forms of the fields 
which were derived previously. A distinction is found between the 
radiation in the forward and in the backward regions. This would 
call for experimental verification. Comparison with other treat- 
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ments shows similarity in the general features but important differ- 
ences in the details. 9 refs, 5 figs. 


(iC—85/173) Darboux transformation’'s method 


ishen. (In 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 
1985. 8p. NTIS (US Sales I Paya A02/MF AOl1. File 
Number DE86702598. 
In this paper, several new solutions of the evolution equation 
for Kelvin-Helmholtz waves near direct resonance are obtained by 
Darboux transformation. 3 refs. 


45206 (iC—85/181) Thermodynamic of a free 
electron gas. Honghua Xu; Chienhua Tsai. (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1985. 
1lp. NTIS (US Sales Only), PC ‘A02/MF AOl. File 
Number DE86702612. 

The closed-time-path-Green function (CTPGF) theory 
avoids cumbersome infinite sums over discrete frequencies and ana- 
lytical continuations of the Matsubara formulation of many particle 
problems at non-zero temperatures. We evaluate in this short note 
the thermodynamic potential of a free electron gas at non-zero tem- 
peratures in the random-phase approximation (RPA). This is a new 
result which reduces correctly at 0 deg. K to the RPA correlation 
energy in the ground state. 


45207 (iC—85/188) On the gauge invariance of linear re- 
sponse theory. Adu-Gyamfi, D. (International Centre for 
Theoretical Physics, Trieste (Italy)). Aug 1985. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702613. 

We demonstrate in a simple way, using a unitary transforma- 
tion, the general gauge invariance of linear response theory. 17 refs. 


45208 (IC—85/210) Density functional theory general- 
ized to degenerate excited states. Tiecheng Li; Peiqing Tong. 
ternational Centre for Theoretical Physics, Trieste 
taly); Academia Sinica, Beijing (China)). Oct 1985. 13p. 
NTIS (US Sales Only), PC A02/MF AOi. File Number 
DE86702904. 

In this paper it is shown that the density functional theory 
can be generalized to systems with degenerate excited states. There 
is a one-to-one map between the subspace, spanned by the ground 
state and any one of the first degenerate excited states, and the sum 
of their densities. But only a one way correspondence exists be- 
tween external potential and subspace, as well as between external 
potential and the sum of densities. The extension of the Hohenberg- 
Kohn-Sham theory for degenerate excited states has also been de- 
veloped. 9 refs. 


45209 (IC—85/235) Some critical considerations on > 
present epistemological and scientific debate on 

anaen. CGhirardi, G.C. (International Centre for Theoreti- 

cal Physics, Trieste (Italy)). Sep 1985. 15p. NTIS (US Sales 

Only), PC A02/MF A0O1. File Number DE86702862. 

Some general methodological considerations aimed to guar- 
antee the necessary logical rigor to the present debate on quantum 
mechanics are presented. In particular some mi 
about the implications of the critical analysis put forward by Ein- 
stein, Podolsky and Rosen (EPR) which can be found in the litera- 
ture, are discussed. These misunderstandings are shown to arise 
from possible underestimates, overestimates and misinterpretations 
of the EPR argument. It is argued that the difficulties pointed out 
by EPR are, in a sense that will be defined precisely, unavoidable. 
A model which tries to solve the difficulties arising from quantum 
non separability effects when macroscopic systems are involved, is 
briefly sketched. 12 refs, 3 figs. 


(iC—85/260) Effective Einsteinian gravity oe 
Poincare gauge field theory. Baekler, P.; Mielke, E. 
ternational Centre for Theoretical Physics, Tries 
taly)). Oct 1985. Sp. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702874. 
The Poincare gauge theory of gravity should apply in the 
microphysical domain. Here we investigate its implications for ma- 
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crophysics. Weakly self double dual Riemann-Cartan curvature is 
assumed throughout. It is shown that the metrical background is 
then determined by Einstein's field equations with the Belinfante- 
Rosenfeld symmetrized energy-momentum current amended by spin 
squared terms. Moreover, the effective cosmological constant can 
be reconciled with the empirical data by absorbing the correspond- 
ing constant curvature part into the dynamical torsion of recently 
found exact solutions. Macroscopically this extra torsion remains 
undetectable. 31 refs. 


45211 (iC—85/267) Time-dependent density functional 
theory for multi-component systems. Tiecheng Li; Peiging 
Tong. (International Centre for Theoretical ics, Trieste 
(italy); Academia Sinica, Beijing (China)). Oct 1985. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86702909. 

The Runge-Gross version of Hohenberg-Kohn-Sham’s densi- 
ty functional theory is generalized to multi-component systems, 
both for arbitrary ti it pure states and for arbitrary time- 
dependent ensembles. 7 refs. 


45212 (IFT-P—21/85) 8 dependence of the Witten index. 
Alves, N.A.; Zimerman, A.H.; Aratyn, H. (Instituto de 
Fisica Teorica, Sao Paulo (Brazil); Hebrew Univ., Jerusalem 
(israel). Racah Inst. of Physics). 1985. 13p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702863. 

The 8-dependence of the regularized Witten index is com- 
mented in supersymmetric quantum mechanics focusing on the 
problem of periodic boundary conditions and the normalization of 


45213 (IFUSP-P—514) ene breakdown of sym- 
metry, Mach’'s principle conformal invariance in 
Schwinger’s gravity. Fleming, 7“ (Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 1985. 19p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702621. 

Schwinger’s scalar-tensor theory of gravity is shown to have 
spontaneous breakdown of symmetry as an important feature of 
cosmological solutions. Machian features are also examined. 


45214 (IFUSP-P—521) Scalar fields in Kasner-type 
space-times: Time dependent vacuum expectation values. 
Fleming, H.; Silveira, V.L.R. (Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 1985. 1lp. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702622. 

Non-constant vacuum expectation values of scalar fields in 
curved space-times generate important physical consequences. It is 
here shown this to be the case for a class of spatially homogeneous 
and anisotropic metrics. 


45215 SS 
the relativity. 1 


viewpoint and 
. The genesis of the Lorentz and Einstein 
theories. Villani, A. (Sao Paulo Univ. (Brazil). Inst. de 


Fisica). 1985. 33p. (In Portuguese). NTIS (US Sales Only), 
PC A03/MF AOL, File Number DE86702623. 

The historical aspects of the construction of the relativity 
theory by Einstein are presented. Its relationship with the Lorentz 
electron theory is discussed. 


- . gates ana Period doubling phenomenon in a 

Oliveira, C.R. de; Malta, C.P. 

(Geo Punlo't Univ. a (Beeld. Inst. de Fisica). 1985. 26p. NTIS 

S Sales Only), PC A03/MF AOl. File Number 
1E86702614. 

The properties of the solution of a nonlinear time delayed 
differential equation (infinite dimension) as function of two param- 
eters: the time delay tau and another parameter A (nonlinearity) are 
investigated. After a Hopf bifurcation period doubling may occur 
and is characterized by Feigenbaum’s delta. A strange atractor is 
obtained after the period doubling cascade and the largest Lya- 
punov exponent is calculated indicating that the attractor has low 
dimension. The behaviour of this Liapunov exponent as function of 
tau is different from its behaviour as function of A. 
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45217 (IFUSP-P—547) Time dependent ae prin- 
ciple description of the motion of a ve packet, 
Malta, C.P.; Aguiar, M.A.M. de. (Sao Paulo Se agg (Brazil). 
Inst. de Fisica). 1985. 23p. NTIS = Sales Only), PC A02/ 
MF AO1. File Number DE86702864 

As an illustration, the time dnote variational principle 
with parametrized wave function is applied to describe the free 
motion of a gaussian wave packet and its deformation when inter- 
acting with a potential barrier. 


45218 (IFUSP-P—548) Logarithmic corrections to the 
uncertainty principle and infinitude of the number of bound 
states of n-particle Perez, J.F.; Coutinho, F.A.B.; 
Malta, C.P. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 
18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702865. 

It is shown that critical long distance behaviour for a two- 
body potential, defining the finiteness or infinitude of the number of 
negative eigenvalues of Schroedinger operators in v-dimensions, are 
given by v sub(k) (rt) = - [v-2/2r]? - 1/(2rinr)? + ... - 1/ 
(2rinr.Ininr...In sub(k)r)? where k=0,1... for v not=2 and k=1,2... if 
v=2. This result is a consequence of logarithmic corrections to an 
inequality known as Uncertainty Principle. If the continuum thresh- 
old in the N-body problem is defined by a two-cluster break up our 
results generate corrections to the existing sufficient conditions for 
the existence of infinitely many bound states. 


(IFUSP-P—561) Quantum collisional evolution of 
a one-dimensional Fermi-gas: Numerical solution. Carlson, 
B.V.; Nemes, M.C.; Toledo Piza, A.F.R. de. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica; Centro Tecnico Aeroespacial, 
Sao Jose dos Campos (Brazil). Inst. de Estudos Avancados). 
1985. 26p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86702866. 

A numerical solution to the problem of the quantum colli- 
sional evolution of a one-dimensional Fermi gas is presented. The 
equation governing this dynamics is nonMarkovian non linear and 
can be solved exactly in this case. Two distinct time scales associat- 
ed with the relaxation process are observed, one connected with 
the establishment of correlations in the system and which is very 
short as compared to the second one, related to the evolution of the 
one body density, once correlations are established. 


45220 (IFUSP-P—562) Collision terms and effective 
interactions. Nemes, M.C.; Toledo Piza, A.F.R. de. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1985. 7 NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86702867. 

It is shown that the physics of collision terms, presently of 
widening application in connection with kinetic extensions of mean 
field descriptions, largely coincides with the physics behind the 
construction of density dependent effective interactions and mean 
fields in the context of static nuclear structure problems. The use of 
collision terms to extend mean field descriptions based on dynami- 
cal extrapolations of the static density-dependent mean field be- 
comes therefore a delicate matter. 


(IFVE-OTF—85-31) Scattering in conformal invar- 
Secciee Aeames a ont SSSR Serle 
“ei: 1985, 

Sales Only), P PC AaLMF AOl. ile Number ENC 
Seantels in 0 contenned teveshess quintem weitanite » é0- 
termined by multi-valuedness of a representation of the conformal 
group (i.e. by the operator implementing a conformal rotation 

through an angle of 277). 10 refs. 


45222 (INIS-SU—326, pp 196) Angular potential second- 
order functions. ~~ M. 1985. (in Russian). NTIS 
'S Sales Only), A21/MF AOI. File Number 
186780472. (CON-8504107-— Summa). 
From 35. national conference on nuclear spectroscopy and 
structure of atomic nuclei; Leningrad, USSR (16 Apr 1985). 
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45223 (PPJ—693) On the third-order upwind finite-dif- 
ference scheme in numerical analysis for initial-value 

lems. Takemoto, Y.; Abe, Y.; Naitou, H.; Yamabe, H. 
(Nagoya Univ. oo. Inst. of = Physics). Aug 1984. 
32p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86702608. 

The purpose of this paper is to present highly accurate and 
stable numerical solutions for the time-dependent Navier-Stokes 
equations. This numerical method utilizes uniformly third-order 
finite-difference scheme based on Quadratic a Interpolation 
for Convective Kinematics with Streaming 
TamtQUSCKEST) comand with Ga Daher ana Coll cnapet 
ing technique(QUICKESTMAC) for unsteady convection-dominat- 
ed flows. The solutions for a time-marching square cavity flow are 
obtained with Reynolds number 10,000 and the computed results 
prove the validity of this QUICKESTMAC method. 


45224 (JINR—R-2-85-577) On the variational principles 
for nonlinear nonpotential operators. K in, V.V.; 
Sevast’yanov, L.A.; Filippov, V.M.; Entralgo, E. (Joint 
Inst. ye Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics; Universitet an Narodov, Moscow 
(USSR)). 1985. tp. (in Russian). NTIS (US Sales Only), PC 
A02/MF AO1 Number DE86702869 
The inverse problem of the calculus of variations for nonlin- 
ear operator equations which determine the states of the minimum 
uncertainties of physical quantities in quantum mechanics with non- 
negative coordinate-momentum distributions is considered. A 


"Budapest. Gee 
. (in Russian). NTIS (US 
Number DE86702895. 


ics; Hungarian Academy o’ 
search Inst. for Physics). 4988. 
Sales Only), PC A02/MF AO1. 

Submitted to the Phys. Lett. . 

The partial wave analysis is performed for the Hamiltonian 
obtained earlier for a three-particle system of the molecular type. 
The Hamiltonian of the two-center problem with exact quantum 
numbers of the angular momentum and parity is introduced. Final- 
ly, the classical rotator model is suggested for the calculation of 
J=2 resonance in the tty~ system. It testifies to a possible reso- 
nance mechanism of the ttu™ mesomolecule production. 8 refs.; 1 
fig. 


45226 (JINR—R-4-85-496) Some anon of the 
ee ae 


mechanics. Kuryshkin, V.V.; Sidorkov, N.V.; oes E. 
Joint ne ee Dubna (USSR). ). Lab. of 

yr 1985. 1 Fe 8 Russian). NTIS (US 
Stine Only), Pe PC A02/MF A0l Number DE86702870. 


mental verification of the investigated theories. 60 


45227 (KIYI—84-2) Supergravity has been recoded into 
SS Yu.M. (AN Ukrainskoj 

Kiev. Inst. Yadernykh vanij). 1984. Sp. (In Rus- 
ian). — Only}, PC A02/MF AOl. File 


or this purpose Csup(4/4N) seemmenacaaee is deter- 
fundamental representation of the S SN(4/4N) 
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super group. A diagram inducing the tangential foliations diagram 
has been constructed. 5 refs. 


46228 (LYCEN—8476) Connection between hydrogen 
atom and four-dimensional oscillator. Chen, A.C.; Kibler, M. 
(Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Phy- 
ique Nucleaire). Jan 1985. 10p. NTIS (US Sales Only), PC 
‘A02/MF A01. File Number D 50776. 


i harmonic 
a constraint condition is further explored. In particular, the role the 
eae aero teens 8 Gees Se eiaey amines 
tween the pair of two-dimensional oscillators is examined. Further 
more, the connection is discussed in a group- deeneticn, content ia- 
volving the Lie algebras of SO(4), $00.1 1), E(3), SO(4,2) and 
Sp(8,R). 19 refs. 


45229 Se 
temperature pressure on filter efficiency. Banks, D.O.; 
Kurowski, G.J. (California Univ., Davis (USA). Dept. of 
Mathematics). 18 Jul 1986. Contract W-7405-ENG-48. 18p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86013584. 

A theoretical study is presented on the effect of changing 
temperature and pressure on the efficiency of fibrous filters in re- 
moving micron and submicron size particles from a gas. Using re- 
cently developed models of single fiber efficiency, we account for 
the dependence of the efficiency on temperature by expressing the 
viscosity of the gas, the mean free path of the gas, and the diffusion 
coefficient of the particles as functions of temperature. Efficiencies 
are computed for temperatures in the range 293 to 1300°K and for 
pressures in the range 0.25 to 3 atmospheres. 13 refs., 6 tabs. 


45230 Se Quantum-mechanical Green's 
functions and nonlinear law. Nassar, A.B.; Bas- 


superposition 
salo, J.M.F.; Antunes Neto, H.S.; Alencar, P.deT.S. ‘(Para 


Univ., Belem ——. t. de Fisica; California Univ., Los 
Angeles (USA). of Physics). 1986. 17p. NTIS (US 

Sales Only), PC A /ME AOl. File Number DE86702871. 

The quantum-mechanical Green's function is derived for the 
problem of a time-dependent variable mass particle subject to a 
time-dependent forced harmonic oscillator potential by taking 
direct recourse of the equation. 
Through the usage of the nonlinear superposition law of Ray and 
Reid, it is shown that such a Green's function can be obtained from 
that for the problem of a particle with unit (constant) mass subject 
to either a forced harmonic potential with constant frequency or 
oniy to a time-dependent linear field. 


45231 Decay of a metastable state: A variational ap- 
proach. Freidkin, E.; ‘eoteesh. P.; P. (Depart- 
ment of Physics, Polytechnic Institute of New York, 333 

y Street, Brooklyn, New York 11201). Physical Review 
(econ B: Condensed Matter; 34: No. 3, 1952-1955(1 Aug 


We evaluate the exponential suppression of the quantum tun- 
neling rate due to the coupling with a thermal reservoir. The expo- 
nential dependence is calculated by a variational method, in which 
an approximate saddle point of the effective action is found. The 
effect of finite temperatures is accounted for. We calculate the ex- 
ponential part of the rate for several potentials, some of which have 
not been considered previously. The method gives excellent agree- 
ment with numerically calculated values, where they exist. We also 
consider the effect of Ohmic damping mechanisms of Drude form 
(memory damping). This latter case may be of importance for ex- 


damping 
nisms have been observed. The trends exhibited by the variational 


approximation can be understood qualitatively on the basis of phys- 
ical arguments. 


45232 Electrostatic levitation of a dipole. Griffiths, D.J. 
Stanford —— Accelerator Center, Stanford University, 

California 94305). American Journal of Phy — 54: 
No. 8, 744-744(Aug 1986). Contract AC03-7 
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It is shown that the electric field lines of a electric dipole 
droop and thus the dipole receives an upward force balancing that 
of gravity. (AIP) 


45233 Stochasticity reduction. Cary, J.R.; Hanson, J.D. 
ent of Astrophysical, Planetary, and Atmospheric 
University of Colorado, Boulder, Colorado 

30303), Physics of Fluids; 29: No. 8, 2464-2473(Aug 1986). 

A method for finding integrable Hamiltonian systems with 
one and a half degrees of freedom is introduced and applied to the 
problem of finding vacuum magnetic fields with rotational trans- 
form and a dense set of toroidal flux surfaces. In this method, the 
fixed points of the return map must be located, and the values of 
tors of stochasticity, are systematically reduced by variation of the 
parameters of the system. Application of this method to the prob- 
lem of finding integrable magnetic fields shows that it is practical, 
and it yields substantial improvement of the configuration. In par- 
ticular, this method can result in an increase of the simple equilibri- 
um-8 estimate, iota*e, by a factor of 2 or more. 

45234 alee gap amplification for systems with two 
widely different incommensurate periodicities. Azbel, M.Y.; 

Bak, P.; Chaikin, PM. ent of Physics and Astron- 

omy, University of Tel Aviv, Ramat Aviv, Israel). Physical 
Review [Section] A: General Physics; 34: No. 2, 1392- 
1402(Aug 1986). 

We derive analytically the spectrum for the Schroedinger 
equation for quasiperiodic systems with two length scales: one large 
“macroscopic” scale [e.g., a-italic cos(27x-italic/A)] and one small 
“microscopic” scale [e.g., v-italic cos(27x-italic)]. The phase dia- 
gram includes regimes with exponentially narrow gaps due to the 
slowly varying potential, regimes where the rapidly varying poten- 
tial amplifies these narrow gaps, and regimes with exponentially 
narrow "Landau bands.” The full “devil’s-staircase” spectrum with 
gaps at wave vectors q-italic = m-italicr+n-italicw/A develops in 
a hierarchical manner as a-italic increases. The results apply to sys- 
tems with superlattices, to celestial orbits with two periodic pertur- 
bations, to systems with slowly varying lattice distortions, and, in 
particular, to quasi-one-dimensional magnets such as 
bis(tetramethyltetraselenafulvalene) perchlorate [((TMTSF)2Cl0O,] in 
magnetic fields, where our findings may provide insight into the ex- 
perimentally observed cascade of phase transitions. 


45235 Three-photon resonantly enhanced multiphoton 
ionization and third-harmonic with unfocused laser 


beams. Payne, M.G.; Garrett, W.R.; Ferrell, W.R. (Chemi- 
= ysics Section, Oak Ridge National Laboratory, Oak 
al atetes 37831). Physical Review [Section] A: Gener- 
eos 34: No. 2, 1143-1164(Aug 1986). Contract ACO05- 


ee ial aaa ak a a 
photon ionization associated with third-harmonic fields that are 
generated near three-photon resonances in gaseous media. The 
treatment includes the strong coherent cancellation effect which 
occurs between three-photon pumping of a resonant level and 
pumping by the third-harmonic field that is generated in the same 
medium. The incomplete spoiling of the cancellation effect with 
counterpropagating beams is quantitatively described. Also, treat- 
ment of the multiphoton-ionization problem involving phase- 
matched, third-harmonic fields is generalized to include quantitative 
effects of index changes due to a buffer gas, absorption due to 
dimers, and collisional dephasing of coherent excitations. Finally, 
we show how measurements of linewidths, phase-matching posi- 
tions, and pressure dependences of ionization yields associated with 
third-harmonic generation and subsequent absorption can be used to 
determine oscillator strengths of a resonant level, absorption coeffi- 
cients for a resonant species and a buffer-gas species, and the re- 
fractive index of the buffer gas at the third-harmonic frequency. 
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45236 Colliding plane waves in N-italic = 1 classical su- 
pergravity. Rosenbaum, M.; Ryan, M.; Urrutia, L.F.; 
Matzner, R.A. (Centro de Estudios Nucleares, Universidad 
Nacional Autono-acute-accentma de Me-acute-accentxico, 
Circuito Exterior, C.U., 04510 Me-acute-accentxico, Distrito 
Federal, Mexico). Physical Review [Section] D: Particles and 
Fields; 34: No. 2, 409-415(15 Jul 1986). 

An exact solution is presented for colliding plane waves in 
N-italic = 1 classical supergravity. Contrary to the situation in or- 
dinary gravity, this solution is nonsingular everywhere. The Grass- 
mann algebra is shown to be responsible for the vanishing of terms 
in the Raychaudhuri equation that generate the singularity in the 
pure gravity case. 


45237 Persistent breather excitations in an ac-driven 
sine-Gordon system with loss. Lomdahl, P.S.; Samuelsen, 
MLR. (Theoretical Division and Center for Nonlinear Stud- 
ies, Los Alamos National Laboratory, University of Califor- 
nia, P.O. Box 1663, Los Alamos, New Mexico 87545). Phys- 
ical Review [Section] A: General Physics; 34: No. 1, 664- 
667(Jul 1986). 

In a sine-Gordon system with loss and applied ac driver, a 
breather can be maintained as a persistent entrained oscillation if 
the driver is strong enough. The threshold field is determined by a 
perturbation method and compared to numerical experiments. Ex- 
cellent agreement is found. 


45238 Index of refraction of a free-electron-laser beam. 
ee ialvers B.A. (Lawrence Livermore National Laborato- 
niversity of California, P.O. Box 808, Livermore, Cali- 
fornia 94550). Physical Review [Section] A: General Physics; 
34: No. 1, 638-639(Jul 1986). 
The index of refraction of a free-electron-laser (FEL) pulse 
is derived oe independently of the general FEL analysis, by 
the propagation of an electromagnetic wave along an 
electron beam that is penetrated by a static magnetic field. 


45239 Rotationally invariant correlation filtering for mul- 
tiple images. Schils, G.F.; Sweeney, D.W. (Sandia National 
Laboratories, Livermore, California 94550). Journal of the 
tical Society of America A: Optics and Image Science; 3: 
0. 7, 902-908(Jul 1986). 

A method is presented for designing translation-invariant op- 
tical correlation filters that have a specified rotational response for 
each of several input images. The correlation filter is postulated to 
have the form of an infinite linear combination of the angular Fou- 
rier harmonics of the input images. The corresponding response of 
the optical system too rotations of the multiple input images is de- 
scribed by a vector-matrix convolution equation. The solution of 
this equation for the unknown correlation filter is presented in 
terms of Fourier series. Use of one term in the Fourier series gives 
the multiple circular-harmonic filter that provides a specified rota- 
tionally invariant response for each of the multiple input images. 
Applications to rotationally invariant discrimination are described, 
and examples are given. 


45240 Some generalizations of the virial theorem. Teller, 
E. (University of California, Lawrence Livermore National 
Laboratory, California 94550). Foundations of 
ale 16. No. 5, 423-436(May 1986). Contract W-7405- 

Generalizations of the virial theorem are derived: In atomic 
physics, in systems including ic radiation, in Newtoni- 
an gravitation, and in general relativity and also some types of nu- 
clear forces. The cases discussed are limited to potentials which can 
be produced by the exchange of one particle, which include poten- 
tials of the form 1/r. The method used is to set equal a change in 
energy produced by an infinitesimal similarity transformation to a 
change of energy obtained by a first-order perturbation. 


45241 Two-dimensional ANNNI model in the CVM ap- 
ee re As Didier de Fontaine. t of 
and Mineral 


Materials Science seed gic ng , Cali- 
fornia 94720). Journal of S Physics; 43: No. 2, 645- 
662(May 1986). 


fo mame ak cautery Gaba aalicine Genk ead oo at 
ty. 


Uniaxial brickwork model, exact results, and CVM 
approximation. Finel, a D. de Fontaine. (University of 
California, sy Materials Science and Mineral 
Engineering, Berkeley, California 94720). Journal of Statisti- 
cal Physics; 43: No. 2, 663-728(May 1986). 

A complete phase diagram of the uniaxial brickwork lattice 
is determined first by using exact results, and then by using the 
cluster variation method. Both results are in very good agreement, 
which demonstrates the reliability of the CVM for two-dimensional 
systems. A well-defined maximum in the exact specific heat and a 
divergence of the CVM susceptibility provide strong indication for 
the occurrence of a floating phase. 


45243 New flavor violations supergravity models. Hall, 
LJ.; K V.A.; Raby, S. (Harvard Univ., Cam- 
bridge, MA, USA. Lyman Lab. of Physics; Indiana Univ., 
Bapeananten, USA. ee eee 
Lab., SA. Theoretical Div.). Nuclear Physics 
[Section] B; 267: No. vais 4304 Apr 1986). 

The supersymmetric standard model has mild flavor viola- 
tions, especially if the top quark is not very heavy. A new super- 
symmetric mechanism for flavor violation is introduced. It will 
occur in almost all unified schemes. This mechanism can greatly 
affect the chiral symmetry structure of the theory. The down-quark 
mass can be generated by weak-scale radiative corrections even if it 
is zero at tree level. The tree-level SU(5) mass relation msub(e)/ 
msub(j) = msub(d)/msub(s) is no longer problematic, and an ex- 
planation of msub(u)/msub(d) is given. The value of the down- 
quark mass can be linked to flavor-changing processes of B mesons: 
maximal Bsub(d)°-anti Bsub(d)° mixing; and branching ratios of 1/ 
10 for B->nz and 10-* for B->(hard y + X) induced by the two- 
body b decays b->dg and b->dy. (orig.). 


45244 Gauge invariance in quantum gravity. Antoniadis, 
1. Lliopoulos, J.; Tomaras, T.N. (Stanford Linear Accelera- 
tor Center, CA, USA; Ecole Normale Superieure, 75 - 
Paris, France. Lab. de Physique Theorique; Crete Univ., 
Iraklion, Greece. Pays Physi eller Univ., New 
York, USA, Nuclear Physics [Section] B; 

267: No. 2, Soact A Apr 1986). Contract AC03- 
76SF00515. 

We show that in quantum gravity the mass counterterm for 
any matter field is gauge dependent. Nevertheless, full use of the 
invariances of the theory still guarantees the possibility of con- 
structing, order by order in perturbation theory, a gauge invariant 
S-matrix. (orig.). 


45245 ee ee a eae tee 
gauge theories. Ne’eman, Y. (Center for Particle 
The University of Texas at Austin, Austin, Texas 78712). 
Foundations of Physics; 16: No. 4, 361-378(Apr 1986). 

We review the issues of nonseparability and seemingly acau- 
sal propagation of information in EPR, as displayed by experiments 
and the failure of Bell's inequalities. We show that global effects 
are in the very nature of the geometric structure of modern physi- 





equations. The EPR observables all fit in such geometries, and 
space-time is a truncated representation and is not the correct arena 
for their understanding. Relativistic quantum field theory represents 
the global action of the measurement operators as the zero-momen- 
tum (and therefore spatially infinitely spread) limit of their wave 
functions (form factors). We also analyze the collapse of the state 
vector as a case of spontaneous symmetry breakdown in the appa- 
ratus-observed state interaction. 


45246 Ultraviolet behavior of Einstein gravity. Goroff, 
M.H.; otti, A. (California Inst. of Tech. Pasadena, 
USA; ‘ornia Univ., Berkeley, USA. Dept. ‘of Physics; 
Lawrence Berkeley Lab., CA, USA). Nuclear Physics [Sec- 

tion] B; 266: No. 3/4, 709-736(24 Mar 1986). Contract 
ACO03-81ER40050;A C03-76SF00098. 

We have recently reported on a two-loop calculation show- 
ing that the S matrix of Einstein's theory of gravity contains non- 
renormalizable ultraviolet divergences in four dimensions. In this 
paper we present several details of the work. We discuss the calcu- 
lation both in background field and in normal field theory, and we 
describe a method for eliminating ghost fields in gauge theories by 
embedding them in suitable extensions of the gauge fields a la 
Kaluza-Klein. (orig.). 


45247 Onset of chaos in 

erhalt, J.R.; Galbraith, H.W.; Milonni, 

National Lab., NM). pp 728-735 of = ine and quantum 

— V. Mandel, L.; Wolf, E. (eds.). New York, NY; 
enum Publishing Corporation (1984). 

The Duffing oscillator is a damped anharmonic oscillator 
with a periodic driving force. This model can represent a non-de- 
generate laser-pumped normal mode which undergoes irreversible 
energy loss into unpumped background modes in a molecule. We 
study the dynamics of systems which are always located at the 
bottom of the potential well, initially. Energy enters the system via 
the periodic driving force and is lost via the relaxation mechanism. 
For the proper choice of parameters it is possible to drive the 
system above the top of the potential well, i.e., dissociate the mole- 
cule. If the driving force is not strong enough for dissociation, then 
the dynamics may reach a steady-state. It is the character of these 
steady-states near the top of the potential well that makes these sys- 
tems interesting. 
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- ALSO TO CITATION(S) 4987, 5918, 5924, 5925, 5926, 6291, 6301, 


(AD-A—167484/5/XAB) L, contraction for sys- 
Technical 


tems of conservation laws. capi, Pelee, 
J.G.S. (Wisconsin Univ., Madison (USA). Mathematics Re- 
search Center). Feb 1986. llp. (MRC-TSR—2917). NTIS, 
PC A02/MF AO1. 

The Cauchy problem for a 2 x 2 system of conservation laws 
in one dimension is u/sub t/ + (f(u))/sub x/ = 0, x epsilon R, t > 
O u(x,0) = u/sub O/ where u = (un, us), f = (fl (u), f/sub &”. 
Such systems of equations usually come from the application of 
laws of conservation for physical rtd on gummed 
Se ee ee eee oil- 
reservoir simulation and other areas of engineering. The questions 
of decay and continuous dependence with respect to the initial data 
are central issues in the study of the problem above. The result 
proved here rules out the use of certain functionals to study the 
decay of solutions and is relevant to the issue of Li continuity with 
respect to the data. 


45249 (CBPF-NF—072/85) Opechowski’s theorem and 
commutator groups. Caride, A.O.; Zanette, S.I. (Centro Bra- 
sileiro de Seats Fisicas, Rio de Janeiro). 1985. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702889. 

It is shown that the conditions of application of 
Opechowski’s theorem for double groups of subgroups of O(3) are 
directly associated to the structure of their commutator groups. 
Some characteristics of the structure of classes are also discussed. 
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45250 (DOE/ER/53223—14) Explicit block Hagge — de- 
composition of block matrices corresponding to symmetric 
and regular structures of finite size. Dinkevich, S. (New 
York Univ., NY (USA). Courant Inst. of Mathematical Sci- 
ences). Jun 1986. Contract FG02-86ER53223. 60p. (MF— 
108). NTIS, PC A04/MF AOI; 1; GPO Dep. File Number 
DE86013363. 

Some sufficient conditions for the explicit block diagonal de- 
composition of block matrices are developed. These applied to mat- 
rices corresponding to symmetric and regular structures of finite 
size. A special numerical procedure is proposed for solving linear 
systems with quasi block Toeplitz matrix. An explicit formula for 
the natural frequencies of a clamped rectangular plate is derived. 4 
refs., 2 figs., 1 tab. 


45251 (iC—85/92) Nested cellular automata. Quasthoff, 
U. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1985. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702606, 

Cellular automata by definition consist of a finite or infinite 
number of cells, say of unit length, with each cell having the same 
transition function. These cells are usually considered as the small- 
est elements and so the space filled with these cells becomes dis- 
crete. Nevertheless, large pictures created by such cellular auto- 
mata look very fractal. So we try to replace each cell by a couple 
of smaller cells, which have the same transition functions as the 
large ones. There are automata where this replacement does not de- 
stroy the macroscopic structure. In these cases this nesting process 
can be iterated. The paper contains large classes of automata with 
the above properties. In the case of one dimensional automata with 
two states and next neighbour interaction and a nesting function of 
the same type a complete classification is given. 6 refs, 1 fig. 


45252 (IC—85/120) Convexity for surfaces over trian- 
gles. Sone Chang. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1985. + NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702595. 

For the functions defined on the triangle and having contin- 
uous partial derivatives up to the second order, a necessary and suf- 
ficient condition for their convexity over the triangle is presented. 
Then a simple proof of the convexity for the Bernstein triangular 
polynomials, a theorem due to Philip J. Davis and this author, is 
given. 5 refs. 


45253 (iC—85/127) Note on finite groups with four inde- 
pendent generators three of which being of orders p, 2, 2. 
Yacoub, K.R. (International Centre for Theoretical oe 
Trieste ‘(‘taly)). Jul 1985. So bea by Sales Only), PC 
A02/MF AO1. File Number 

eget tos | ll 
pendent generators have been considered in this note when two of 
the generators are of order 2 and one is of odd prime order p. The 
defining relations of these groups are expressed by means of some 
simple parameters which are related by congruence and divisibility 
relations. 5 refs. 


45254 (iC—85/152) Relation between Liapunov stability, 
non-wanderingness and Poisson stability. Ahmad, K.H. 
ternational Centre for Theoretical Physics, Trieste 

taly)). Jul 1985. 4p. NTIS (US Sales Only), PC A02/MF 

AO1. File Number DE86702597 

In this work, some of the relations among Liapunov stability, 
non-wanderingness and Poisson stability are considered. In particu- 
lar it is shown that for a non-wandering point in a set, positive 

(resp. negative) Liapunov stability in that set implies positive (resp. 

negative) Poisson stability in the same set. 3 refs. 


45255 (IC—85/175) On some classes of unbounded com- 
mutants of unbounded operator families. Shabani, J. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1985. . NTIS (US Sales Only), PC A02/MF AO1. File 
Number 9E86702599. 

We consider some classes of unbounded commutants and bi- 
commutants and we investigate their behaviour with respect to the 
quasi weak* topology which seems to play here the role of the 
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weak topology for bounded operators. In particular we give some 
sufficient conditions in order that the bicommutants be the quasi 
weak* closure of the original set of operators. 22 refs. 


45256 ae ae Sno ee 
proof of the Orlicz-Pettis theorem. Basit, B. (Internati 

Centre for Theoretical Physics, Trieste (Italy)). Au = 1985. 
6p. NTIS (US Sales Only), PC A02/MF AO1. File 
DE86702601. 

In this note a theorem of Gel’fand on the weak continuous 
functions defined on topological spaces with values in Banach 
spaces is extended to the case of functions with values in F-spaces. 
Using this extension we gave a new proof of Orlicz-Pettis theorem 
in F-spaces with basis. 6 refs. 


45257 (IC—85/225) Super AKNS scheme and its infinite 
conserved currents. Li Yishen; Zhang Lining. (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1985. 
12p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86702892. 

The 3x3 eigenvalue problem, in which some of their varia- 
bles are the usual even quantities and others are odd, is considered. 
Using the methods of Yishen, we deduce a class of completely inte- 
grable equations, which can be proved to be pure differential equa- 
tions. One of its reduced forms is given, which includes the super 
KdV equation as the special case and their infinite conserved cur- 
rents have been discussed. 5 refs. 


45258 (IC—85/287) Embedding of an LA-semigroup in a 
commutative monoid. Mushtaq, Q ternational Centre for 


. Un 
Theoretical Physics, Trieste (Italy)). Nov 1985. 6p. NTIS 
(US Sales 
DE86702858. 


Only), PC A02/MF AOl. File Number 


The aim of this paper is to prove that if an LA-semigroup 
contains a cancellative LA-subsemigroup such that the LA-subsemi- 
group is contained in the central of the LA-semigroup then it can 
be embedded in a commutative monoid whose cancellable elements 
form an Abelian group and the identity element of this group coin- 
cides with the identity element of the commutative monoid. 5 refs. 


45259 (IC—85/290) Class of neutral Functional Differen- 
tial Equations and the abstract Cauchy problem. Bentil, D.E. 

. (International Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1985. 19p. NTIS (US Sales Only), PC A02/ 
MF A01. File Number DE86702859. 

In this paper we establish the basic equivalence between the 
generalized solutions of a certain class of Neutral Functional Differ- 
ential Equations and the trajectories of the associated abstract 
Cauchy problem. These results have applications in several fields 
including Mathematical Biology, Ecology and Control Theory. 18 
refs. 


(OEFZS-A—0773) Inhomogeneous hard 
tems: comparison of theoretical and numerical pone Foidl, 
C.; Kasperkovitz, P.; Eder, O.J. (Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H.; Technische Univ., 
Vienna (Austria). 1. Inst. fuer Theoretische Physik). Jan 
1986. 33p. (PH—424/86). Author, OEFZS, A-2444 Seibers- 
dorf, Austria. 

Limited distribution. 

The exact dynamics of a system of N hard rods of different 
masses and the Boltzmann equation for an infinitely extended mix- 
ture of two kinds of hard rods are used to derive formulas for the 
equilibrium velocity distributions, the collision frequency, and the 
velocity autocorrelation function to first order in time. These for- 
mulas and a symmetry relation for the self-diffusion coefficients of a 
binary mixture are used to discuss some of the results of the molec- 
ular dynamics simulations performed recently by Marro and Maso- 
liver. 
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45261 (SLAC-PUB—3994) Computation of invariant tori 
and acceleration of the K.A.M. algorithm. Warnock, R.L.; 
Ruth, R.D. (Lawrence Berkeley Lab., CA (USA); Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). Jun 
1986. Contract AC03-76SF00515. 3p. (LBL—21710; CONF- 
8605145—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012957. 

From International conference on the physics of phase 
que CO USA (20 May 1986). 

is described to compute invariant tori in phase 

souen tor tadhed lonceanemneiaataies The proce- 
dure is to solve the Hamilton-Jacobi equation stated as a system of 
equations for Fourier coefficients of the generating function. The 
system is truncated to a finite number of Fourier modes and solved 
numerically by Newton's Method. The resulting canonical transfor- 
mation serves to reduce greatly the non-integrable part of the Ha- 
miltonian. The method provides a promising alternative to canoni- 
cal perturbation theory since its algebraic complexity does not in- 
crease as more accuracy is demanded and the required computer 
programs are quite simple. 2 refs., 1 fig. 


Nonlinear systems with fast parametric oscilla- 
Geen: Belnennine Bentsman, J.; Meerkov, S.M. (Univ. of 
Southern California, Los Angeles). Journal of Mati tical 
Analysis and Seem 97: No. 2, 62-79(Dec 1983). Con- 
tract AC02- 10709. 

A method for analysis of nonlinear systems with fast para- 
metric oscillations is presented. Several examples, including classi- 
cal equations of the theory of oscillations and chemical reactions 
with vibrating parameters, are considered. 29 references, 9 figures. 
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45263 ASR—1984) Annual status report 31 
December 1984, (Associatie Euratom-FOM, Nieuwe 
(Netherlands). FOM-Instituut voor Plasmafysica). Apr 1985. 
136p. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE86702923. 

The research work of the Institute for Plasma Physics at 
Rijnhuizen during 1984 is surveyed. The Experimental Division re- 
ports on: pinches; turbulent heating in TORTUR, a small tokamak; 
numerical calculations on cold plasma blankets; electron cyclotron 
resonance heating; and, diagnostic subsystems. The Theoretical Di- 
vision reports on: magnetohydrodynamics, wave dynamics and 
transport problems. Finally, the groups of the Department of Tech- 
nology and Engineering report on subjects as: design, construction 
and maintenance of instruments and apparatus, for instance the 
high-voltage supply of SPICA II and TORTUR III, electronic con- 
trol and computer hardware and software. 64 figs., lists of publica- 
tions, contributions to conferences and lectures. 
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REFER ALSO TO CITATION(S) 4289, 5243, 5442, 5854, 6475, 6699, 6738, 
6740, 6741, 6743, 6812, 6813, 6814, 6815, 6816 


45264 (DOE/ET/51013—185) VUV study of impurity 
— during a or on the Alcator C 

i usetts Inst. of Tech., 
Cambridg e (USA). sama Fusion Center). Jun 1986. Con- 
tract ‘A@02-78E151013. 220p. (PFC/RR—86-14). Herbert 
Leslie Manning, Jr.MIT, Plasma Fusion Centbridge MA, 
02139. File Number 1186013660. 

A 2.2 meter grazing incidence VUV monochromator has 
been converted into a time-resolving spectrograph by the addition 
of a new detector system, based on a microchannel plate image in- 
tensifier linked to a 1024-element linear photodiode array. The 
system covers the wavelength range 15 to 1200 A (typically 40 A 
at a time) with resolution of up to .3 A FWHM. Time resolution is 
selectable down to 0.5 msec. The system sensitivity was absolutely 
calibrated below 150 A by a soft x-ray calibration facility. The 

was installed on the Alcator C tokamak at MIT to 
monitor plasma impurity emission. There, cross-calibration with a 
calibrated EUV monochromator was performed above 400 A. Cali- 
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bration results, system performance characteristics, and data from 
Alcator C are presented. Observations of impurity behavior are 
presented from a series of ICRF heating experiments (180 MHz, 50 
to 400 kW) performed on the Alcator C tokamak, using graphite 
limiters and stainless steel antenna Faraday shields. 


(IC—85/67) Effect of self-generated magnetic field 
a 


decay 
plasma, Salimullah, M.; Ahmed, M. i 
for Theoretical Physics, Trieste (Italy)). Jun 1985. 19p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702690. 

In this paper we have made a theoretical investigation on the 
two-plasmon decay instability of laser radiation in the presence of 
the self-generated magnetic field at the quarter-critical density 
region in a laser-produced plasma. The Vlasov equation in terms of 
guiding centre coordinates has been employed to obtain the non- 
linear response of electrons in the plasma. The threshold power 
density of the incident laser radiation for the two-plasmon decay in- 
stability is always exceeded in currently employed power densities 
in laser-target experiments and above the threshold the growth rate 
of the instability is quite large. It is also noticed that the self-gener- 
ated magnetic field enhances the threshold to a large extent, thus 
drastically reducing the growth rate of the instability. 16 refs, 1 fig. 


45266 (IFUSP-P—559) Cyclotron radiation as Tokamak 
diagnostics. Fiedler-Ferrari, N. (Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 1985. 20p. (In Portuguese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86702931. 

A brief introduction to the use of Electron Cyclotron Emis- 
sion as diagnostics in tokamaks is made. The utilization feasibility of 
this dignostics in the TBR-1 and TTF2A tokamaks is discussed. 


45267 (INIS-mf—4754-No.29) International Bulletin on 
Atomic and Molecular Data for Fusion. No. 29. Hughes, J.G. 
(ed.). (international Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Jun 1985. 5Op. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86702924. 

This bulletin deals with atomic and molecular data for 
fusion. A bibliography of the most recent relevant data is provided 
(254 literature pieces). An author index is included. 


(INIS-mf—4754-No.30) International Bulletin on 
‘Atonie and Molecular Data for Fusion. No. 30, Hughes, J.G. 
(ed.). (International Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Nov 1985. 4ip. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86702927. 
This bulletin deals with atomic and molecular data for 
fusion. A bibliography of the most recent relevant data is provided 
(182 literature pieces). An author index is included. 


(INIS-mf—4754-No.31) International Bulletin on 
Atomic and Molecular Data for Fusion. No. 31. Hughes, J.G. 
(ed.). (International Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Dec 1985. 80p. 
NTIS (US Sales Only), PC A05/MF A0O1. File Number 
DE86702925. 

This bulletin presents a selected bibliography (363 literature 
pieces) on atomic and molecular data for fusion. It also gives a list 
of indexed papers on structure and spectra, atomic and molecular 
collisions, and surface interactions. 


el a a rate 

ive poten’ tori, tsugu. (Nagoya Unie Genes) ). 
Inst. of Plasma Physics). Oct 1984. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number 86702693. 

An expression for the ponderomotive potential which is ap- 
plicable to the case where the scale-length of variation of RF am- 
plitude is comparable to the excursion length and to the Larmor 
radius is presented. This expression is used to explain the empirical 
scaling law for the potential. 
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(IPPJ—710) Propagation of wave packet in a dis- 
sipative dielectric medium. Tanaka, M.; Fujiwara, M.; Ike- 
=. H. (Nagoya Univ. (Japan). Inst. of Plasma Physics; 

yushu Univ., Fukuoka (Japan). Research Inst. for A 
Mechanics). Dec 1984. 28p. NTIS (US Sales Only), 
A03/MF AO01. File Number DE86702694. 

Propagation of a wave packet in a dissipative dielectric 
medium is studied as an initial value problem. The asymptotic be- 
havior of Gaussian-shaped wave packet is examined by using the 
saddle point method. Particular interest is given to the velocity of 
the wave packet defined by x/t (x: observing position, t: arriving 
time of peak amplitude) and the group velocity, which shows a 
sharp maximum or even be infinite in the absorption medium. It is 
found that the velocity of wave packet decreases in the absorption 
region in contrast to the group velocity which increases there. It is 
also found that the packet deformation causes an anomalous propa- 
gation, that is, the velocity of amplitude maximum appears to be 
faster than the light velocity. Such a fast propagation is shown to 
change into the slow propagation characterized by the packet ve- 
locity less than the light speed. The new mechanism of the fast 
propagation is proposed, and the recent experimental results ob- 
served on semiconductors with resonant absorption are re-interpret- 
ed from this point of view. 


45272 (IPPJ—711) Heavy ion beam study of potential 
formation in bumpy torus plasma, Takasugi, Keiichi. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Jan 1985. 

NTIS (US Sales Only), PC A04/MF AOl. File 
Ls Po DE86702687. 

A heavy ion beam probe is constructed for the study of 
plasma confinement in Nagoya Bumpy Torus (NBT-1/1M). The 
measurement of the local plasma potential as well as the electron 
density profile is possible with good spatial (1 -- 2 cm) and tempo- 
ral (-- 1 msec) resolutions. The feedback controlled detection tech- 
nique and the time resolved fast detection technique are coupled to 
use, which enables us to measure local potential reliably even in the 
pulsed experiments. The process of the development of concentric 
equipotential surface is observed. The cold and collisional plasma in 
bumpy torus is not in the equilibrium (C-mode), and the vertically 
polarized potential profile is produced by the toroidal drift. With 
the growth of warm collisionless electron component, the polariza- 
tion is poloidally short-circuited, and the concentric equipotential 
surface is developed. The concentric negative potential well and its 
positive rim are observed in the standard operation. The position of 
the potential boundary (rim) moves with the second harmonic 
ECRH zone at the midplane of each mirror section, where the hot 
electron ring exists. The rim potential is formed by the direct loss 
of warm electrons. It is confirmed that the core electron heating is 
essential for the negative potential formation. The potential depth is 
much larger than the ion temperature Tsub(i), and cannot be ex- 
plained by the existing neoclassical theory. A stable positive poten- 
tial is observed near T-M transition. The positive potential is also 
observed in the ion heated plasma. Relating to the growth of the 
high energy component, the potential formation due to direct loss 
process is discussed. 


45273 aPPJ—712) ae Sas generation and its 
Reversed Field 


ee Pinch. Arimoto, H.; Masamune, 

agata, A. (Nagoya Univ. (Japan). Inst. of Plasma Phys- 
ey Feb 1985. 13p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702688. 

The toroidally asymmetric flux enhancement [dynamo 
effect’’] and the axisymmetrization of the enhanced fluxes that fol- 
lows in the setting up phase of Reversed Field Pinch are investigat- 
ed on the STP-3[M] device. A rapid increase in the toroidal flux 
generated by the dynamo effect is first observed near the poloidal 
and toroidal current feeders. Then, this inhomogeneity of the flux 
propagates toroidally towards the plasma current. The axisymmetri- 
zation of the flux is attained just after the maximum of plasma cur- 
rent. The MHD activities decrease significantly after this axisym- 
metrization and the quiescent period is obtained. 
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(JAERI-M—85-052) Present status of studies on 
excitation of ICRF wave in tokamaks. Fukuyama, Atsushi. 
(Japan Atomic Energy Research Inst., Tokyo; Okayama 
Univ. (Japan). School of Engineering). "May 1985. 49p. ae 
Japanese). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86702685. 

This article is a review on the present status of the theoreti- 
cal studies on propagation of ICRF wave in tokamaks. Model equa- 
tions of the ICRF wave propagation and examples of solution are 
reviewed. Models, principles, numerical method and examples of 
solution are presented. Application boundary is also discussed. 


45275 (JAERI-M—85-076) Japanese contributions 
IAEA INTOR Workshop, phase tro A, part 2, chapter IV. 
RF heating and current drive. Sugihara, Masayoshi; Kimura, 
Haruyuki; Okazaki, Takashi. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jul 1985. 211p. NTIS (US Sales Only), 
Pe A10/MF AO1. File Number DE86702686. 

This report corresponds to Chapter IV of Japanese contribu- 
tion report te IAEA INTOR. Workshop, phase Two A, Part 2. 
Data base assessments of plasma heating and launcher system 
design for Ion Cyclotron Range of Frequency (ICRF) wave, for 
Lower Hybrid Range of Frequency (LHRF) wave, and for Elec- 
tron Cyclotron Range of Frequency (ECRF) wave are made. As- 
sessments of current drive by LHRF, and of start-up assist and pro- 
file control by ECRF are also made. R and D programmes both 
physics and technology for each of the waves are specified. Appli- 
cations of these waves to INTOR are examined. 


45276 (KIYI—84-16) Model description of collisions in 
the nonlinear kinetic theory. Kargin, A.Yu. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1984. 18p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702926. 

Calculation scheme for the higher spectral correlation func- 
tions for plasma with respect to particles encounters is developed. 
Encounters are taken into account within the Bhatnagar-Gross- 
Krook model. The transition probability formulation is used. Non- 
linear kinetic coefficients of the collision plasma are derived. 16 
refs. 


45277 (KIYI—84-17) On the energy density of the reac- 
tively unstable electromagnetic waves. Davydova, T.A.; 
Shamraj, K.R. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1984. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86702936. 

The energy density of the unstable electromagnetic waves in 
an isolated non-equilibrium dispersive medium is shown to be equal 
to zero. The result is illustrated by the direct calculations of the 
energy density of the unstable elctrostatic waves in a plasma in- 
volving a monoenergetic electron beam. 21 refs. 


45278 (LP—200) Workgroup S3T. Report 2: stigmatic 
coma free devices. Pouey, M. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Physique des Plasmas). Apr 1983. 46p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86750761. 

The first paper deals with the design of stimatic normal and 
grazing incidence devices fitted with spherical holographic grating. 
In the second one, generalized conditions for full stigmatism are 
given for spherical holographic grating used in normal incidence. 


Hsuan, H.; Matsuda, K. ceton Univ, NJ (USA). 
(Prin niv., (USA) 


Physics Lab.). Jun 1986. Contract AC02- 
. NTIS, PC A02/MF A01; 1; GPO Dep. 

File Number DE86013620. 
The ray tracing code, TORAY, is used to investigate the im- 
assumptions utilized in describing Electron 


demonstrate that different assumptions for representing the incident 
wave energy by a finite number of rays lead to significantly differ- 
ent results for the energy deposition profile. 


ysics i 
. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number D 13618. 

A multi-anode microchannel plate (MCP) detector was oper- 
ated in a transverse magnetic field. When a collimated ion beam of 
~4-mm diameter impinged on one area of the plate, ghost images 
were observed elsewhere on the plate at anodes up to several centi- 
meters from the beam spot. This effect is due to secondary elec- 
trons which are emitted from the interstitial surfaces around the 
MCP pores and returned to the surface of the plate under the influ- 
ence of E-tilde X B-tilde fields, where E-tilde is the electric field 
perpendicular to the plate due to the MCP bias potential and B- 
tilde is the externally applied transverse magnetic field. A regenera- 
tive process is observed in which the secondary electrons traverse 
the surface of the plate in the E-tilde X B-tilde direction by succes- 
sive gyro-orbit steps. A method for suppressing the ghost images is 
discussed. 


45281 (PPPL—2346) 

Milora, S.L.; Schmidt, G.L.; Schneider, W.; 

(Princeton Univ., NJ (USA). Plasma Physics Lab.). Jun 
1986. Contract AC02-76CH03073. 18p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013630. 

Measurements of neutrons and hard x rays are made with a 
pair of plastic scintillators during injection of deuterium pellets into 
deuterium TFTR plasmas. Three cases are investigated. During 
ohmic heating in plasmas with few runaway electrons, the neutron 
emission does not increase when a pellet is injected, indicating that 
strong acceleration of the pellet ions does not occur. In ohmic plas- 
mas with low but detectable levels of runaway electrons, an x-ray 
burst is observed on a detector near the pellet injector as the pellet 
ablates, while a detector displaced 126° toroidally from the injector 
does not measure a synchronous burst. Reduced pellet penetration 
correlates with the presence of x-ray emission, suggesting that the 
origin of the burst is bremsstrahlung from runaway electrons that 


density propagates without forming a sharp 

rapid initial propagation velocity (= 2 x 107 cm/sec) that subse- 
quently decreases to around 3 x 10° cm/sec. Modelling suggests 
that the electron heat flux into the pellet cloud is much less than 
the classical Spitzer value. 


45282 (PPPL—2348) Effective Ka x-ray excitation rates 
for plasma impurity measurements. Hill, K.W.; Bitter, M.; 
von Goeler, S.; Hiroe, S.; Hulse, R.; Ramsey, A.T.; Sesnic, 
S.; Shimada, M.; Stratton, B.C. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jun 1986. Contract AC02- 
76CH03073. 15p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number D 13631. 

Metal impurity concentrations are measured by the Pulse- 
Height-Analyzer (PHA) diagnostic from Ka x-ray peak intensities 
by use of an averaged excitation rate <ov>. Low-Z impurity con- 
centrations are inferred from the continuum enhancement (relative 
to a pure plasma) minus the enhancement due to metals. Since the 
PHA does not resolve lines from different charge states, <ov> is 
a weighted sum of rates; coronal equilibrium is usually assumed. 
The <ov> used earlier omitted the intercombination and forbid- 
den lines from the dominant helium-like state. The result was an 
overestimate of metals and an underestimate of low-Z impurities in 
cases where metals were significant. Improved values of <ov> 
using recent calculations for H-, He-, and Li-like Fe range from 10 
to 50% larger than the earlier rates and yield metal concentrations 
in better agreement with those from VUV spectroscopy. 
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45283 (PPPL—2351) Molecular origin 

light in Thomson scattering measurements. 

(Princeton Univ., NJ (USA). Plasma Physics 

1986. Contract AC02-76CH03073. 18p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013632. 

The plasma background light in Thomson scattering meas- 
urements is often far higher than expected for a pure hydrogen 
plasma. The spectral distribution of light from three plasmas (dura- 
tion: ee ee below we over 10** 


Se ata canese memantine tnetaracnee et 
plasmas molecular light dominates the spectrum, while in the 
other, molecular light is present, but bremsstrahlung is usually more 


information on the neutral species composition and effective charge 


bilities in the presence of collisions. Federici, J.F.; Lee, 
W.W.; Tang, W.M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jul 1986. Contract AC02-76CH03073. 47p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86013642. 

Nonlinear evolution of drift instabilities in the presence of 
electron-ion collisions in a shear-free slab has been studied by using 
gyrokinetic particle simulation techniques as well as by solving, 
both numerically and analytically, model mode-coupling equations. 
The purpose of the investigation is to determine the the mechanisms re- 
sponsible for the nonlinear saturation of the instability and for the 
ensuing steady-state transport. Such an insight is very valuable for 
understanding drift wave problems in more complicated geometries. 
The results indicate that the electron E x B convection is the domi- 
nant mechanism for saturation. It is also found that the saturation 
amplitude and the associated quasilinear diffusion are greatly en- 
hanced over their collisionless values as a result of weak collisions. 
In the highly collisional (fluid) limit, there is an upper bound for 
saturation with ephi/T/sub e/ = (w/sub 1//0/sub i/)/(k/sub per- 
pendicular/rho/sub s/)?. The associated quasilinear diffusion, which 
increases with collisionality, takes the fn of D/sub ql/ = y/sub 
1//k/sub perpendicular/*,, where w/sub 1/ and y/sub I/ are the 
linear frequency and growth rate, respectively. In the steady state, 
the diffusion process becomes stochastic in nature. The relevant 
mechanisms here are related to the velocity-space nonlinearities and 
background fluctuations. The magnitude of the diffusion at this 
stage can be comparable to that of quasilinear diffusion in the pres- 
ence of collisions, and it remains finite even in the collisionless 
limit. 


(PPPL—2357) Measurements of the toroidal 


plasma ——— 
experiments with auxiliary neutral beam heating. Bitter, M.; 
Scott, S.; Wong, K.L.; Goldston, R.J.; Grek, B.; 
Goeler, S.; Hawryluk, RJ; Hill, K.W.; Hsuan, H.; Johnson, 
D. (Princeton Univ., NJ (USA). Plasma Physics ‘Lab.). Jul 
1986. Contract AC02-76CH03073. 29p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013641. 

The time history of the central toroidal plasma rotation ve- 
locity in Tokamak Fusion Test Reactor (TFTR) experiments with 
auxiliary heating by neutral deuterium beam injection and major- 
radius compression has been measured from the Doppler shift of 
the emitted TiXXI-Ka line radiation. The iments were con- 
ducted for neutral beam powers in the range from 2.1 to 3.8 MW 
and line-averaged densities in the range from 1.8 to 3.0 x 10** m=? 
The observed rotation velocity increase during compression is in 
agreement with results from modeling calculations which assume 
classical slowing-down of the injected fast deuterium ions and mo- 
mentum damping at the rate established in the precompression 
plasma. 


45286 (Rijnhuizen—84-155) Operational test of a time-of- 
flight analyser at the ASDEX tokamak. Notermans, G.H.J. 
(Associatie Euratom-FOM, a (Netherlands). 
FOM-Instituut voor Plasmafysica ). May 1984. 30p. NTIS 
(US Sales Only), PC A03/MF A0l. File Number 
DE86702932. 
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The performance of a time-of-flight energy analyser, used 
for the investigation of the slowing-down spectrum of the heating 
beams at the ASDEX tokamak, is described. The time-of-flight ana- 
lyser has a short flight path (15 cm). Its energy resolution amounts 
to a few per cent. The analyser was equipped with a preselecting, 
achromatic magnet system to the fast neutrals from ther- 
mal plasma particles and light. 19 figs., 10 refs. 


(Rijnh Energy spectra of slowed- 
joe neutrals from the beams in ASDEX. Noter- 
mans, G.H.J. (Associatie Euratom-FOM, Nieuwegein 
(Netherlands). FOM-Instituut voor Plasmafysica). Jul 1984. 
26p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86702933. 

The measurements of the slowing-down spectrum of the 
ASDEX heating beam are compared with predictions, based on a 
numerical solution of the Fokker-Planck equation in a two-dimen- 
sional velocity space. The result is used to evaluate the charge-ex- 
change spectrum of confined beam particles, emerging from the 
plasma under various angles with respect to the magnetic field. 
This flux is compared with the yield stemming from direct scatter- 
ing of the neutral beam particles on the plasma ions. 9 figs., 15 refs. 


(Rijnhuizen—85-159) Heating of eo in toka- 
oan by current-driven turbulence. Kluiver, H. de. (Associa- 
tie Euratom-FOM, Nieuwegein (Netherlands). FOM-Insti- 
tuut voor Plasmafysica). Oct 1985. 15p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86702928. 

Investigations of current-driven turbulence have shown the 
potential to heat plasmas to elevated temperatures in relatively 
small cross-section devices. The fundamental processes are rather 
well understood theoretically. Even as it is shown to be possible to 
relax the technical requirements on the necessary electric field and 
the pulse length to acceptable values, the effect of energy genera- 
tion near the plasma edge, the energy transport, the impurity influx 
and the variation of the current profile are still unknown for 
present-day large-radius tokamaks. Heating of plasmas by quasi-sta- 
tionary weakly turbulent states caused by moderate increases of the 
resistivity due to higher loop voltages could be envisaged. Power 
supplies able to furnish power levels 5-10 times higher than the 
usual values could be used for a demonstration of those regimes. At 
several institutes and university laboratories the study of turbulent 
heating in larger tokamaks and stellarators is pursued. 2 figs., 58 
refs., 2 tables. 


( 
(Netherlands). " FOM- Instituut voor 


Phemafynion ). May 
1985. 109p. NTIS (US Sales Only), PC A06/MF AO1. File 
Number 86702929. 

The usual plasma heating in a tokamak needs additional heat- 
ing to reach ignition temperature (approx. 10° K). The method used 
in the TORTUR III experiment is to induce anomalous plasma re- 
sistivity by applying a short (10 microseconds) high-voltage pulse. 
A sharp rise of the plasma temperature is found almost simulta- 
neously, but this effect, though considerable, is too short-lived to be 
of interest for a thermonuclear chain reaction. A second pulse gives 
a second rise of temperature, but this time a slow one, extending 
over several milliseconds. The mechanism of this delayed heating 
and the reservoir within the plasma supplying the energy are sub- 
jects of investigation in the TORTUR III experiments. Some con- 
clusions concerning the plasma heating mechanism are presented. 
The conclusion is reached that the application of the high-voltage 
pulse results in a modulation of the current-density profile: the (nor- 
mally already peaked) profile sharpens, the current concentrates in 
the centre of the plasma column. This is a non-equilibrium situation. 
It relaxes to the noraml current distribution within approximately 2 
milliseconds. As long as this relaxation process is not finished, the 
dissipation is on an enhanced level and anomalous plasma heating is 
observed. Many plasma parameters are surveyed and evaluated: 
temperature (both of the ions and the electrons), density, emission 
spectrum (from microwaves to hard X-rays) and the fluctuation 
spectrum. Main subject of this report is the measurement and inter- 
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pretation of the X-rays of the emission spectrum. Experimental re- 
sults are presented and discussed. 


45290 (TRITA-EPP—85-02) Formation of double layers: 
shocklike solutions of an mKdV-equation. Raadu, M.A; 
Chanteur, G. (Royal Inst. of Tech., Stockholm (Sweden). 
t. of Electron and Plasma Physics). Oct 1985. 28p. 
S (US Sales Only), PC A03/MF AOl1. File Number 
DE86702695. 

Small amplitude double layers (DLs) in a plasma with a suit- 
able electron distribution may be identified with shocklike solutions 
of a modified Korteweg-deVries (mKdV) equation. A thought ex- 
periment for the formation of such DLs is specified to clarify the 
physical constraints and to demonstrate the emergence of a DL 
from an initial disturbance. A scattering formulation of the mKdV 
initial value problem may be diagonalised to give a pair of Schroe- 
dinger equations with a scattering potential satisfying the ordinary 
KdV equation. The initial value problem can then be treated using 
Khruslov’s generalisation of the inverse scattering method which 
allows a difference in the asymptotic values of the potential. A nec- 
essary and sufficient condition for the emergence of a shocklike so- 
liton (wave) train and of a finite number of isolated solitons may 
also be determined from the scattering properties of the initial po- 
tential. With 26 refs and 5 figures. 


45291 (TRITA-EPP—85-08) Weak double layers in a 

current carrying plasma. Torven, S. (Royal Inst. of Tech., 

Stockholm (Sweden). Dept. of Plasma Physics). Nov 1985. 

16p. (CONF-8508171—1). NTIS (US Sales Only), PC A02/ 
A01. File Number DE86702696. 

From Nordic symposium on non-linear plasma waves; Ros- 
kilde, Denmark (1 Aug 1985). 

The existence of weak electric double layers in a current 
carrying low density plasma is investigated theoretically for an 
electron distribution function that is of interest in ripple plasma de- 
vices and Q-machines in double ended operation. In these devices 
the electron distribution function in the central plasma may be dis- 
continous since it is made up of contributions from two independ- 
ent plasma sources. A time evolution equation for a weak double 
layer is derived for the case of cold ions and a discontinuous elec- 
tron distribution function. The existence of stationary solutions de- 
scribing a propagating double layer is demonstrated, and the ampli- 
tude of the double layer is found to be proportional to the jump in 
the electron distribution function at the point of discontinuity. 
Other properties of this new type of double layer are also dis- 
cussed. With 9 refs and 1 figure. 


45292 (TRITA-PFU—85-04) Resistive effects in 
EXTRAP. Tendler, M. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics and Fusion Research). 
Oct 1985. 27p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86702935. 

Research and training programme on Controlled thermonu- 
clear fusion and plasma physics (EUR-NE). 

Theoretical studies of the resistive equilibrium and stability 
of an EXTRAP z-pinch are reported. Extending the previous anal- 
ysis we reassess properties of the resistive equilibrium in EXTRAP 
with the emphasis on the time dependence of the latter. We also 
qualitatively consider the role of resistive instabilities in EXTRAP, 
showing that the typical timescale of the filamentation of the dis- 
charge (i.e. the non-linear development of the tearing instability) is 
comparable at present, to the discharge duration. On the other 
hand, we emphasize that this phenomenon may still be consistent 
with the experimental observation of the Bennet’s equilibrium. The 
processes of the current start-up and ramp up are also analysed for 
EXTRAP and it is shown that the peculiarities if these processes in 
EXTRAP may lead to the compression oscillations around and 
evolving rather stable equilibrium. The frequency of these oscilla- 
tions is given. Finally, some consequences of the average minimum- 
B concept for EXTRAP are discussed and it is shown that this 
issue virtually reduces to the appearance of the negative curvature 
of the magnetic field at the periphery. The maximum attainable 
value of 8 at the periphery of the pinch is obtained, as required by 
the ballooning stability criterion. The influence of the finite resistiv- 
> aati ti, sen 


45293 one Lawson parameter of 
plasma with minimum losses. Lehnert, B. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and 
Fusion Research). Nov 1985. 14p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86702930. 

Research and training programme on Controlled thermonu- 
clear fusion and plasma physics (EUR-NE). 

A simplified model of a fully ionized, stable magnetically 
confined plasma, being subject to a classical transport, is used to es- 
timate an upper limit of the Lawson parameter nTsub(E). The 
latter is expressed in terms of three variables, i.e. the plasma tem- 
perature, the beta value, and the number of ion Larmor radii 
Nsub(i) being contained within the thickness of the plasma body. 
There are two results from this analysis. First, values of nTsub(E) 
near its upper limit are reached at moderately large numbers 
Nsub(i). Such numbers are desirable in confinement systems where 
large Larmor radius (LLR) effects become important to stability. 
Second, high beta values are necessary when nTsub(E) has to 
exceed its critical value for ignition by a sufficiently large margin. 
Thus, when there is no effective reabsorption of cyclotron radi- 
ation, low beta values would otherwise lead to conditions which 
are insufficient for ignition. Moreover, to reach the power levels of 
a full-scale reactor in Extrap-like systems, the number of ion 
Larmor radii within the plasma thickness would have to be in the 
range 10 equals or about Nsub(i) equal or about 30. An important 
task for further analysis is therefore to determine the highest values 
of Nsub(i) for which stable plasma equilibria can be realized. With 
10 refs and 1 figure. 


45294 (TRITA-PFU—85-09) Solution to the Fokker- 
Planck equation for high-energy ions. Scheffel, J. (Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Plasma Phys- 
ics and Fusion Research). Nov 1985. 38p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86702934. 

Research and training programme on Controlled thermonu- 
clear fusion and plasma physics (EUR-NE). 

A steady-state solution to the Fokker-Planck equation for 
the distribution in pitch angle and velocity of fast ions slowing 
down into a multispecies Maxwellian plasma is given. The analysis 
extends previous results to the velocity regime 1.8 vsub(i)less than 
v less than 0.8 vsub(e), where vsub(i) and vsub(e) are the ion and 
electron thermal velocities, respectively. Consequently the solution 
models classical slowing down of fusion reaction products, such as 
a-particles. The solution also covers, and corrects, earlier results 
for the distribution function of slowing down neutral beam ions. 
With 9 refs and 3 figures. 


45295 (UCLA/PPG—965) Combined core/boundary 
layer transport simulations in tokamaks. Prinja, A.K.; 
Schafer, R.F. Jr.; Conn, R.W,; oan’ H.C. (California 
Univ., Los les (USA); Oak’ Rid = National Lab., TN 
(USA)). r 1986. Contract FG03-86ER52130. 2ip. 
(CO NP-860322— 18). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86013992. 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

Significant new numerical results are presented from self- 
consistent core and boundary or scrape-off layer plasma simulations 
with 3-D neutral transport calculations. For a symmetric belt limit- 
er it is shown that, for plasma conditions considered here, the pump 
limiter collection efficiency increases from 11% to 18% of the core 
efflux as a result of local reionization of blade deflected neutrals. 
This hitherto unobserved effect causes a significant amplification of 
upstream ion flux entering the pump limiter. Results from coupling 
of an earlier developed two-zone edge plasma model ODESSA to 
the PROCTR core plasma simulation code indicates that intense re- 
cycling divertor operation may not be possible because of stagna- 
tion of upstream flow velocity. This results in a self-consistent re- 
duction of density gradient in an intermediate region between the 
central plasma and separatrix, and a concomitant reduction of core- 
efflux. There is also evidence of increased recycling at the first 
wall. 
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45296 (UCRL—93887) Converging xenon shock waves 
driven es megagauss magnetic fields. Shearer, J.W.; Stein- 

(Lawrence Livermore National Lab., CA 
fusA)) iu Jul 1986. Contract W-7405-ENG-48. 17p. (CONF- 
860703—10). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013219. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
19 

_ We attempted to implode a conducting metal linear at high 
velocity, and our failure to do so led to switching, or rapidly trans- 
ferring the field from pushing an aluminum conductor to snow- 
plowing a half-atmosphere of xenon gas. We successfully initiated 
convergent xenon gas shocks with the use of a magnetohydrodyna- 
mic switch and coaxial high-explosive, flux-compression generators. 
Principal diagnostics used to study the imploding xenon gas were 
133Xe radioactive tracers, continuous x-ray absorption, and neutron 
output. We compressed the xenon gas about five to sixfold at a ve- 
locity of 10 cm/ps at a radius of 4 cm. The snowplow efficiency 
was good; going from 13- to 4-cm radius, we lost only about 20% 
of the mass. The temperature of the imploded sheath was deter- 
mined by mixing deuterium with the xenon and measuring the neu- 
tron output. Using reasonable assumptions about the amount, densi- 
ty, and uniformity of the compressed gas, we estimate that we 
reached temperatures as high as 155 eV. Energy-loss mechanisms 
that we encountered included wall ablation and Taylor instabilities 
of the back surface. 


magnetic 
drical plasma. Roderick, N.F. (Department of Chemical and 
ering, University ofNew Mexico, Albuquer- 
exico 8 131). Journal of Applied Physics; 60: No. 
, 1269-1273(15 Aug 1986). 

Simple analytic models have been developed to describe the 
current density and magnetic field profiles in a cylindrically sym- 
metric plasma carrying a z-italic-directional current. Solutions are 
obtained for time varying boundary magnetic fields characteristic 
of imploding liner and gas puff plasma implosions. The cylindrical 
models are compared with previously developed planar solutions. 
Applications to electromagnetically imploded plasma shells show a 
small variation in the magnetic field profiles at early times and 
large radius. These variations become more pronounced as the im- 
plosion moves to smaller radius. In general, the effects of cylindri- 
cal geometry become significant only when the outer radius 
reaches the same order as the magnetic field gradient scale length. 


45298 eS Cnn eta 
rically confined plasma MP.; 
Moses, R.W.; Tataronis, J.A. (Los Alamos National Labora- 

tory, Los Alamos, New Mexico 87545). Physics of Fluids; 
29: No. 8, 2605-2611(Aug 1986). 

Isodynamical or omnigenous equilibrium has the property 
that the magnitude of the magnetic field is constant on magnetic 
surfaces. It is shown that in plasma confinement configurations with 
one ignorable coordinate there are three possible classes of solu- 
tions, characterized by the properties of the curvature of the mag- 
netic axis, the magnitude of the magnetic field on axis, and the clo- 
sure of magnetic surfaces about the magnetic axis. Solutions belong- 
ing to class (i) have a straight magnetic axis, a finite field on axis, 
and closed magnetic surfaces. Solutions in class (ii) have a curved 
magnetic axis, closed magnetic surfaces, and a magnetic field that 
vanishes on axis. Finally, solutions in class (iii) have a curved mag- 
netic axis, a finite magnetic field on axis, and open magnetic sur- 


45299 Seutedaten asain 
and oscillating current-driven reversed field 

Finn, J.M. (Laboratory for Plan and Puson Ene oie 
ies, University of Maryland, College Maryland 20742) 
Physics of Fluids; 29: No. 8, 2650 28 38(Ang 1986). 

A model for studying current drive by helicity injection in 
reversed field pinches (RFP’s) is proposed. In this model, the heli- 
city supplied by the external circuits is injected into an exterior 
vacuum region that models the resistive edge region where skin 
currents can decay. Full Taylor relaxations allow this injected heli- 
city to penetrate into the bulk of the plasma. Results on Ohmically 
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driven discharges are shown, benchmarking the model with current 
experiments. Results on oscillating current drive are also presented, 
including studies of the dependence upon the driving voltages, the 
edge resistivity, and the number of relaxations per oscillation cycle. 


45300 Induced azimuthal electric fields in a tandem 
mirror with throttle coils. Myra, J.R. oe Applications 
International Corporation, Plasma Research Institute, 1515 
Walnut Street, Boulder, Colorado 80302). Physics of Fluids; 
29: No. 8, 2751-2752(Aug 1986). 

A tandem mirror with an axisymmetric center cell separated 
from quadrupole regions by a large mirror ratio throttle coil is con- 
sidered. Passing particles induce an azimuthal electric field in the 
center cell that destroys the axisymmetry of the guiding center 
orbits. It is shown that the resulting neoclassical resonant-plateau 
transport is small if dielectric resonances can be avoided. 


45301 Fast ions and hot electrons in the 
interaction. Gitomer, S.J.; Jones, R.D.; Begay, F.; Ehler, 
A.W.; Kephart, J.F.; Kristal, R. (University of California, 
Los Alamos National Laboratory Los Alamos, New 
ino” 87545). Physics of Fluids; 29: No. 8, 2679-2688(Aug 
Data on the emission of energetic ions produced in laser— 
matter interactions have been analyzed for a wide variety of laser 
wavelengths, energies, and pulse lengths. Strong correlation has 
been found between the bulk energy per AMU for fast ions meas- 
ured by charge cups and the x-ray-determined hot electron temper- 
ature. Five theoretical models have been used to explain this corre- 
lation. The models include (1) a steady-state spherically symmetric 
fluid model with classical electron heat conduction, (2) a steady- 
state spherically symmetric fluid model with flux limited electron 
heat conduction, (3) a simple analytic model of an isothermal rar- 
efaction followed by a free expansion, (4) the 1-smcapsa-smcapss- 
smcapsn-smcapse-smcapsX hydrodynamics code [Comments Plasma 
Phys. Controlled Fusion 2, 85 (1975)], calculations employing a 
spherical expansion and simple initial conditions, and (5) the 1- 
smcapsa-smcapss-smcapsn-smcapse-smcapsX code with its full array 
of absorption, transport, and emission physics. The results obtained 
with these models are in good agreement with the experiments and 
indicate that the detailed shape of the correlation curve between 
mean fast ion energy and hot electron temperature is due to target 
surface impurities at the higher tem; (higher laser intensi- 
ties) and to the expansion of bulk target material at the lower tem- 
peratures (lower laser intensities). 


45302 Measurements of the hot-electron density during 
thermal-barrier operation in a tandem mirror experiment. 
James, R.A.; Ellis, R.F.; Seales C.J.; Grubb, D.P.; 4 


T.A. (Laboratory for Flsema end Fosioa Energy 
University of Maryland, College Park, Maryland Me 
Physics of Fluids; 29: No. 8, 2748-2750(Aug 1986). 
Thermal-barrier operation of a tandem mirror requires the 
generation of a dense population of energetic, mirror-trapped elec- 
trons. This has been confirmed by experimental results from the ini- 
tial thermal-barrier experiments in the Tandem Mirror Experiment- 
Upgrade [Phys. Rev. Lett. 53, 783 (1984)]. For discharges with 
similar operating conditions, a dramatic enhancement of the axial 
confinement time was observed only when the mirror-confined hot- 
electron density was a large fraction of the total electron density at 
the position of the thermal barrier. These results are in excellent 
agreement with theoretical predictions. 


45303 Janus, a bidirectional, multifunctional plasma diag- 
nostic. Wan, A.S.; Yang, T.F.; Lipschultz, B.; LaBombard, 
B. (Plasma Fusion Center, M.LT., 167 Albany Street, Cam- 
bridge, Massachusetts 02139). Review of Sclentific Instru- 
ments; 57: No. 8, 1542-1551(Aug 1986). 

Janus is a multiple-function edge probe used to diagnose the 
Alcator C limiter shadow plasma whose components include two 
sets of identical diagnostics, each set facing a different direction. In- 
cluded within each set of diagnostics are a retarding-field energy 
analyzer (RFEA), Langmuir probe, and calorimeter. Janus is con- 
structed to make measurements both parallel and antiparallel to a 
magnetic field. It can withstand high heat fluxes and can be 
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scanned perpendicular to the magnetic field in the limiter shadow. 
The RFEA can alternatively sample both the ion and electron par- 
allel energy distribution functions during a tokamak discharge. 
From the Langmuir probe, one can infer electron temperature, den- 
sity, and the plasma floating potential. The calorimeter independ- 
ently detects the total parallel heat flux incident on an electrically 
floating plate. Together these three diagnostics enable detailed, lo- 
calized edge plasma studies on Alcator C. This paper presents the 
design considerations for each of the diagnostics along with a brief 
summary of the analysis techniques. Some experimental results ob- 
tained using Janus will also be presented. 


Diagnostic instrument for the measurement of po- 
toidal magnetic fields in tokamaks. West, W.P.; Thomas, 
D.M.; Ensberg, E.S.; deGrassie, J.S.; Baur, J.F. (GA Tech- 
nologies Inc, P. O. Box 85608, ‘San Diego, California 
92138). Review of Scientific Instruments; 57: No. 8, 1552- 
1556(Aug 1986). 

A diagnostic system has been developed to measure the di- 
rection of the local magnetic field within the plasma of a tokamak 
by making use of Zeeman splitting in an injected neutral lithium 
beam. A linearly polarized dye laser is used to pump the 7 compo- 
nent of the ?S-italic-?P-italic resonant transition. The laser polariza- 
tion is rotated at a fixed frequency, and phase analysis of the subse- 
quent fluorescence identifies the local field direction. The instru- 
ment can monitor many radial points within the plasma simulta- 
neously, allowing a current density profile to be determined on a 
single shot basis. 


45305 Tomographic analysis of the evolution of plasma 
cross sections. Holland, A.; Navratil, G.A. (Plasma Physics 
Laboratory, Columbia University, New York, New York 
10027). Review of Scientific Instruments; 57: No. 8, 1557- 


1566(Aug 1986). 

A di ic has been developed for measurements of the 
evolution of plasma density distributions in two dimensions using 
the principles of computed emisson tomography. The system meas- 
ures the near-infrared emission along several chords through the 
plasma cross section and the emission profile is then reconstructed 
using a m-italica-italicx-italici-italicm-italicu-italicm-italic e-italicn- 
italict-italicr-italico-italicp-italicy-italic based algorithm. This paper 
will present details of the reconstruction algorithm, the data collec- 
pe pone a yaliieramaggmantbeligg negli wg ara 
and numerical phantom sources, evidence for the correlation be- 
tween n-italic? and the infrared emission intensity, and initial meas- 
urements on a tokamak plasma. 


Approaches to the diagnostics of alpha particles in 
tokamaks dated. Zweben, S.J. (Plasma Physics Laborato- 
Princeton University, Princeton, New Jersey 08544). 
Bevin of Scientific Instruments; 57: No. 8, 1723-1728(Aug 
Alpha particles from D/T reactions are expected to be pro- 
duced at a power level of about 5 MW in Q-italical beam heated 
experiments in the tokamak fusion test reactor (TFTR) and will 
become the dominant heating mechanism in future tokamak ignition 
devices. Although alphas should be well confined according to neo- 
classical orbit theory, the effects of plasma instabilities on alpha 
confinement and the effect of alphas on plasma confinement and 
heating remain to be seen. This paper describes the physical context 
for alpha particle measurements in tokamaks and reviews the status 
of recent approaches to their diagnosis. 


45307 Neutron diagnosis of 
i M.C.; Keck, R.F.; 


ICF targets. 
Richardson, S.A.; McCrory, 
R.L.; McKenty, P. 'W.; —- D. M.; tg a M.; Verdon, 


Cr Lane, S.M.; Prussin, S .G. (Laboratory for Laser Ener- 
gitice,_ University of Rochester, 250 East River Road, 
New York 14623-1299). Review of Scientific In- 

struments; 57: No. 8, 1737-1739(Aug 1986). 
The final stages in the compression of microencapsulated 
DT fueled ICF targets require detailed characterization for mean- 
ingful comparison with predictions of hydrodynamic codes. The 
determination of such parameters as the fuel and shell areal densi- 
ties, the average ion temperature, and the impact of implosion non- 
uniformities in high-density target implosions present a strong chal- 
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lenge. We describe several approaches utilizing the self-generated 
neutrons to diagnose these conditions, including neutron spectrome- 
try, neutron activation of tracer gas and shell materials, and neu- 
tron scattering techniques. The importance of making simultaneous 
measurements of several core parameters to limit ambiguity in in- 
terpretation is discussed. 


45308 Neutron streak tube. Wang, C.L.; Lerche, R.A.; 
Medecki, H.; Phillips, G.E.; Singh, M.S. (Lawrence Liver- 
more National Labo , University of California, P. O. 
Box 5508, Livermore, Cali fornia 94550). Review of Scientific 
Instruments; 57: No. 8, 1749-1750(Aug 1986). Contract W- 
7405-ENG-48. 

We present the design and construction of a simple neutron 
streak tube. The cathode is a 10-ym-thick U** strip, 25 mm wide 
and 1.5 mm high, vacuum deposited on a stainless-steel substrate 
which replaces the cathode of a Lawrence Livermore National 
Laboratory (LLNL) model 3 x-ray streak camera. Accompanying a 
fission fragment, about 200 low-energy electrons are 
emitted from the cathode. The streak tube was tested at a rotating 
target neutron source and at the Nova laser which produced 10% 
neutrons from the fusion target. Preliminary results are presented. 


45309 coches Mn ee TFTR utilizing the Camp- 

oon Saeer os Hendel, H.W.; Nieschmidt, 
E.B. (Princeton Plasma Princeton, 
New Jersey 08544). Review a Sou Scientific Instruments; 57: No. 
8, 1754-1756(Aug 1986). Contract AC02-76CH03073;AC05- 
840R21400. 

Modified commercial equipment installed on the tokamak 
fusion test reactor (TFTR) at Princeton Plasma Physics Laboratory 
(PPPL) utilizes Campbell’s mean square voltage theorem to moni- 
tor the neutron source strength at neutron count rates orders of 
magnitude above the capability of the count rate mode. Campbell- 
ing uses the large amplitude fluctuations from neutron fission events 
in the detectors to discriminate against small amplitude y ray and 
other noise events. Source strengths yielding equivalent count rates 
a factor of 5 greater than possible in the conventional count rate 
mode have been obtained to date. The concept of Campbelling is 
discussed and the application to TFTR is illustrated. 
Fundamental advantages are the extended useful range of the detec- 
tors by a factor of —10‘ and gamma rejection by a factor of —10*. 
Some results are shown and the neutron source strengths obtained 
are compared to those from conventional counting circuits and 
from other detectors whose outputs have not yet suffered counting 


Physics Laboratory, Pri Princeton, 
Jersey 08544). Review of Scientific Instruments; 57: No. 8, 
1757-1759(Aug 1986). 

The recently installed neutron activation system at the 
TFTR has been calibrated and the analysis programming largely 
completed. Data analysis programs are available on an on-line ac- 
quisition analysis system or off line on a VAX system. Analysis 
techniques include random and coincident summing corrections as 
well as finite source size correction at close geometries. Detector 
efficiency determinations also use these corrections. 


45311 Neutron calorimeter as a fusion diagnostic. Proc- 
tor, A.E.; a E.B. -_ National Engineering 
Laboratory, EG. '&G, Idaho, Inc., O. Box 1625, Idaho 
Falls, Idaho 83415). "Review of Sette Instruments; ‘37: No. 
° ae 1986). Contract AC02-76CH03073;AC07- 
7 

A calorimeter is described which is applicable as a fusion 
neutron diagnostic. The device has the following distinct advan- 
tages: low sensitivity to thermal neutrons, large dynamic range, 
small mass resulting in fair time resolution, small physical size, inde- 
pendent calibration, little shielding required, no heat loss to sur- 
roundings, and low cost. The heat is provided by neu- 
tron induced fissions in a foil of **U or ™*U. The effects, advan- 
tages, and disadvantages of these target materials are discussed. The 
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expected time resolution and dynamic range are estimated for both 
target materials. 


45312 Silicon surface barrier detector for fusion neutron 
spectroscopy. Elevant, T.; Hendel, H.W.; agency E.B.; 
Samuelson, L.E. (Princeton. University, Plasma Ph ysics 
Laboratory, Princeton, New Jersey 08544). Review of Scien- 
tific Instruments; 57: No. 8, 1763-1765(Aug 1986). 

The usefulness of the intrinsic *Si(n-italic,az)*Mg and 
*8Si(n-italic, p-italic)"*Al reactions in silicon surface barrier detec- 
tors for measurements of ion temperatures in D-T fusion plasmas 
and of D-T fusion neutron flux has been investigated. For a 14- 
MeV neutron-generator narrow-energy-line source, the energy res- 
olution (—1.5%), detection efficiency, and useful count rates have 
been determined. Based on these results, for a 100-ms time bin, D-T 
plasma ion temperatures from 2 to 6 keV can be determined from 
the full-width half-maximum (FWHM) of the neutron-induced a 
spectral lines, with the error estimated to be 25% to 5%, respec- 
tively. The maximum intrinsic detection efficiency for a nominal 
1500-ym-thick detector is —6 x 10~*. 


45313 Application of coincidence techniques to fusion 
product measurements. Murphy, T.J.; Heidbrink, W.W.; 
Strachan, J.D. (Plasma Physics Laboratory , Princeton Uni- 
versity, Princeton, New Jersey 08544). ae of Scientific 
Instruments; 57: No. 8, 1766-1768(Aug 1986). 

Measurement of two products of a fusion reaction in coinci- 
dence is proposed. Possible detector arrays and sample count rates 
have been evaluated for reactions in the Fontenay-aux-Roses toka- 
mak (TFR) and the Texas experimental tokamak (TEXT) and in 
the tokamak fusion test reactor (TFTR) neutral beam lines. The 
count rates indicate that this method is feasible on existing devices. 


45314 Neutron fluctuation measurements on TFTR. 
Heidbrink, W.W. (Princeton Plasma Physics Laboratory, 
per New Jersey 08544). Review of S Scientific Instru- 
ts; 57: 8, 1769-1770(Aug 1986). Contract AC02- 
76CH0307 
. of fluctuations in the neutron yield are made 
on the tokamak fusion test reactor (TFTR) with plastic scintillators. 
Light from the scintillators is coupled through acrylic rods or fiber- 
optic cables to photomultipliers operated in current mode. Discrim- 
ination against hard x rays is accomplished through comparison 
with the signal from a ZnS(®Li) scintillator. These measurements 
are useful in studies of deuterium pellet deposition, of the accelera- 
tion of beam ions during major radial compression, and of MHD 
instabilities. Techniques for measuring the neutral beam density 
profile and Q-italic/sup equiv//sub d-italic//sub t-italic/ using neu- 
tron fluctuation measurements during pellet injection also have 
been proposed. 


45315 Detector array for the measurement of the 14,7- 
MeV proton emission from TFTR. Strachan, J.D. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Review of Scientific Instruments; 57: No. 8, 
1771-1773(Aug 1986). 

The magnitude of the d-italic(*He, p-italic) a fusion emission 
is measured on the tokamak fusion test reactor (TFTR) by detec- 
tion of the prompt losses of 14.7-MeV protons. This system consists 
of four detectors poloidally distributed along the bottom of TFTR. 
Each detector spatially resolves 14.7-MeV protons which are born 
above the detector and which grad B drift into the detector. 


45316 Scintillation detector for escaping alphas and tri- 
tons in TFTR. Zweben, S.J. (Princeton Plasma Physics Lab- 
oratory, Princeton, New Jersey 08544). Review of Sci Scientific 
Instruments; 57: No. 8, 1774-1776(Aug 1986). Contract 
AC02-76CH03073. 

A diagnostic for escaping charged fusion products is present- 
ly being tested on tokamak fusion test reactor (TFTR). It consists 
of a 1 x 1-in. ZnS scintillator screen located inside a movable probe 
at the bottom of the TFTR vacuum vessel. The alphas or tritons hit 
the scintillator screen where they create visible light pulses which 
are fiber-optically coupled to photomultiplier tubes and/or an inten- 
’ sified video camera for recording and analysis. 
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45317 Nuclear reaction diagnostics of fast confined and 
escaping particles. Cecil, F.E.; Medley, S.S.; Niesch- 
midt, E.B.; Zweben, S.J. (Plasma 
Princeton University, Princeton, 
of Scientific Instruments; 57: No. 8, 1777-1779(Aug 1986). 
The resonant nuclear reactions D(a,y) *Li, *Li(a,y) 'B, 
and "Li(a,y) *B are examined as diagnostics of the energy distri- 
bution of confined fast alpha particles in tokamak plasmas. Reaction 
rates for Q-italic = 1 D-T plasmas are estimated. The design of and 
preliminary results from the prototype fusion gamma ray detector 
on the tokamak fusion test reactor ) will be presented. The 
activation reactions 'B(a,n-italic) *N, ™N(a,y) “°F, *Mg(a,p- 
italic) **Al, and ?”Al(a,p-italic) *°P are similarly examined as diag- 
nostics of fast escaping alpha particles. Count rate estimates for Q- 
italic = 1 D-T plasmas will be presented. 


45318 Time-resolved 14-MeV neutron detector for triton 
confinement studies. Smith, J.R.; Fisher, R.K.; Leffler, J.S.; 
Newman, D.E. (GA Technologies Inc., P.O. Box 85608, 
San Diego, ifornia 92138). Review of Scientific Instru- 
ments; 57: No. 8, 1780-1782(Aug 1986). 

Previous measurements of triton burnup in deuterium toka- 
mak plasmas show an anomalously small burnup for low-q-italic 
discharges with significant magnetohydrodynamic activity. This 
may have important implications for alpha particle burnup in a 
fusion reactor. By developing a detector capable of time-resolved 
14-MeV neutron measurements, it should be possible to separate 
triton confinement and slowdown anomalies. We are testing lithi- 
um-free glass scintillators which would observe 14-MeV neutrons 
through prompt **Si(n-italic, p-italic) **Al reactions. These detec- 
tors are not sensitive to the much larger 2.5-MeV neutron back- 
ground and should also have less sensitivity to the large thermal 
neutron background when compared to conventional *Li-depleted 
glasses. Measurements of detector sensitivity to signal and potential 
background sources are being performed using a 14-MeV neutron 
source and radioactive sources. The expected signal behavior under 
various DIII-D plasma and beam conditions will also be presented. 


45319 Determining plasma-fueling sources with an end- 
loss ion . Grubb, D.P.; Foote, J.H. (Lawrence 
Livermore National Laboratory, University of California, P. 
O. Box 5511, Livermore, California 94550). Review of Scien- 
tific Instruments; 57: No. 8, 1783-1785(Aug 1986). Contract 
W-7405-ENG-48 

To help identify the major sources of fueling gas in Tandem 
Mirror Experiment-Upgrade (TMX-U), we mounted a mass-sensi- 
tive, EB, end-loss ion spectrometer (ELIS) near the machine's 
centerline. We set the electric field in the ELIS to simultaneously 
measure the axial loss currents of both hydrogen and deuterium. 
We then initiated plasma discharges, where we injected either hy- 
drogen or deuterium gas into the central cell. We also selected and 
deselected the central-cell neutral beams that were fueled with hy- 
drogen gas. The end-cell neutral beams were always selected and 
fueled with deuterium. By taking the ratio of the hydrogen end-loss 
current to the deuterium end-loss current (with a known deuterium- 
gas feed rate), we were able to infer the effective fueling rates that 
were due to wall reflux, central-cell beams, and end-cell beams. 
The results were the following: wall reflux, 6 Torr 1/s; central-cell 
beams, 15 Torr 1/s; and end-cell beams 1 Torr I/s. 


45320 Plasma measurements with the TMX-U E-italic- 
parallelB-italic end-loss-ion spectrometers. Foote, J.H.; 
Wood, B.E.; Brown, M.D.; Curnow, G.M. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Review of Scientific Instru- 
ments; 57: No. 8, 1786-1788(Aug 1986). Contract W-7405- 
ENG-48. 

Two  E--italicparallelB-italic end-loss-ion spectrometers 
(ELIS) are now making plasma measurements on tandem mirror 
experiment-upgrade (TMX-U). One instrument is mounted on each 
end of this open-ended tandem-mirror machine. These spectrom- 
eters observe plasma losses along magnetic-field lines. They operate 


-feliably and with a minimum of attention during an experimental 


run. Their data, which are quickly acquired and analyzed, help 
guide the experimental sequence. The parallel electric and magnetic 
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fields separate the end-loss ions according to mass (D-italic* and H- 
italict) and energy. Each spectrometer detects ions with an array 
of 128 flat collector plates that are made from copper-coated G10 
epoxy fiberglass, normally used for printed-circuit boards. The 
ELIS diagnostic system produces a wealth of experimental informa- 
tion, including data on peak plasma potential, central-cell ion tem- 
perature, potentials in the thermal-barrier region, axial confinement 
and ion-end-loss plugging, energetic-electron losses, and hydrogen/ 
deuterium concentrations. 


45321 Double parallel-plate electrostatic analyzer for 
Tara end-loss studies. Sullivan, J.D.; Casey, J.A.; Irby, J.H.; 
Smith, D.K.; Sevillano, E. (M.LT. Plasma Fusion Center, 
Cambridge, Massachusetts 02139). Review of Scientific In- 
struments; 57: No. 8, 1789-1791(Aug 1986). Contract AC02- 
78ET51013. 

An endloss spectrograph has been designed and is being fab- 
ricated for the Tara tandem mirror. This spectrograph is a double 
parallel-plate electrostatic analyzer about 60 cm in length with a 
30° entrance angle; the high-voltage plate is a transparent wire 
cloth grid which allows higher energy particles to pass through for 
detection on a symmetric ground plane. The analyzer has three de- 
tection planes: first, the normal focal plane for low-energy detec- 
tion at high resolution (0.1—4 keV); second, the entrance grounded 
plate for mid energies (4—6 keV); and third, the symmetric ground 
plane for coarse resolution at higher energies (8—20 keV). The ana- 
lyzer is defocusing on the symmetric plane. This spectrograph will 
be able to measure simultaneously the endloss potential cutoff and 
ions from the neutral beams; in conjunction with a loss cone neutral 
beam source the resolution is sufficient (60 eV) to measure the 
plasma potential. 


45322 PLT and PDX perpendicular charge-exchange ana- 
lyzers. Mueller, D.; Hammett, G.W.; McCune, D.C. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Seley 08544). Review of Scientific Instruments; 57: No. 8, 
1794-1796(Aug 1986). 

The perpendicular charge-exchange systems used on the po- 
loidal divertor experiment and the Princeton large torus are com- 
prised of ten-channel, mass-resolved, charge-exchange analyzers. 
Results from these systems indicate that instrumental effects can 
lead to erroneous temperature measurements during deuterium neu- 
tral beam injection or at low hydrogen concentrations. 


45323 Design concepts for compact mass/energy charge 
Roquemore, A.L.; Medley, S.S. (Plasma 


analyzers, 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Review of Scientific Instruments; 57: No. 8, 
1797-1799(Aug 1986). 
Charge exchange diagnostics in a hostile neutron and gamma 
radiation environment require substantial shielding against radi- 
i ise signal. Minimizing the dimensions of the appa- 
ratus significantly reduces the shielding complexity. Conceptual de- 
signs for compact analyzers are presented. The reduced size is 
achieved primarily by employing high-field-strength (< or =8 kG) 
permanent rare earth magnets to simplify magnetic field generation. 
In addition, a carbon foil is used in place of a gas cell to eliminate 
the customary analyzer vacuum pumping systems. Alternative de- 
signs employing electric and magnetic fields for mass and energy 
analysis will be presented that afford a reduction in volume by an 
order of magnitude compared with the EparallelB analyzers cur- 
rently in use on the tokamak fusion test reactor (TFTR). 


45324 High time resolution ion temperature profile meas- 
urements on PBX. Gammel, G.; Kaita, R.; Fonck, R.; Jaeh- 
nig, K.; Powell, E. (Plasma Ph ysics Laboratory, Princeton 
University, Princeton, New Jersey 08544). Review of Scien- 
tific Instruments; 57: No. 8, 1800-1802(Aug 1986). 

Ion temperature profiles with a time resolution of 2—5 ms 
have been measured on the Princeton Beta Experiment tokamak 
(PBX) by charge-exchange recombination spectroscopy (CXRS) 
and a neutral particle charge-exchange analyzer (NPA). The sight- 


coool al 
resolution of these two independent techniques is sufficient to see 


sawtooth oscillations and other magneto- hydrodynamic activity. 
Effects of these phenomena on the toroidal rotation velocity pro- 
file, v-italic/sub phi/(r-italic), are clearly observed by CXRS. For 
example, a sharp drop in the central v-italic/sub phi/ occurs at the 
sawtooth crash, followed by a linear rise during the quiescent 
phase. The NPA results are compared with those from CXRS. 


in the Tara tandem mirror cen- 


laser, folded back for two passes through scattering 
Detection is at 90° with f-italic/S optics. The optical table is mount- 
ed on linear bearings with a 10-in. stroke, so that the radius of the 
scattering volume may be changed from shot to shot. Novel fea- 
tures of the experiment include a high-throughput (>25%) com- 
mercial triple-grating polychrometer using holographic gratings, 
and a directly coupled ten-channel microchannel plate photodetec- 
tor array. 


45326 TFTR edge Thomson scattering system. Jo 

D.; Grek, B.; Dimock, D.; Paladino, R.; Tolnas, E. (Prince- 
ton Plasma Physics Laboratory, 

Box 451, Princeton, New Jersey 08544). Review of Sci 
Instruments; 57: No. 8, 1810-1812(Aug 1986). Contract 
AC02-76CH03073. 

A system is under construction which will make use of the 
laser and collection optics of an existing multichannel Thomson 
scattering system on the tokamak fusion test reactor (TFTR). A 
scanning sampling mechanism will divert signal from a 10-cm seg- 
ment of the radial-beam path to a spectrometer—detector system 
which is optimized for low temperatures and densities. In the ab- 
sence of stray laser light and background plasma light the system 
will be capable of measuring temperatures down to 3—5 eV at 1—3 
x 10" cm~* minimum densities. 


45327 Feasibility study of using the TFTR Thomson scat- 
tering system for q-italic profile measurements. Brizard, A.; 
Grek, B.; Leblanc, B.; Johnson, D. (Princeton University, 
P.O. Box 451, Princeton, New Jersey 08544). Review of Sci- 
entific Instruments; 57: No. 8, 1813-1815(Aug 1986). 

The results of a study made to determine the possibility of 
using the tokamak fusion test reactor (TFTR) Thomson scattering 
system to measure the direction of the local magnetic fields in a to- 
kamak plasma are presented. We find that it should be possible to 
measure the q-italic profile for q-italic<1.3 and minor radius <40 
cm, with an accuracy of less than 5%. 


45328 Two-dimensional Thomson scattering system for 
ATF. Kindsfather, R.R.; Rasmussen, D.A.; Murakami, M.; 
Thomas, C.E.; Painter, S.L.; Hays, PS; Morris, R.N.; 
Tolnas, E.L. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831). Review of Scientific Instruments; 57: No. 8, 
1816-1818(Aug 1986). Contract AC05-840R21400. 

A two-dimensional Thomson scattering system is being de- 
signed for the Advanced Toroidal Facility (ATF) torsatron experi- 
ment. This system will provide electron temperature and density 
measurements at 15 points along a vertical chord with each shot 
from a two-dimensional T-italic/sub e-italic/ and n-italic/sub e- 
italic/ map of an ATF toroidal cross section can be obtained. The 
horizontal Thomson scattering viewing port is offset by 15° torio- 


array of five, seven, or eight aecaaeeaaiiner tubes, depending on 
the temperature range of the spectrometer. 





45329 Highly doped ruby filters for stray light reduction 
in SCATPAK II. Thomas, C.E. Jr.; Lazarus, E.A.; Kinds- 
father, R.R.; Painter, S.; Hays, P.; "Murakami, M. (Fusion 
Energy Division, Oak ‘Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). r Pl of Scientific Instruments; 
57: No. 8, 1819-1821(Aug 1986). Contract ACO05- 
840R21400. 

One of the major problems in Thomson scattering measure- 
ment of electron temperature is the suppression of stray light. Fil- 
ters of AR-coated ruby with a high-percentage doping of Cr have 
been produced for use on SCATPAK II. The filters have negligible 
attenuation of the signal above 7000 A-circle and attenuate light at 
the laser line by a factor of «9. Experimental details of the filter 
performance, design, and fabrication are presented. The filter per- 
formance is compared with experimental measurements of the Cr- 
in-sapphire absorption cross section at the R-italic: line. Ruby filters 
present a cost-effective method of stray light suppression for experi- 
ments using ruby lasers and the red-shifted portion of the scattered 
spectrum. 


Backward Compton scattering electric 
fields in a plasma. Clayton, CE. Joshi, C. (Electrical Engi- 
neering Department, Universi ‘of California, Los Angeles, 
Los eles, California 90024). Review of Scientific Instru- 
ments; 57: No. 8, 1840-1842(Aug 1986). 

A new method is suggested for probing ultrahigh electric 
fields associated with relativistic plasma waves in high-density plas- 
mas. A relativistic electron beam and an intense photon beam are 
collided inside the plasma. In the absence of any perturbing fields, 
the electrons Compton scatter some of the photons. In the back- 
ward direction, the frequency of the scattered radiation is roughly 
4y?o with a frequency spread of —2(Ay/y). When strong electric 
fields are present, some of the electrons are accelerated and others 
are decelerated. This leads to broadening of the Compton-scattered 
spectrum. An experiment designed to probe coherent longitudinal 
electric fields of a beat-excited plasma wave will be described. This 
technique has the potential to give time-resolved information about 
relativistic wave particle interaction. 


Cw dye laser system for Li-beam spectroscopy in a 
tokamak, West, W.P.; Thomas, D.M. (GA Technologies 
Inc., P. O. Box 85608, " San Diego, California 92138). Review 
of Scientific Instruments; 57: No. 8, 1843-1845(Aug 1986). 

The current-density-profile diagnostic system developed for 
the Texas experimental tokamak (TEXT) employs a cw dye laser 
system to induce fluorescence in a Li beam injected into a tokamak. 
This laser has spectral and polarization modulation requirements 
not available in commercial systems. The required spectrum is a 
bandwidth of approximately 5 GHz at a wavelength of 667 nm. 
The intensity within the bandwidth should be as uniform as possi- 
ble, i.e., a quasicontinuum within the 5-GHz bandwidth. The polar- 
ization of the laser must remain linear, but the plane of polarization 
must be rotated at a high frequency, 50 kHz. The details of the Li 
atomic spectroscopy in a tokamak and the requirements of the diag- 
nostic system that lead to these desired laser parameters will be ad- 
dressed. The laser system and polarization modulator which have 
been developed will be discussed in detail, including both design 
and performance parameters. 


45332 Use of the oe 6 filter in signal processing to 
reduce beam requirements for alpha-particle diagnostics. 
Cooper, W.S. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Review of Scientif- 
ic Instruments; 57: No. 8, 1846-1848(Aug 1986). Contract 
AC03-76SF00098. 

In principle, a probing beam of neutral atoms can be used to 
measure the velocity distribution of fast alpha particles confined in 
an ignited fusion plasma. In this article we discuss beam modulation 
techniques and a compatible signal processor based on a Kalman 
filter that together can provide, in one hypothetical case, a reduc- 
tion of a factor of 10 in the beam current required, as compared 
with that required for a straightforward measurement with a dc 
beam. : 
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45333 Multichannel Thomson scattering systems with 
high spatial resolution (invited). Johnson, D.; Bretz, N.; 
Dimock, D.; Grek, B.; Long, D.; Palladino, R.; Tolnas, E. 
(Princeton University, Plasma Ph Laboratory, , Prince- 
ton, New Jersey 08544). Review Scien Scientific iuacanay 57: 
No. 8, 1856-1861(Aug 1986). 

“Thomson scattering systems capable of providing snapshot 
profiles of electron temperature and density with high spatial reso- 
ee ee 
ton large torus (PLT), Princeton divertor experiment (PDX), and 
tokamak fusion test reactor (TFTR) tokamaks. The design param- 
eters of these systems are compared. Particular attention is given to 
describing those new components and techniques which have con- 
tributed most to improved data quality and reliability in the ten- 
year evolution of these systems. Examples of recent TFTR T-italic/ 
sub e-italic/(R-italic) and n-italic/sub e-italic/(R-italic) profiles are 
presented. 


control, data acquisition, and data proc- 
aie at MFTF-B (inivited). Preckshot, G.G. (Lawrence 
Livermore National Laboratory, P. O. Box 5511, L-634, 
Livermore, California 94550). Review of Scientific Instru- 
ments; 57: No. 8, 1872-1876(Aug 1986). Contract W-7405- 
ENG-48. 

Diagnostic instruments at the Mirror Fusion Test Facility 
(MFTF-B) are operated by a distributed computer system which 
provides an integrated control, data acquisition, and data processing 
interface to the experimentalist. Instrument control settings, opera- 
tor inputs, and lists of data to be acquired are combined with data 
acquired by instrument data recorders to be used downstream by 
data processing codes; data processing programs are automatically 
informed of operator control and setpoint actions without operator 
intervention. The MFTF-B distributed computing environment per- 
mits us to take advantage of several kinds of computing equipment 
and commercial software. The combined diagnostic control and re- 
sults presentation interface is presented to experimentalist users by a 
network of high-resolution graphics workstations. Control coordi- 
nation, data processing, and data base management are handled by 
a shared-memory network of 32-bit super minicomputers. Direct in- 
strument control, data acquisition, data packaging, and instrument 
status monitoring are performed by a network of dedicated local 
control microcomputers. A description of this system and our expe- 
riences in implementing the first MFTF-B diagnostic instrument, 
the magnetic field alignment diagnostic (MFA), are reported here. 


45335 Software systems for processing and analysis at the 
NOVA high-energy laser facility. Auerbach, J.M.; Montgom- 
ery, D.S.; McCauley, E.W.; Stone, G.F. (Lawrence Liver- 
more National Laboratory, "University of California, P. O. 
Box 5508, Livermore, California 94550). Review of Scientific 
Instruments; 57: No. 8, 1878-1879(Aug 1986). Contract W- 
7405-ENG-48. 

A typical laser interaction experiment at the NOVA high- 
energy laser facility produces in excess of 20 Mbytes of digitized 
data. Extensive processing and analysis of this raw data from a 
wide variety of instruments is necessary to produce results that can 
be readily used to interpret the experiment. Using VAX-based com- 
puter hardware, software systems have been set up to convert the 
digitized instrument output to physics quantities describing the ex- 
periment. A relational data-base management system is used to co- 
ordinate all levels of processing and analysis. Software development 
emphasizes structured design, flexibility, automation, and ease of 
use. 


45336 TMX-U computer system in evolution. Casper, 
T.A.; Bell, H.; Brown, M.; Gorvad, M.; Jenkins, S.; Meyer, 
W,; Moller, 3; Perkins, D. (Lawrence ‘Livermore National 
Laboratory, University of California, Livermore, California 
94550). Review of Scientific Instruments; 57: No. 8, 1880- 
1882(Aug 1986). Contract W-7405-ENG-48. 

Over the past three years, the total TMX-U diagnostic data 
base has grown to exceed 10 Mbytes from over 1300 channels; 
roughly triple the originally designed size. This acquisition and 
processing load has resulted in an experiment repetition rate ex- 
ceeding 10 min per shot using the five original Hewlett—Packard 
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HP-1000 computers with their shared disks. Our new diagnostics 
tend to be multichannel instruments, which, in our environment, 
can be more easily managed using local computers. For this pur- 
pose, we are using HP series 9000 computers for instrument con- 
trol, data acquisition, and analysis. Fourteen such systems are oper- 
ational with processed format output exchanged via a shared re- 
source manager. We are presently implementing the necessary 
hardware and software changes to create a local area network al- 
lowing us to combine the data from these systems with our main 
data archive. The expansion of our diagnostic system using the par- 
allel acquisition and processing concept allows us to increase our 
data base with a minimum of impact on the experimental repetition 
rate. 


45337 PLT data acquisition and analysis system. 
Murphy, J.A.; Gibney, T.R. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544-0451). 
1980. of Scientific Instruments; 57: No. 8, 1886-1888(Aug 

The data acquisition and analysis system for PLT (Princeton 
Large Torus) is being moved from a DEC-10 to a VAX 11/785. 
Most of the major diagnostics are currently running on the VAX, 
with approximately 1 Mbyte of data being taken each shot. The 
system uses the MIT model data system (MDS) for acquisition and 
archival of data and the PPPL event-controlled scheduler (ECS) 
for scheduling. The analysis programs use the MDS data retrieval 
subroutines which deliver correctly calibrated results to the user 
program. 


45338 Diagnostic software development for TFTR. Chris- 
tianson, G.; Davis, W.; Diesso, M.; Lagin, L.; Malsbury, J.; 
Matone, J.; Schectman, N.; Snyder, J.; Terpstra, T. 

Physics Laboratory, Princeton University, P. O. Box 451, 
Princeton, New Jersey 08544). Review of Scientific Instru- 
ments; 57: No. 8, 1895-1897(Aug 1986). 

The development of diagnostic software for the tokamak 
fusion test reactor (TFTR) machine is discussed. Key problems in 
the development process are the control of a large body of applica- 
tions code and the provision of an environment that maximizes the 
productivity of the applications programmers. Control of the large 
body of code is accomplished through the use of a common 
method of software module specification, standard naming conven- 
tions, standard documentation, and automated utility programs to 
check the consistency of source code. The productivity of the ap- 
plications programmers is enchanced by the presence of services 
providing graphics capabilities, terminal and user dialog manage- 
ment, data access, smoothing and compression, hardware device 
access and testing, and program execution tracing. 


Magnetic-fusion data acquisition at Los Alamos. 
Wilkins, R.W.; Klare, K.A. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87544). Review of Scientific 
Instruments; 57: No. 8, 1913-1914(Aug 1986). 

The Controlled Thermonuclear Research (CTR) division 
uses a single software package to acquire data from hundreds of 
CAMAC recorders. For the past five years, this package has been 
used by all experiments, both manual and computer controlled. A 
variety of signals are stored in transient digitizers and other memo- 
ries. The computer retrieves the data and applies an efficient com- 
pression algorithm before storing it on disk. The physicist can plan 
his next shot from the acquired data even as the rest is read. The 
readout is list directed with device, amplifier, and time-base types 
and their settings selected by the physicist. A new experiment may 
be set up in minutes. 


Fiber-optic control of the ZT-P experiment. Cau- 
ail, L.D.; Chandler, G.I; Hall, C.R.; Trujillo, J.F. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Review of Scientific Instruments; 57: No. 8, 1918- 
1920(Aug 1986). 

The computer control system for the ZT-P experiment has 
been implemented using a fiber-optic link in all 161 control signal 
paths. Four classes of control signals are used in this design. These 
are (a) digital-out, an on—off signal from computer to machine ac- 
tuator, (b) digital-in, an on—off signal from machine sensor to com- 
puter, (c) analog-out, a O—10-V analog signal from computer to 


machine actuator, (d) analog-in, a O—1-mA analog signal from 

chine sensor to computer. The digital-in and the digital-out class 

signals require no control power at the machine. The analog-out 
and the analog-in class of signals use available machine power for 
control. This unique power arrangement and the use of fiber-optic 
links totally isolate the electrically noisy machine areas from the 
sensitive electronics in the computer control. Advantages of this 
system including low cost, small size, personnel safety, and ease of 
maintenance and modification are discussed. 


45341 Experiences with delta of data pro- 
duced by DIII. Henline, P.A. (GA Techno! Inc., P. O. 
Box 85608, San Diego, California 92138). Review of Scientific 
Instruments; 57: No. 8, 1924-1925(Aug 1986). 

The amount of data collected for each tokamak experimental 
shot is rapidly increasing. This is caused by many factors, including 
more diagnostic experiments, reduced cost of electronics hardware 
(especially memory), and longer plasma duration. The design goal 
anne ae een Ee eee 
store the shot data as one logical unit, the delta compression algo- 
eee 
Statistics on compression factors, times, and ee 
presented for actual DIII data. Data for 8-, 10-, and 12-bit digitizers 
will be highlighted since this hardware is common to most sites. 


45342 Fe eee ee oe Diesso, 
M.; Hill, K.W.; Sesnic, S.; von Goeler, S . (Princeton Uni- 
versity, Princeton Plasma’ Physics — 

: No. 


New Jersey 08544). Review of Scientific Instruments; 
8, ee 1986). Contract AC02-76CH03073. 

A mathematical model of a single-arm x-ray pulse-height an- 
alyzer (PHA) system is developed. Given an assumption on the 
electron temperature and density profiles, a maximum likelihood 
technique is applied to calculate the peak electron temperature and 
enhancement factor of the plasma. This method is currently being 
used in the analysis of x-ray data from the tokamak fusion test reac- 
tor (TFTR); sample results are presented. 


45343 Physics analysis database for the DIII-D tokamak. 
Schissel, D.P.; Bramson, G.; DeBoo, J.C. (GA Technol- 
ogies Inc., P. O. Box 85608, San Di California 92138). 
Pre of Scientific Instruments; 57: No. 8, 1932-1934(Aug 
1986). 


Centralized databases for handling reduced data for physics 
analysis have been implemented for the DIII-D tokamak. Each da- 
tabase record corresponds to a specific snapshot in time for a se- 
lected discharge. Features of the database environment include 
automatic updating, data integrity checks, and data traceability. Re- 
duced data from each diagnostic comprises a dedicated dataset (a 
subset of the database) with quality assurance provided by a physi- 
cist. For the confinement database, these datasets will be used to 
create profile datasets which will be input to a transport code to 
create a transport dataset. The databases are implemented on a Dig- 
ital Equipment Corporation VAX 8600 running VMS. The database 
management system is $1032 from Software House, Inc. 


45344 Determination of the two-dimensional density dis- 
tribution in a tokamak plasma using phase-imaging interfero- 
metry (invited). Doyle, E.J.; Howard, J.; Peebles, W.A.; 
Luhmann N.C. Jr. (University of California, Los les, 
California 90024). Review of Scientific Instruments; 57: No. 8, 
1945-1950(Aug 1986). 

Conventional interferometer systems used on fusion devices 
are typically limited to approximately ten channels or views, thus 
precluding the use of tomographic reconstruction techniques. In- 
stead, a-italic »-italicr-italici-italico-italicr-italici-italic assumptions 
have to be m«« in order to obtain the electron density distribution. 
To overcome ‘ese problems, interferometer systems have been de- 
veloped at the University of California, Los Angeles (UCLA), 
which use imaging techniques to provide many channels per probe 
beam. Using a two-dimensional, 40-channel, imaging far infrared 
(FIR) interferometer measurements have been made of the density 
distribution in the minor cross section of the UCLA Microtor toka- 
mak. The heterodyne interferometer consists of two probe beams 
expanded so as to completely fill orthogonal views of the plasma 
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cross section. These views are then imaged onto two 20-channel, 
linear microbolometer detector arrays. Using data from this system, 
the spatial electron density distribution in a tokamak plasma has 
been recovered for the first time using tomographic reconstruction 
techniques. 


Measurements of mildly relativistic electron distri- 
tetion functions during lower hybrid heating and current 
drive (invited). Hutchinson, I.H.; Kato, K.; Texter, S.C. 
(Plasma Fusion Center and ent of Nuclear Engi- 
neering, Massachusetts Institute of oe coming 
Massachusetts 02139). Review of Scientific Instruments; 
No. 8, 1951-1955(Aug 1986). 

Nonthermal electron distribution functions, arising during 
lower hybrid heating and current drive, have been measured on Al- 
cator C tokamak using vertical electron cyclotron emission and also 
bremsstrahlung x-ray emission. The methods used for deconvolving 
the distribution from the radiation measurements are summarized 
and examples are given of results from different types of plasma, 
illustrating the present capabilities of the techniques. The cyclotron 
emission results are consistent with the x-ray analysis but provide 
additional information, particularly at lower energies (30—100 
keV). The x rays are less ambiguous at high energy and give good 
forward/backward asymmetry diagnosis. The quality of informa- 
tion appears to be already adequate for a quantitative comparison 
with theory, but further experimental improvements seem possible. 


circular waveguide and synchronous detection. Lo 3S 
Jahns, G.; Moeller, C.; Prater, R. (GA Technologies Inc., 
San Diego , California 92138). Review of Scientific Instru- 
ments; St No. 8, 1956-1958(Aug 1986). 

The grating spectrometer installation on the DIII-D tokamak 
uses fundamental circular waveguide propagating the TE: lowest- 
order mode followed by oversized circular guide carrying the low- 
loss TEo: mode. The short section of fundamental guide permits use 
of an electronic chopper operating at 100 kHz for both calibration 
and plasma operation. By using ac-coupled amplifiers tuned to the 
chopping frequency, the background signal generated in the indium 
antimonide detectors by neutrons and x rays is automatically sub- 
tracted and the system noise bandwidth is reduced. Compared with 
a quasi-optical system, the much smaller fundamental horn and 
front-end waveguide allow the waveguide system to be located out- 
side a gate valve. With this configuration the entire waveguide run, 
including the actual horn and vacuum window used during plasma 
operations, can be included in the calibration setup. 


45347 Alcator C vertical viewing electron cyclotron emis- 
sion diagnostic. Kato, K.; Hutchinson, I.H. (Plasma Fusion 
Center and Department of Nuclear » Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
02139). Review of Scientific Instruments; 57: No. 8, 1959- 
1961(Aug 1986). 

Electron cyclotron emission measured vertically through the 
center of a tokamak plasma yields detailed information about the 
electron velocity distribution. A diagnostic developed for this pur- 
pose on Alcator C tokamak uses specialized focusing optics to 
obtain a well-collimated viewing chord, a compact viewing dump 
made of Pyrex or Macor to reduce the effects of wall reflection 
and depolarization, and a rapid-scan polarizing Michelson interfer- 
ometer InSb detector system for the spectrum measurement; all 
constrained by the limited access and the compact size of Alcator 
C. Results of diffraction analysis are used to evaluate the theoreti- 
cal performance of the optical system. 


45348 New diagnostic for spheromaks? What are the pos- 
sibilities?. Boyd, D.A. (Laboratory for Plasma and “ 


Energy Studies, University of Maryland, Colle 
Manaad 20742). Review of Scientific Instruments; No 
1962-1964(Aug 1986). 


Electron cyclotron emission from a spheromak plasma may 
be able to provide information about the confining magnetic field. 
Emission generated in the extraordinary mode with its electric 
vector perpendicular to the local magnetic field at sufficiently high 
frequency will propagate out of the plasma while retaining the ori- 
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entation of the electric vector that it had at its source. Thus a meas- 
urement of the orientation of the emergent electric vector and the 
frequency of the emitted wave will allow one to deduce the orien- 
tation and strength of the magnetic field at the radiation source. A 
simple model of the Maryland spheromak is used to determine the 
practicality of this diagnostic possibility. 


45349 ECE diagnostic for the TARA tandem mirror ma- 
chine using a fast-scanning Michelson interferometer. Gu- 
haray, S.K.; Boyd, D.A.; Ellis, R.F. (Laboratory for Plasma 
snd Frsion Energy Studies, University of Maryland, Col- 
lege Pa Maryland 20742). Review of Scientific Instruments; 
No. . 1965" -1967(Aug 1986). 

This ECE (electron cyclotron emission) diagnostic utilizes a 
fast-scanning Michelson interferometer to determine two param- 
eters, the temperature and the loss cone angle, of the distribution 
function of the hot electrons (T-italicapprox. > 100 keV) generated 
in the axisymmetric plug plasma of the TARA tandem mirror 
device. The radiation transport system employs a lens relay and a 
low-pass grating filter in order to transmit the synchrotron radi- 
ation over a spectral range of 2.9—18.6 cm™1 This enables us to 
study the emitted radiation spectrum up to the 40th harmonic of 
the electron—cyclotron frequency in the plug plasma (B-italic = 5 
kG). Details of the design principles and the development of the 
diagnostic at TARA will be presented. 


45350 Optically thin perpendicular electron-cyclotron 
emission from hot electrons in TMX-U. James, R.A.; Lasnier, 
C.J.; Ellis, R.F. (Lawrence Livermore National Laboratory, 
University of California, P. O. Box 5508, Livermore, Cali- 
fornia 94550). Review of Scientific Instruments; 57: No. 8, 
1968-1970(Aug 1986). Contract W-7405-ENG-48. 

Perpendicular electron-cyclotron emission (PECE) from rel- 
ativistic (T-italic/sub H-italic/—100—400 keV) hot electrons within 
the thermal-barrier region of Tandem Mirror Experiment-Upgrade 
(TMX-U) is detected at 35, 60, 94, and 98 GHz. For the operating 
regime of TMX-U, these signals are optically thin (tau< <1) and 
thus proportional to the radial hot-electron line density. A relativis- 
tic code is used to calculate the theoretical temperature dependence 
of the perpendicular emission coefficient, j-italic/sub perpendicular/ 
(w, T-italic/sub H-italic/), for each of the detected frequencies. 
This dependence has been verified experimentally by x-ray meas- 
urements of the hot electron temperature, T-italic/sub H-italic/. 
The observed qualitative agreement demonstrates that optically thin 
PECE signals can be used to determine the temporal evolution of 
T-italic/sub H-italic/, An inability to absolutely calibrate the 
present PECE waveguide system has prevented quantitative agree- 
ment. 


45351 Improved system for perpendicular electron-cyclo- 
tron emission measurements on TMX-U. Lasnier, C.J.; mo 
R.F.; James, R.A. (University of Maryland, College Par 
Maryland 20742). Review of Scientific Instruments; 57: No 
1971-1973(Aug 1986). 

Perpendicular electron-cyclotron emission (PECE) is used 
on Tandem Mirror Experiment-Upgrade (TMX-U) to diagnose 
thermal-barrier hot electrons (T-italic/sub H-italic/—100—400 keV, 
yielding the time history of the temperature of these relativistic 
electrons. We describe an improved quasioptical viewing system for 
these measurements that uses high-sensitivity superheterodyne re- 
ceivers at fixed frequencies of 60, 98, 130, and 196 GHz. The im- 
proved viewing and transport system consists of an off-axis ellipsoi- 
dal mirror that images the plasma onto a V-band conical collection 
horn, an overmoded circular waveguide ( 7/8 in. diam) that trans- 
ports the radiation outside the vacuum vessel where the polariza- 
tion is selected, and a high-absorptivity Macor beam dump to pre- 
vent internal wall reflections from entering the viewing system. A 
relativistic code is used to calculate optically thin PECE signals 
from relativistic electrons for various energy and pitch angle distri- 
butions. 
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45352 Electron cyclotron measurements with the fast- 
scanning heterodyne radiometer on the tokamak fusion test 
reactor. Taylor, G.; Efthimion, P.C.; McCarthy, M.P.; 
Fredd, E.; Cutler, R.C. (Plasma Physics Laboratory, Prince- 
ton University, Princeton, New Jersey 08544). Review of Sci- 
entific Instruments; 57: No. 8, 1974-1976(Aug 1986). 

Three fast-scanning heterodyne receivers, swept between 75 
and 110, 110 and 170, and 170 and 210 GHz have measured elec- 
tron cyclotron emission on the horizontal midplane of the tokamak 
fusion test reactor (TFTR) plasma. A second-harmonic microwave 
mixer in the 170—210-GHz receiver allows the use of a 75—110- 
GHz backward wave oscillator as a swept local oscillator. Electron 
temperature profile evolution data with a time resolution of 2 ms 
and a profile acquisition rate of 250 Hz will be presented for gas- 
fueled and pellet-fueled ohmic and neutral beam heated plasmas 
with toroidal fields up to 5.2 T. Recent results from a new swept- 
mode absolute calibration technique which can improve the accura- 
cy and data collection efficiency during i-italicn-italic s-italici-ita- 
lict-italicu-italic calibration will also be presented. 


45353 nes the propagation direction of tokamak 
microturbulence via spectroscopy. Brower, D.L.; 
Peebles, W.A.; Luhmann N.C. Jr.; Ritz, C.P.; Powers, BJ. 
(University of California, Los An, es, California 90024). 


gel 
1986. of Scientific Instruments; 57: No. 8, 1977-1979(Aug 


A new homodyne spectroscopy technique [T. Tsukishima 
and O. Asada, Jpn. J. Appl. Phys. 17, 2059 (1978)] has been applied 
to tokamak microturbulence measurements in order to resolve the 
frequency spectra and wave propagation direction of low-frequency 
density fluctuations. Application of this method provides a high-res- 
olution, inexpensive, and easily implemented alternative to the more 
technically demanding heterodyne detection schemes typically 
available. Comparison of heterodyne and the new homodyne spec- 
troscopy results will be made. 


45354 ECRH absorption and propagation studies via col- 
lective Thomson scattering. Peebles, W.A.; Kim, S.; Luh- 
mann N.C. Jr.; Zimmerman, P. (University of California, 
Los Angeles, 7535 Boelter Hall, Los eles, California 
90024). Review of Scientific Instruments; : No. 8, 1980- 
1982(Aug 1986). 

Electron cyclotron resonance heating (ECRH) has made 
rapid progress over the last few years due primarily to improved 
gyrotron source technology. The unique ability of ECRH to depos- 
it energy locally offers numerous advantages, such as the ability to 
Preionize, _— control, and heat fusion plasmas. However, wave 

and absorption mechanisms are not well understood 
and the fusion community would clearly benefit from a nonperturb- 
ing monitor of ECRF wave activity. The use of FIR collective 
Thomson scattering techniques on the upcoming ECRH experiment 
on TEXT is described. The intention is to probe both k-italic/sub 
perpendicular/ and k-italic/sub parallel/ ECRF wave activity as 
well as simultaneously monitoring microturbulence levels. The ex- 
isting source frequency of 245 GHz will experience a large frequen- 
cy shift (—60 GHz) after scattering from ECRF waves. This has a 
number of important consequences for the accurate interpretation 
of scattering data. These will be described in detail as well as alter- 
native CO; and FIR laser scattering schemes. 


45355 137-GHz gyrotron diagnostic for instability studies 
in Tara. Machuzak, J.S.; Woskoboinikow, P.; Mulligan, 
W.J.; Cohn, D.R.; Gerver, M.; Guss, W.; Mauel, M.; Post, 
R.S.; Temkin, R.J. Fusion Center, Massachusetts 
Institute of Technology, Cambrid; ). 
ie of Scientific Instruments; 57: No. 8, 1983-1985(Aug 


A narrow linewidth (<100 kHz), 1-kW, 137-GHz gyrotron 
and an efficient TEos to TE:: cylindrical waveguide mode convert- 
er set (>97% TE: mode output) have been built for collective 
Thomson scattering diagnostics. The main goal will be to study in- 
stability driven ion density fluctuations in the Tara plug such as the 
drift cyclotron loss cone (DCLC), the axial loss cone (ALC), har- 
monics of the DCLC and ALC, and the ion two-stream instability. 
The heterodyne receiver and signal optics have been installed on 
Tara. Background electron cyclotron emission (ECE) at 139 +- 1.5 
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GHz after electron cyclotron resonance heating (ECRH) in the 
Tara plug corresponded to equivalent blackbody temperatures of 
453 and 70 eV for extraordinary and ordinary emission, respective- 
ly. The well-collimated receiver field of view completely through 
the Tara plug has allowed for excellent polarization di 

of the ECE. The high-power capability of this gyrotron will allow 
weak fluctuation levels (n-italic-tilde/n-italic< 10~*) to be detected 
above this background during ECRH in the plugs. 


diagnostic Lehecka, T.; Savage, R.; Dworak, 
R.; Peebles, W.A.; Luhmann N.C. Jr; Semet, A. (University 

of California, Los Angeles, Los Angeles, California fornia 90024). 
Rericw of Scientific Instruments; 57: No. 8, 1986-1988(Aug 


The development of imaging interferometry and multichan- 
nel heterodyne scattering systems for fusion plasma diagnosis has 
dictated the development of high-power, stable twin-frequency 
sources in the 100-+1000 ym spectral region. Output powers of 500 
mW (185 ym), 150 mW (393 pm), 100 mW (496 pm), and 25 mW 
(1.22 mm) have been measured directly on a Scientech Calorimeter 
applying no correction factors. These powers have been achieved 
via the optimization of the CO: and far infrared (FIR) laser cavities 
together with the use of buffer gases (to relieve bottlenecking) and 
variation of the pumped molecular gas temperature (to optimize the 
ground-state population). The source intermediate frequency (IF) 
jitter in twin-frequency FIR laser systems has also been investigated 
in detail. The effect of CO. and FIR feedback on the IF frequency 
has been studied with the view of producing low-cost stable laser 
systems without complicated a-italicc-italict-italici-italicv-italice- 
italic stabilization. Finally a comparison between a novel twin-fre- 
quency laser involving a s-italici-italicn-italicg-italicl-italice-italic 
optical cavity and a conventional system involving two separate 
cavities has been performed. The conclusions drawn from the 
above studies have been utilized in the design of laser systems oper- 
ational on the TEXT tokamak and at UCLA. 


45357 Digital complex applied to interfero- 
metry. Choi, D.W.; Powers, E.J.; R.D.; Joyce, 
G.; Brower, D.L.; Luhmann N.C. Jr.; Peebles, W.A. (The 
University of Texas at Austin, Austin, Texas 78712). Review 
of Scientific Instruments; 57: No. 8, 1989-1991(Aug 1986). 

The objective of this paper is to describe the principles of 
digital complex demodulation, and to summarize its advantages 
with respect to rapid time response and insensitivity to noise. These 
advantages are demonstrated by application to interferometry data 
collected on the Texas experimental tokamak (TEXT). 


45358 M near infrared interferometers for the 
CTX and ZT-40M experiments. Newman, E.W.; Buchen- 
auer, C.J.; Hoida, H.W. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Review of Scientific In- 
struments; 57: No. 8, 1992-1993(Aug 1986). 

A versatile, multichord CO: interferometer design with a 
wide dynamic range is adapted to several different experiments. 
The systems are double pass, Mach—Zehnder, heterodyne, interfer- 
ometers [that employ a single germanium Bragg cell and 2/sup n- 
italic//sup +1/-1 (n-italic is an integer) 50% beamsplitters to 
produce 2/sup n-italic/ interferometer chords], and a single refer- 
ence beam with matched optical path lengths. Heterodyne signals 
detected with room-temperature HgCdTe photoresistors are de- 
modulated with digital phase detectors that can track several 
fringes per microsecond. The real-time electron density readouts 
provide a considerable savings in ADC channels and computation 
time when compared with quadrature phase detection schemes. 
High reliability is achieved with a temperature-controlled wave 
guide CO, laser operating on a single mode at intermittent duty. 
The CTX instrument has been operating with eight chords since 
March 1984. The ZT-40M instrument, which is under construction, 
employs a second wavelength to correct for room vibrations in the 
0.01 fringe density range. 





45359 Measurements of Faraday rotation in TFTR plas- 
mas. Ma, — Hutchinson, D.P.; Vander Sluis, K.L.; 
Mansfield, D.K.; Park, H.; Johnson, L.C. (Oak Ridge Na- 
tional , Oak Ridge, Tennessee 37831). Review of 
Instruments; 57: No. 8, —e" 1986). Con- 
C05- 840R21400;A C02-76CHO: 3073. 
wr ee results of simultaneous measurements of line electron 
density and poloidal field-induced Faraday rotation on the multi- 
channel far infrared (FIR) interferometer/polarimeter on tokamak 
fusion test reactor (TFTR) are presented. The procedures and re- 
sults of the calibration are described in detail. The effects of various 
errors in the measurement, as well as the problem of cross-coupling 
laser beams, are studied. 


45360 Plasma density and poloidal field measurements on 
TEXT using an injected lithium beam (invited). West, W.P. 
= Technologies Inc., P. O. Box 85608, San Diego, Cali- 
ornia 92138). Review of Scientific Instruments; 57: No. 8, 
2006-2010(Aug 1986). 

Spectroscopy of an injected Li beam has been used to deter- 
mine both the plasma density profile and the poloidal field profile 
on the TEXT tokamak. The neutral Li beam is injected at energies 
up to 95 keV and both collisional and laser-induced fluorescence 
are observed during a tokamak shot. Radial and temporal profiles 
are obtained during a complete shot. The applicability of this tech- 
nique to larger tokamaks depends on several parameters including 
(but not limited to) beam penetration, reliability, spatial/temporal 
resolution, and signal-to-noise ratio. Because this basic technique 
obtains local measurements, it is also applicable to nonsymmetric 
devices. Such applications will be discussed. 


Novel spatial scanning method for tokamak spec- 
troscopy. Ramsey, A.T. Physics Laboratory, 


(Plasma sii 
Princeton University, Princeton, New Jersey 08544). Review 
of Scientific Instruments; 57: No. 8, 2017-2019(Aug 1986). 


For spectroscopic diagnostics, the problem of optical access 
to all poloidal regions of the plasma in a large tokamak is severe. 
One must scan a large angle through a small window in a high 
magnetic field, often at elevated temperatures. Moving systems 
have problems in such an environment. A method is described here 
which uses only a static, curved mirror at the tokamak window. 
The rest of the elements (field lenses, a small mirror scanner, and 
the spectrometer) are in another room. The details of a design for 
the tokamak fusion test reactor (TFTR) are presented. Scan angles 
of +- 40° are easily achieved, the optics of the spectrometer are 
filled, and the scan angle in the plasma is linearly proportional to 
the ramp voltage applied to the scanner. 


45362 Poloidal rotation in Alcator C. Benjamin, R.D.; 
Terry, J.L.; Moos, H.W. ee of Physics and As- 
tronomy, The Johns Hopkins University, Baltimore, Mary- 

land 21218). Review of Scientific Instruments; 57: No. 8, 
2020-2022(Aug 1986). 

The poloidal rotation velocity in the edge region of ohmical- 
ly heated Alcator C plasmas was measured using the Doppler shift 
of impurity emission lines. The measurements were made using a 
high-resolution, photon counting detector, sensitive to wavelengths 
from —1200 to —2000 A-circle, mounted in the exit plane of a 1-m 
Ebert—Fastie . The transitions used were the 2s- 
italic2p-italic *P-italic°;—2p-italic? 'D-italic, at 1371.292 A-circle 
in O V and 2s-italic *S-italic:/sub //2—2p-italic *P-italic®/sub 1/2/ 
at 1242.804 A-circle in N V, both of which exist near the limiter 
radius in Alcator C. The measured rotation velocity is —4.1 x 10° 
+- 2.1 x 10° cm/s at n-bar/sub e-italic/—1.7 x 10'* cm™? in the di- 
rection of the electron di ic drift and is —1.4 x 10° +-2.5x 
10° cm/s at n-bar/sub e-italic/—2.3 x 10'* cm~* in the ion diamag- 
netic drift direction, although the error bars associated with this 
eee 
rotation in the electron diamagnetic drift direction. 


45363 Deconvolution of H-a profiles measured by Thom- 
son scattering collecting optics. LeBlanc, B.; Grek, B. 
(Princeton University, P. O. Box 451, Princeton, New 
Jersey 08544). Review of Scientific Instruments; 57: No. 8, 
2023-2025(Aug 1986). 
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A method using a multipoint Thomson scattering system to 
obtain spatially resolved local emissivity is described. The method 
involves Fourier decomposition with auxiliary constraints. Opti- 
mum solution is determined from an analysis of the entropy and the 
error of the inversion. The technique is applied to H-a emission 
profiles from the PDX tokamak. 


45364 Ion temperature profile measurements using the far 
line wings of H-italic/sub a/. Bengtson, R.D.; Boe-acute-ac- 
centdo, J.; Rowan, W.L. ysics t and Fusion 
Research Center, The University of Texas at Austin, 
Austin, Texas 78712). Review of Scientific Instruments; 57: 
No. 8, 2026-2028(Aug 1986). 

We present ion temperature profiles for the outer half of the 
TEXT plasma using the Doppler broadened far line wings of the 
H-italic/sub a/ line profile. The technique depends on the assump- 
tion that the hydrogen neutrals have equilibrated with the ions 
through charge-exchange collisions. Data reduction depends upon 
going far enough out on the line wing that the remaining intensity 
in the profile originates in the hottest portion of the line of sight, 
thus removing the need for an inversion procedure. A scanning 
Fabry—Perot interferometer is used to measure the line profiles be- 
cause of its superior instrumental profile. This technique and its re- 
sults will be compared with the charge-exchange technique and im- 
purity Doppler broadening results. The application to ion tempera- 
ture measurements using a diagnostic neutral beam will also be dis- 
cussed. 


Magnetic-field measurement based on Zeeman 
effect in lines excited by charge-exchange recombination. 
Wro-hacekblewski, D.; ues. H.W. (Department of Physics 
and Astronomy, The Johns Hopkins University, Baltimore, 
Maryland 21218). Review of Scientific Instruments; 57: No. 8, 
2029-2031(Aug 1986). 

It is suggested that the poloidal magnetic field in a tokamak 
may be deduced from the analysis of circular polarization of light 
impurity ion lines excited by charge-exchange recombination. Visi- 
ble or near-ultraviolet transitions in hydrogenlike oxygen and 
carbon are considered. Estimations of the linewidths and the magni- 
tude of the Zeeman effect show that, with appropriate polarization 
analyzer and the experiment geometry, the poloidal component of 
the magnetic field can, in principle, be measured. Uncertainties of 
the model used to calculate the polarized line profiles do not affect 
the interpretation of the measurement in a fundamental way and 
may be accounted for experimentally by calibrating the polarization 
effect against the components of the toroidal field. In principle, the 
analysis of only one transition may provide information about the 
whole poloidal field profile. 


45366 High-intensity lithium beam for Zeeman spectros- 
copy. Weber, P.G.; Masamune, S. (Los Alamos National 
Laboratory, MS F639, Los Alamos, New Mexico 87545). 
1980. of Scientific Instruments; 57: No. 8, 2032-2034(Aug 


The Zeeman splitting of neutral lithium introduced to a hot 
plasma as a beam may be used to determine both the magnitude 
and direction of the local magnetic field. Dye lasers can improve 
the sensitivity of the method, either by resonance fluorescence or 
by intracavity absorption. A limit on the applicability of this diag- 
nostic is set by the lithium density in the plasma. A high density, 
80-kV lithium beam has been developed to access plasmas of larger 
dimension and/or higher densities, or to permit measurements with 
a high density lithium ion source. Diagnostics include 2-D ion beam 
profiling, Faraday cup, magnetic analyzer, and a "pepperpot” probe 
for measurements of beam intensity, composition, and a 
Beam currents can exceed 10 mA in a < or =2-cm-diameter beam 
with a divergence of several milliradians. 


45367 Space- and time-resolving spectrograph for high- 
temperature plasma Content, D.; Wro-acute-ac- 
ae D.; Perry, M.; Moos, H.W. (Department of 
— and Astronomy, The Johns Hopkins University, 

itimore, Maryland 21318). Review of Scientific Instruments; 
57: No. 8, 2041-2042(Aug 1986). 
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Construction of an EUV (60 —370 A-circle) space- and 
time-resolving, grazing incidence spectrograph (STRS) is described. 
The simultaneous spectral coverage of the instrument ranges from 
40 to 75 A-circle, depending on the wavelength region. The spec- 
tral resolution is about 1 A-circle. The spatial resolution, accom- 
plished by using the pinhole camera effect and the inherent astig- 
matism of a concave grating in grazing incidence, is about 2 cm, 
with a total field of view of 60 cm at a distance of 2 m from the 
plasma. The detector consists of a 75-mm MCP image intensifier 
optically coupled to three CCD area array detectors. Time resolu- 
tion of up to 2 ms is achieved with high-speed readout electronics. 
A PDP 11/73 minicomputer controls the spectrograph and collects 
and reduces 3.0 Mbyte of data per shot. 


45368 SPRED grt on upgrade: High-resolution 

grating and improved absolute calibrations. Stratton, B.C.; 
Fonck, R.J.; Ida, K.; halle, K.P.; ake AT. (Plasma 
Physics Laboratory , Princeton University, Princeton, New 
jae 08544). Review of Scientific Instruments; 57: No. 8, 
2043.2045(Aug 1986). 

Two improvements to the SPRED multichannel VUV spec- 
trographs used on the TFTR and PBX tokamaks have been made: 
(1) a new 2100-g/mm grating covering the 100—320-A-circle 
region with 0.4-A-circle resolution (FWHM) has been added to the 
existing 450-g/mm grating (100—1100 A-circle with 2-A-circle res- 
olution), and (2) the TFTR SPRED has been absolutely calibrated 
using synchrotron radiation from the NBS SURF II facility, while 
the PBX system has been calibrated using conventional branching 
ratios along with line ratios from charge-exchange-recombination 
excited lines. The availability of high-resolution spectra in the 
100—320-A-circle range provides improved measurements of metal- 
lic ion emissions and, when the instrument views across a neutral 
beam as in PBX, allows carbon and oxygen densities to be meas- 
ured via charge-exchange-recombination spectroscopy. 


45369 ae intensified readout gated spectrometer. 
Gerassimenko, M. (University of California, Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Review of Scientific Instruments; 57: No. 8, 2049- 
— 1986). Contract W-7405-ENG-48. 

has been developed to meet the requirements 
of the eee laser effort at Lawrence Livermore National Laborato- 
ry (LLNL). The instrument takes advantage of the intrinsically 
small divergence and size of the lasing source by putting it, the 
grating, and the detector on the Rowland circle. This design obvi- 
ates the need for a slit but makes the target chamber an integral 
part of the spectrometer. Sensitivity is maximized by intercepting 
the entire laser footprint, by keeping the angle of incidence upon 
the grating at about 70° to the normal, and by single-photon detec- 
tion capability at the detector plane. Signal to background is great- 
ly improved by gating the spectrometer at the subnanosecond level, 
using three stripline structures deposited on the microchannel plate 
detector. The sum of incident and diffracted angles is kept constant. 
By using simple spacers and custom ruled gratings any energy in 
the 65—200 eV range is accessible. 


45370 Theoretical dielectric satellite lines of the neon X 
resonance line, Bhalla, C.P.; Karim, K.R. (Kansas State Uni- 
versity, ent of Physics, Manhattan, Kansas 66506). 
oo. of Scientific Instruments; 57: No. 8, 2055-2057(Aug 


Calculations of the atomic parameters for the dielectric satel- 
lite lines of the Ne X resonance line are presented. These satellite 
lines correspond to transition from doubly excited states of helium- 
like neon with electron ions n-italicl-italic n-italic'l-italic’. 
The values of n-italic and n-italic’ considered in this paper are 2, 3, 
and 4 with ali allowed values of |-italic and 1-italic’. The atomic 
model used in the present calculation is the self-consistent Har- 
tree—Fock—Slater model with the inclusion of effects arising from 
the spin-orbit coupling and the electron configuration interaction. 


45371 TFTR diagnostic neutral beam. Schi G.; 
Kozub, T.A.; Medley, S.S.; Young, K.M. auaume 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Review of Scientific Instruments; 57: No. 8, 
2060-2062(Aug 1986). Contract AC02-76CH03073. 


A neutral beam has been designed and fabricated to aid in 
the measurement of ion temperatures of hot, dense tokamak fusion 
test reactor (TFTR) plasmas. The injected fast neutral atoms offer a 
twofold benefit: (1) Penetration to the plasma center considerably 


into charge exchange neutral analyzers; and (2) charge exchange re- 
combination of fully stripped intrinsic impurity ions, C or O, with 
fast neutrals allows Doppler broadening and shift measurements of 
the emitted light to determine both the impurity ion temperature 
and construction of the beam and those features of the beam unique 
to its function as a diagnostic tool for TFTR will be presented. 


45372 Neutral beam interlock system on TFTR using in- 
frared pyrometry. Medley, ag Kugel, H.W. Kozub, T.A.; 
Lowrance, J.L.; Mastrocola, V.; Renda, G.; Young, K.M. 
(Plasma Physi ics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Review of Scientific Instruments; 57: 
No. 8, 2063-2065(Aug 1986). 

Although the region of the Tokamak Fusion Test Reactor 
(TFTR) vacuum vessel wall which is susceptible to damage by neu- 
tral beam strike is armored with a mosaic of TiC-clad POCO 
graphite tiles, at power deposition levels above 2.5 kW/cm? the 
armor surface temperature exceeds 1200 °C within 250 ms, and 
itself becomes susceptible to damage. In order to protect the wall 
armor, a neutral beam interlock system based on infrared pyro- 
metry measurement of the armor surface temperature was installed 
on TFTR. For each beamline, a three-fiber-optic telescope views 
three areas of —30 cm diameter centered on the armor hot spots 
for the three ion sources. Each signal is fiber-optic coupled to a 
remote 900-nm pyrometer which feeds analog signals to the neutral 
beam interrupt circuits. The pyrometer interlock system is designed 
to interrupt each of the 12 ion sources independently within 10 ms 
of the temperature exceeding a threshold which can be set in the 
range of 500—2300 °C. A description of the pyrometer interlock 
system and its performance will be presented. 


Diagnostics for TFTR neutral beam species meas- 
Ku cue, LW: Eubank, H.P.; Gammel, G.; Gris- 
Son Ce ita, R.; Kam hroer, J.H.; Kozub, T.A.; 
Langley, R.A.; Medley, S.S.; O'Connor, T. (Princeton 
Plasma Physics Laboratory, Princeton University, Prince- 
ton, New Jersey 08544). Review of Scientific Instruments; 57: 
No. 8, 2066-2068(Aug 1986). Contract AC02-76CH03073. 
Five diagnostic systems were used for initial species meas- 
urements during tokamak fusion test reactor (TFTR) neutral beam 
test stand operations involving four ion sources, as well as several 
were obtained for total neutral species fractions at the beamline 
input and the beamline output, differential radial profiles of species 
fractions, angular divergences of species components, species radial 
power density profiles, and beam impurity components for various 
conditions. 


45374 Neutral-beam performance analysis using a CCD 
camera, Hill, D.N.; Allen, S.L.; Pincosy, P.A. (Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Review of Scientific Instruments; 57: No. 8, 2069- 
2071(Aug 1986). Contract W-7405-ENG-48. 

We have developed an optical diagnostic system suitable for 
characterizing the performance of energetic neutral beams. An ab- 
solutely calibrated CCD video camera is used to view the neutral 
beam as it passes through a relatively high-pressure (10~* Torr) 
region outside the neutralizer: collisional excitation of the fast deu- 
terium atoms produces H/sub a/ emission (A = 6561 A-circle) that 
is proportional to the local atomic current density, nearly independ- 
ent of the species mix of accelerated ions over the energy range 5— 
20 keV. Digital processing of the video signal provides profile and 
aiming information for beam optimization. 





Diagnostic system for measurement of particle bal- 
pe in TMX-U. Allen, S.L.; Correll, D.L.; Hill, D.N.; 
Wood, R.D.; Brown, M.D. (Lawrence ‘Livermore Nationai 
Laboratory, ‘University of California, Livermore, California 
94550). Review of Scientific Instruments; 57: No. 8, 2072- 
oe 1986). Contract W-7405-ENG-48. 

measure the particle sources and losses in 

the amin ao Experiment-Upgrade (TMX-U) plasma. An ab- 
solutely calibrated high-speed (0.5 ms per frame) filtered (6561 A- 
circle) video camera measures the total ionization source as a func- 
tion of radius. An axial view of the plasma automatically integrates 
the axial variations within the depth of field of the system. Another 
camera, viewing the plasma radially, measures the axial source vari- 
ations near the deuterium fueling source. Axial ion losses are meas- 
ured by an array of Faraday cups that are equipped with grids for 
repelling electrons and are mounted at each end of the experiment. 
Unequal ion and electron (nonambipolar) radial losses are inferred 
from net current measurements on an array of grounded plates at 
each end. Any differences between the measured particle losses and 
sources may be attributed to ambipolar radial losses and/or azi- 
muthal asymmetries in the particle-loss profiles. Methods of system 
calibration, along with details of computer data acquisition and 
processing of this relatively large set of data, are also presented. 


~oo Use of graphite in Langmuir-calorimeter probe 

lee Phoioe S.; Manos, D.; Stangeby, P.; Ritter, R. 

ysics Laboratory, Princeton University, Prince- 

ton, at aes Jersey 08544). Review of Scientific Instruments; 57: 
No. 8, 2075-2077(Aug 1986). 

Graphite has become an important material in magnetically 
confined fusion devices, being used for components such as limiter 
blades, divertor plates, and Faraday shields. Langmuir-calorimeter 
probes on the tokamak fusion test reactor (TFTR) and the Prince- 
ton large torus (PLT) have utilized graphite in probe heads, active 
elements, protective shields, and in an epoxy compound for various 
applications. Most recently, all-graphite edge probes have been 
used successfully on these machines. The advantages and disadvan- 
tages of using this material as a collecting element and a heat resist- 
ant support are discussed, with reference to its survivability and 
usefulness in the TFTR environment. A three-dimensional finite dif- 
ference thermal analysis of a TFTR graphite calorimeter is present- 
ed which calculates its temperature response to selected power 
inputs. This was used to estimate power densities at the edge of 
TFTR plasmas. 


45377 Toroidal variation of power radiated from TFTR. 
Bush, C.E.; Schivell, J.; Medley, S.S.; Ulrickson, M. 
(Princeton University, Plasma Physics Laboratory, Prince- 
ton, New Jersey 08544). Review of Scientific Instruments; 57: 
No. 8, 2078-2080(Aug 1986). 

Bolometers located at a number of toroidal and poloidal po- 
sitions are used to determine the toroidal distribution of impurity 
radiation losses from the Tokamak Fusion Test Reactor (TFTR) 
plasmas. Distributions for both OH and beam-heated D* and He*t 
plasmas have been determined. The distributions are highly peaked 
at the limiter sector for plasmas run on the outer limiter but more 
symmetric toroidally when run on the inner bumper limiter. Plas- 
mas detached from both inner and outer limiters have distributions 
which are basically symmetric toroidally and poloidally. The 
widths of toroidally peaked distributions are < or =1 sector of the 
20 sector torus. Scalings of the enhanced radiative losses at the lim- 
iter with input power are indicated. 


Analysis of highly asymmetric radiation loss pro- 
files in TFTR. Schivell, J Bush, C.E. (Plasma Physics Lab- 
oratory, Princeton University, Princeton, New Jersey 
08544). Review of Scientific Instruments; 57: No. 8, 2081- 
are ee 

The profiles are measured in the tokamak fusion test reactor 
(TFTR) with two bolometer arrays, one of which looks in at the 


bright band of radiation near the inner wall (usually referred to as a 
“marfe’’) and a wide bright layer that occurs when the plasma is in 
contact with the inner bumper limiter. The asymmetric profiles 
. have been analyzed in three ways: by inspection, by separating the 
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excess over the normal part of the profile, and by a 2-D reconstruc- 
tion procedure in which the cross section is divided into zones tai- 
lored to our specific geometry. Inspection shows the motion of the 
bright band and its development into a bright shell. Integration of 
the excess yields the power in the band. This power rises smoothly 
and dramatically as a function of density as one nears the high-den- 
sity limit. However, it needs to be taken into account in profile 
Abel inversion even at modest densities. The 2-D reconstruction 
yields, among other results, the intensity and the thickness of the 
inner-bumper layer. These are typically 300 kW/m®* and approxi- 
mately 0.1 m.’The reconstruction is not accurate enough to be used 
as a substitute for Abel inversion. 


45379 TFTR Mirnov loop system. Fredrickson, E.; Col- 
chin, R.; McGuire, K.; Morris, W.; Sauthoff, N. (Princeton 
Plasma Physics Laboratory, Princeton, New Jersey 08544). 
Review of Scientific Instruments; 57: No. 8, 2084-2086(Aug 
1986). Contract AC02-76CH03073. 

Magnetic pick-up loops (Mirnov coils) located on the inner 
wall of the tokamak fusion test reactor (TFTR) vacuum vessel have 
been used to study magnetic fluctuations in the piasma. To study 
the high-frequency magnetic turbulence associated with beam injec- 
tion, the signal from one coil is passed through a comb filter, which 
gives a measure of the frequency spectrum the shot. To 
look for tearing modes, the signals from a poloidal array of 15 coils 
are summed in an analog system to give the amplitudes of the m- 
italic = 2, 3, and 4 coherent modes throughout the shot. Addition- 
ally, 20 coil signals are digitized individually at a rate of 100 kHz 
for 80 ms and at 10 kHz for 800 ms. These data may also be ana- 
lyzed off line to get both the toroidal and poloidal mode numbers 
as well as the frequency spectrum for a limited portion of the dis- 
charge. 


45380 Spectra from a cooling Planckian source. Zahrt, 
J.D.; Shirk, D.G. (Applied Theoretical Physics Division, 


Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Review of Scientific Instruments; 57: No. 8, 
2090-2092(Aug 1986). 

During the study of spectra with non-Planckian shape, we 
investigated the effects of thermal transients on the recorded spec- 
trum of a Planckian source. We assumed that the response time of 
the detector is long compared to the time rate of change of the 
Planckian temperature and that the source always emits as a 
Planckian at the instantaneous temperature. Several temperature— 
time models have been studied. The results are conveniently ex- 
pressed in terms of the exponential integral and related functions. In 
particular, for a source starting at temperature © and cooling lin- 
early, the spectrum is narrower (FWHM) and shifted to lower 
energy than a Planckian spectrum at @. The results of 
this “Gedanken” experiment show that it is possible to generate a 
non-Planckian shaped spectrum from a thermally evolving Planck- 
ian source. 


Man a Boda Re Kapenck, 8 Stangeb 

08, Y> y, P.; 
Zweben, S . (Princeton University, Plasma Labora- 
tory, Princeton, New Jersey 08544). Review oft Scien Scientific In- 
struments; 57: No. 8, 2107-21 12(Aug 1986). 

Tokamak fusion test reactor (TFTR) probes are designed to 
study the interaction of the plasma with material surfaces such as 
the wall and limiters, and to study the transport of particles and 
energy between the core and edge. Present probe heads have 
evolved from prototypes in Princeton large torus (PLT), poloidal 
divertor experiment (PDX) [Princeton BETA experiment (PBX)], 
and the initial phase of TFTR operation. The newest heads are ca- 
pable of making several simultaneous measurements and include 
Langmuir probes, heat flux probes, magnetic coils, rotating calorim- 
scribes these probe heads and presents some of the data they and 
their prototypes have acquired. The paper emphasizes measurement 
of transient plasma effects such as fast ion loss during auxiliary 
heating, the evolution of the edge plasma during heating, compres- 
sion, and free expansion, and fluctuations in the edge plasma. 
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45382 High-energy x-ray microscopy with multilayer re- 
flectors (invited). Underwood, J.H. (Lawrence Berkeley 
Laboratory, University of California, 1 Cyclotron Boule- 
vard, Berkeley, California 94720). Review of Scientific Instru- 
ments; 57: No. 8, 2119-2123(Aug 1986). Contract AC03- 
76SF00098. 

A knowledge of the spatial distribution of the x rays emitted 
by the hot plasma region is a key element in the study of the physi- 
cal processes occurring in laser-produced plasmas and complements 
other diagnostics such as spectroscopy and temporal studies. X-ray 
microscopy with reflection microscopes offers the most direct 
means of obtaining this information. Until recently, the two types 
of microscopes that had been developed for this purpose, the Kirk- 
patrick—Baez and the Wolter, operated at relatively low energies 
(about 4—5 keV) and had very little spectral selectivity, relying on 
filters for coarse spectral resolution. With the development of x-ray 
reflecting multilayer mirrors, the energy response of such micro- 
scopes can be extended to 10 keV or higher, with good spectral se- 
lectivity. In addition, it is possible to reduce some of the optical ab- 
errations to obtain improved spatial resolution. This paper describes 
some of the recent progress in making and evaluating x-ray reflec- 
tors, and outlines the optical design considerations for multilayer- 
coated microscopes. Results from a prototype multilayer K—B mi- 
croscope are presented. 


45383 X-ray spectroscopic methods for the diagnosis of 
laser-imploded targets (invited). Yaakobi, B.; Barnouin, O.; 
Richardson, M.C.; Soures, J.M.; Hauer, A.; Post, B. 
ratory for Laser ‘Energetics, University of Rochester, 250 
East River Road, Rochester, New York 14623-1299). Review 
of Scientific Instruments; 57: No. 8, 2124-2128(Aug 1986). 
Several methods involving x-ray spectroscopic methods for 
diagnosing laser-imploded targets are discussed. The first method 
involves the recording of absorption lines formed in the target 
tamper, out of the continuum emitted by a hotter compressed core. 
This method is applied to ablatively imploded targets having a thin 
KCI signature layer. The tamper rhoAR-italic is deduced from the 
area within the absorption lines, whereas the tamper temperature is 
deduced from the intensity distribution among absorption lines of 
adjacent charge states. In a second method, doubly diffracting crys- 
tals can give two-dimensional monochromatic images of thin signa- 
ture layers in spherical targets. Such information is useful in study- 
ing stability and mixing. Experimental results relevant to these 
methods will be shown and the limitations on their application to 
laser-target experiments will be discussed. 


Perpendicular bremsstrahlung emission of ae 
que Gea Von Gian, rohongg Bernabei, S 
Bitter, M.; Chu, T.K.; Jobes, F.; Hill, K; Hooke, W.: 
Hosea, J. Cc. Hsuan, H.; Mazzucato, BE. Meservey, E: 
Motley, RW; Sesnic, S. (Plasma Physics Laboratory, 
University, Princeton, New Jersey 08544). Review 
of Scientific Instruments; 57: No. 8, 2130-2132(Aug 1986). 

An interpretation of the x-ray bremsstrahlung emissicn by 
suprathermal electrons perpendicular to a magnetic field is given in 
terms of the parallel and perpendicular temperature of a three-tem- 
perature distribution function. The slope (i.e., the temperature) of 
the distribution can be determined relatively well. Factor-of-two 
uncertainties remain for the number of electrons. 


45385 TFTR vertical x-ray imaging —, Johnson, 
L.C.; Bitter, M.; rs R.; von Goeler, S 12 K.W.; 
— 


ity, hese ysics 
Labenmbens, veda: New Jersey Dasa Review of Scien- 
tific Instruments; 57: No. 8, 2133-2135(Aug 1986). 

A vertically viewing x-ray imaging system (XIS) has been 
designed to complement the existing 64-channel horizontal system 
on the tokamak fusion test reactor (TFTR) and enhance measure- 
ments of soft x-ray emissivity, plasma (major) radial position, and 
magnetohydrodynamic (MHD) phenomena. System parameters 
have been selected to provide adequate signal strength and spatial 
resolution while permitting a substantial size and cost reduction 
with respect to the horizontal system. The compact, helium filled x- 
ray camera employs four eight-channel silicon detector modules 
and views the plasma through a 3-mil-thick beryllium window, pro- 
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viding 6-cm position resolution at the center. An x-ray absorber foil 
changer permits energy selection to match the horizontal XIS. 
Lead and hydrogenous shielding reduce noise from thermonuclear 
neutrons and associated gamma rays. 


45386 Diagnostic applications ot the TFTR XIS system. 
McGuire, K.; Colchin, R.J.; Fredrickson, E.; Hill, K.; John- 
son, L.C.; Morris, W.: Pare, V.; Sauthoff, N.; Von Goeler, 
S. (Princeton Plasma Ph Laboratory, Princeton, New 
Jersey 08544). Review of Sex Scientific Instruments; 57: No. 8, 
2136-2138(Aug 1986). Contract AC02-76CH03073. 


The horizontal x-ray imaging system (XIS) on the tokamak 
fusion test reactor (TFTR) tokamak is an array of 64 silicon sur- 
face-barrier x-ray diodes, with a 2.5-cm spatial resolution. The XIS 
system is primarily used to study magnetohydrodynamic (MHD) in- 
stabilities, but has also been used to measure electron thermal diffu- 
sivity, electron temperature, the radius of the q-italic = 1 surface, 
plasma vertical position, and toroidal rotation of the plasma. Mova- 
ble absorber-foil arrays provide energy selection. Bandpass analog 
filters and digital techniques have been used on the x-ray signals in 
oat SUR Oe SOS oo Or eT 
above techniques will be presented. 


45387 Vertical high-resolution Bragg x-ray spectrometer 
for the tokamak fusion test reactor. Bitter, M: Hill, K.W.; 
Cohen, S.; von Goeler, S.; Hsuan, H.; Johnson, L.C.; Rafto- 
pens Reale, M; Schechtman, N.; Sesnic, S.; Spinos, F.; 
imberlake, J.; Weicher, ‘8. S.; Young, N.; Young, K.M. 
(Princeton University, Plasma Ph Laboratory, Prince- 
ton, New Jersey 08544). Review of Se Scientific Instruments; 57: 
No. 8, 2145-2147(Aug 1986). 

A Bragg x-ray spectrometer of high spectral resolution (A/ 
AA = 10 000—20 000) which accommodates three crystals and po- 
sition-sensitive detectors in the Johann configuration has been in- 
stalled in the diagnostic basement of the tokamak fusion test reactor 
(TFTR) for the measurement of radial ion temperature profiles. 
The ion temperature is derived from the Doppler broadening of K- 
italica-resonance lines of metal impurity ions, e.g., Ti, Cr, Fe, and 
Ni, in the helium-like and hydrogen-like charge states. The x-ray 
diffraction plane is almost perpendicular to the magnetic axis, but 
slightly tilted by an angle of 3.8°, which makes it possible to meas- 
ure poloidal and toroidal plasma rotation velocities of v-italic/sub 
@/>5 x 10° m/s and v-italic/sub Phi/>1 x 10° m/s, from the 
Doppler shift of spectral lines. Results obtained from the observa- 
tion of TiXXI1 K-italica-line spectra with a 220-silicon crystal of a 
2d-italic spacing of 3.8400 A-circle and a curvature radius of 11.05 
m are reported. 


45388 Evaluation of soft x-ray average recombination cc- 
efficient and average charge for metallic impurities in beam- 
heated plasmas. Sesnic, S.S.; Bitter, M.; Hill, K.W.; Hiroe, 
S.; Hulse, R.; Shimada, M.; Stratton, B.; von Goeler, S. 
(Plasma Physics Laboratory, Princeton University, Prince- 

ton, New Jersey 08544). Review of Scientific Instruments; 57: 
No. 8, 2148-2150(Aug 1986). 

The soft x-ray continuum radiation in tokamak fusion test re- 
actor (TFTR) low-density neutral-beam discharges can be much 
lower than its theoretical value obtained by assuming a corona 
equilibrium. This reduced continuum radiation is caused by an ioni- 
zation equilibrium shift toward lower states, which strongly 
changes the value of the average recombination coefficient of me- 
tallic impurities gamma-bar, even for only slight changes in the av- 
erage charge Z-bar. The primary agent for this shift is the charge 
exchange between the highly ionized impurity ions and the neutral 
hydrogen, rather than impurity transport, because the central densi- 
ty of the neutral hydrogen is strongly enhanced at lower plasma 
densities with intense beam injection. In the extreme case of low- 
density, high neutral-beam power TFTR operation (energetic ion 
mode) the reduction in gamma-bar can be as much as one-half to 
two-thirds. We calculate the parametric dependence of gamma-bar 
and Z-bar for Ti, Cr, Fe, and Ni impurities on neutral density 
(equivalent to beam power), electron temperature, and electron 
density. These values are obtained by using either a one-dimension- 
al impurity transport code or a zero-dimensicnal code with a finite 
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particle confinement time. As an example, we show the variation of 
gamma-bar and Z-bar in different TFTR discharges. 


45389 Effective K-italica fr KW. Ban L for 
plasma impurity measurements. itter, von 
Goeler, S.; Hiroe, S.; Hulse, R.; Ramsey, "AT; Sesnic, a8: 
Shimada, M.; Stratton, B.C. (Princeton University, Plasma 
Physics Laboratory, Princeton, New Jersey 08544). Review 
of Scientific Instruments; 57: No. 8, 2151-21534(Aug 1986). 
Metal impurity concentrations are measured by the pulse- 
height-analyzer (PHA) diagnostic from K-italica x-ray peak intensi- 
ties by use of an averaged excitation rate <ov-italic>. Low-Z- 
italic impurity concentrations are inferred from the continuum en- 
hancement (relative to a pure plasma) minus the enhancement due 
to metals. Since the PHA does not resolve lines from different 
charge states, <ov-italic> is a weighted sum of rates; coronal 
equilibrium is usually assumed. The <ov-italic> used earlier omit- 
ted the intercombination and forbidden lines from the dominant he- 
liumlike state. The result was an overestimate of metals and an un- 
derestimate of low-Z-italic impurities in cases where metals were 
significant. Improved values of <ov-italic> using recent calcula- 
tions for H-, He-, and Li-like Fe range from 10% to 50% larger 
than the earlier rates and yield metal concentrations in better agree- 
ment with those from vacuum ultraviolet (VUV) spectroscopy. 


45390 Electron temperature measurements from line 
ratios of He- and H-like argon in the Alcator C tokamak. 
Rice, J.E.; Marmar, E.S.; Kaellne, E.; Kaellne, J. (Plasma 
Fusion Center, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Review of Scientific Instru- 
ments; 57: No. 8, 2154-2155(Aug 1986). 

Line ratios of certain transitions in H- and He-like Ar are 
quite sensitive to electron temperature. In particular, the 1s- 
italic? —1s-italic4p-italic transition in Ar’®* (A = 3.200 A-circle) lies 
very close to the 1s-italic—3p-italic transition in Ar’* (A = 3.151 
A-circle). The intensity ratio of these two lines is a sensitive func- 
tion of electron temperature, through the changing ionization bal- 
ance, at least over the range 1200 eV <T-italic/sub e-italic/ <2500 
eV. This has been exploited with a compact, high-resolution x-ray 
spectrometer to obtain time histories of central electron tempera- 
ture in Alcator C tokamak plasmas. Time resolution of 20 ms has 
been achieved. 


45391 Studies of x-ray switching and shuttering tech- 
niques. Wark, J.S.; Hauer, A.; Kilkenny, J.D. (Laboratory 
for Laser Energetics, University of Rochester, New York 
14623). Review of Scientific Instruments; 57: No. 8, 2168- 
2170(Aug 1986). 

Experimental studies have been conducted on the changes in 
x-ray diffraction properties of crystals under intense subnanosecond 
laser heating. One beam of the PHOENIX laser system was used to 
create an intense source of x-ray line radiation. This radiation was, 
in turn, diffracted from a silicon crystal that was heated with the 
other beam of the laser. The diffracted radiation was temporally re- 
solved with an x-ray streak camera. The diffracted lines are ob- 
served to broaden on a subnanosecond time scale. From the tempo- 
ral structure of the diffracted radiation, information is derived on 
the nature of the laser heating process. We show that such interrup- 
tion of the diffracting process is a potentially useful mechanism for 
x-ray switching and shuttering. Considerations for the design and 
construction of such devices are discussed. 


Pyroelectric x-ray detectors and x-ray pyrometers. 
Wang, C.L.; Auerbach, J.M.; Eckels, J.D.; Koo, J.C.; 
Kornblum, HN: Price, D.F.; Smith, J.A.; "Stotlar, S.C. 
(Lawrence Livermore National Laboratory, University of 
California, P.O. Box 5508, Livermore, California 94550). 
Review of Scientific Instruments; 57: No. 8, 2177-2178(Aug 
1986). Contract W-7405-ENG-48. 

Pyroelectric detectors are very promising x-ray detectors for 
intense pulsed x-ray/y-ray measurements and can be used as x-ray 
pyrometers. They are fast, passive, and inherently flat in spectral 
response for low-energy x rays. We report our tests of LiTaOs de- 
tectors at Nova laser with 1-ns low-energy x rays and at Zapp Z- 
italic-pinch machine with 100-ns x rays. The temporal and spectral 
responses are discussed. 
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Measurement of 0.1—3-keV x rays from laser 
aan, Kornblum, H.N.; Kauffman, R.L.; Smith, J.A. 
(Lawrence Livermore National Laboratory, P.O. Box 5508, 
L-473, Livermore, California 94550). Review of Scientific In- 
struments; 57: No. 8, 2179-2181(Aug 1986). Contract W- 
7405-ENG-48. 

We have made absolute measurements of x-ray spectra from 
0.1—1.5 keV produced by plasmas from targets irradiated by the 
Lawrence Livermore National Laboratory Nova laser. These meas- 
urements were made using a 15-channel K-italic- and L-italic-edge 
filtered x-ray diode system. Valid interpretation of the results from 
this type of diagnostic requires some care in eliminating the effect 
of channel response at photon energies higher than the absorption 
edge. Significant errors can occur if this is disregarded. We will 
discuss the techniques used and the magnitude of the effects ob- 
served. Integrated x-ray energy in the 1.5—3-keV region is inferred 
from the results. 


45394 Photoconductor x/y-ray detectors and x-ray bolo- 
meters. Wang, C.L.; Eckels, J.D.; Morgan, W.V.; Pocha, 
M.D.; Slaughter, D.R.; Davis, B.A.; Kania, D.R.; Wagner, 
RS. (Lawrence Livermore National Laboratory, University 
of California, P. O. Box 5508, Livermore, California 94550). 
Review of Scientific Instruments; 57: No. 8, 2182-2183(Aug 
1986). Contract W-7405-ENG-48. 

Photoconductors are very promising x/y-ray detectors and 
x-ray bolometers for pulsed x/y-ray measurements. They are fast, 
sensitive, and theoretically flat in spectral response for low energy 
x rays. We report our tests of InP:Fe, GaAs, and GaAs:Cr, both 
neutron damaged and undamaged, at Nova laser, Febetrons, and 
electron linear accelerators. The temporal and spectral responses 
are discussed. 


45395 Green light 2 as an x-ray streak camera fiducial. 
Nilson, D.G.; MacGowan, B.J. (Lawrence Livermore Na- 
tional Laboratory, P. O. Box 808, Livermore, California 
94550). Review of Scientific Instruments; 57: No. 8, 2187- 
2188(Aug 1986). Contract W-7405-ENG-48. 

The fiducial system for the multiple optical and x-ray streak 
cameras on the two Nova target chambers is intended to allow 
cross comparison of time-resolved data from laser plasmas to an ac- 
curacy of +- 50 ps. Development of the system has led to the dis- 
covery that Al-coated fiber optics incorporated into the x-ray pho- 
tocathode can be made to produce photoelectrons when irradiated 
by —1 pJ of 2 light. The low loss and dispersion of 2 light in 
fused silica fibers are significant advantages over our original inten- 
tion of using 3 light. Results indicating input and output pulse 
lengths and required energies to produce photoelectrons will be dis- 
cussed. 


45396 Optical fiducials for x-ray streak cameras at LLE. 
Jaanimagi, P.A.; DaSilva, L.; Gregory, G. ae Hestdalen, C.; 
Kiikka, C.D.; Kotmel, Rs Richardson, M C. (Laboratory 
for Laser Energetics, University of Rochester, 250 East 
River Road, Rochester, New York 14623-1299). Review of 
Scientific Instruments; 57: No. 8, 2189-2191(Aug 1986). 

The incorporation of an optical timing fiducial onto a time- 
resolved x-ray streak record permits one to precisely relate the x- 
ray emission to the incident laser pulse. At the Laboratory for 
Laser Energetics, our approach to recording fiducials is twofold. In 
addition to recording the x-ray emission on a bifurcated photocath- 
ode, we also streak the incident laser light at 351 nm, which is scat- 
tered from the target and an independent signal at 4a (264 nm), 
which is derived by frequency quadrupling a tiny fraction of the 
OMEGA laser driver output. The signal at 4wo is transported 
through the vacuum wall to the streak camera photocathode via 
fiber optics. A 200-A-circle aluminum layer on mica is utilized for 
the UV sensitive photocathode. We will present examples and fur- 
ther details of this system. 


45397 model of pinhole closure in high-energy- 
density experiments. Harrach, R.J. (University of California, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). Review of Scientific Instruments; 57: No. 8, 
2192-2194(Aug 1986). Contract W-7405-ENG-48. 
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The time-dependent transmission through an aperture of in- 
tense signals present in high-energy density experiments is con- 
trolled by the opacity of the ablation plasma produced by the signal 
itself. An analytical model for predicting or correcting for the clo- 
sure of diagnostic collimators and windows in these experiments is 
presented. The model provides insight into the physics of the clo- 
sure process and shows how it scales with properties of the pinhole 
material and radiation source. Results of the model are shown to be 

in good agreement with a recent experiment measuring transmissi- 
vity of a pinhole in copper subjected to an intense broadband flux 
of x rays. 


45398 Development of an x-ray framing camera. Stearns, 
D.G.; Wieldwald, J.D.; Cook, W.M.; Hanks, R.L. (Law- 
rence Livermore National Laboratory, P.O. Box 5508, L- 
473, Livermore, California 94550). Review of Scientific In- 
struments; 57: No. 8, 2197-2197(Aug 1986). Contract W- 
7405-ENG-48. 

An ultrafast x-ray framing camera is being developed at 
Lawrence Livermore National Laboratory to be used as a diagnos- 
tic instrument in laser experiments. The framing camera is designed 
to provide temporal resolution of 50 ps and spatial resolution of 30 
p at the image plane. The unique design incorporates the x-ray 
photocathode directly into a suspended-strip transmission line. The 
photocathode is gated using a high-voltage (-5 kV) pulse of short 
duration generated with a photoconductive switch. The photoelec- 
trons are extracted through an unbiased microchannel plate and are 
directly detected with a charge-coupled device in the electron-bom- 
bardment mode. We report on current progress in the fabrication, 
characterization, and integration of the various components of the 
instrument. 


45399 Equilibrium fluctuation energy of gyrokinetic 
plasma. Krommes, J.A.; Lee, W.W.; Oberman, C (institute 
for Theoretical Physics, University of California, Santa Bar- 

California 93106). Physics of Fluids; 29: No. 8, 2421- 


bara, 
2425(Aug 1986). 
The thermal equilibrium electric field fluctuation energy of 
the gyrokinetic model of magnetized plasma is computed and found 
to be smaller than the well-known result <SEx8E>(k-italic)/8a7 = 
1/2 T-italic/[1+(k-italicA/sub D/)?] valid for arbitrarily magne- 
tized plasmas. It is shown that, in a certain sense, the equilibrium 
electric field energy is minimum in the gyrokinetic regime. 


45400 Spectrum of resistivity-gradient-driven turbulence. 
Terry, P.W.; Diamond, P.H.; Shaing, K.C.; Garcia, L.; Car- 
reras, B.A. (Institute for Fusion Studies, The University of 
Texas at Austin, Austin, Texas 78712-1060). Physics of 
Fluids; 29: No. 8, 2501-2512(Aug 1986). 

The resistivity fluctuation correlation function and electro- 
static potential spectrum of resistivity-gradient-driven turbulence 
are calculated analytically and compared to the results of three-di- 
mensional numerical calculations. Resistivity-gradient-driven turbu- 
lence is characterized by effective Reynolds’ numbers of order 
unity. Steady-state solution of the renormalized spectrum equation 
yields an electrostatic potential spectrum <phi-circumflex? > /sub 
k-italic//sub >//sub y-italic//sub =/ —k-italic/sup -3.25//sub y- 
italic/ . Agreement of the analytically calculated potential spectrum 
and mean-square radial velocity with the results of multiple helicity 
numerical calculations is good. This comparison constitutes a quan- 
titative test of the analytical turbulence theory used. The spectrum 
of magnetic fluctuations is also calculated and agrees well with that 
obtained from the numerical computations. 


45401 Se eee ames Sem Se 
banana regime in nonsymmetric toroidal plasmas. Shaing, 
K.C.; Hirshman, S.P.; Tolliver, J.S. (Fusion Energy Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see "37831). Physics of Fluids; 29: "No. 8, 2548-2555(Aug 
1986). Contract YACDS. 840R21400. 

Analytic expressions for the parallel viscosity-driven neoclas- 
sical fluxes in the banana regime in arbitrary nonsymmetric toroidal 
ee 
They can be evaluated numerically if the Fourier decomposition of 
the strength of the magnetic field 'B’ is known. Since no averaging 
-over the high-frequency component of the Fourier decomposition 


of 'B’ has been employed, these expressions can 
known results in symmetric systems and predict 
reversing the direction of the bootstrap current 
flux in a stellarator. 


sions; these are found to decay as exp(-k-italic/sub p-italic/x-italic) 
for k-italic/sub p-italic/ large, where k-italic/sub p-italic/ is the wa- 
venumber of the transverse perturbation, and x-italic is the inward 
radial coordinate. Finally, an alternate formulation of the "deloca- 
lized heat flux,” which is in the form of a convolution over the 
local free-streaming heat flux, is obtained. The weighting is deter- 
mined by a solution of the Fokker—Planck equation. 


45403 Reply to comments of J. A. Krommes. Terry, 
P.W.; Diamond, P.H. (Institute for Fusion Studies, The Uni- 
versity of Texas at A Austin, Texas 78712-1068). Phys- 
ics of Fluids; 29: No. 8, 2758-2760(Aug 1986). 

Dissipative drift-wave turbulence, the type of turbulence 
studied by Terry and Diamond [Phys. Fluids 28, 1419 (1985)], is 
shown to differ significantly from homogeneous Navier—Stokes 
turbulence, the type of turbulence from which Krommes draws the 
intuition and results used in his comparison. These differences make 
extrapolations from one case to the other unjustified and mislead- 
ing. In its own right, clump theory is shown to compare well with 
laboratory and simulation data representing turbulence relevant to 
the theoretical model. 


45404 Comments on "Bifurcation phenomena and the 
radial electric field in a nonaxisymmetric plasma” [Phys. 
Fluids 29, 536 (1986)]. Catto, P.J.; Myra, J.R.; Hastings, 
D.E. (Science Applications International 

Plasma Research Institute, 1515 Walnut Street, Boulder, 
Colorado 80302). Physics of Fluids; 29: No. 8, 2760- 
2761(Aug 1986). 

The smallest total collisional entropy production rate tech- 
nique of choosing among multiple ambipolar roots is contrasted 
with a linearized stability method in which only the ambipolar po- 
tential is perturbed. 


45405 Effect of ion speed distribution on the spectral 
shape of the 25-MeV neutron line produced by DD fusion. 
Slaughter, D. wrence Livermore National 
Livermore, ifornia 94550). Review of Scientific Instru- 
ments; 57: No. 8, 1751-1753(Aug 1986). Contract W-7405- 
ENG-48. 

Ion mean energy may be determined from Doppler broaden- 
ing of the 2.5-MeV neutron line in Maxwellian deuterium plasma. 
Since many plasmas are non-Maxwellian a Monte-Carlo simulation 
has been used to predict the spectral shape produced by a variety 
of simple speed distributions with mean energies in the range 1— 
100 keV. In the case of isotropic ions considered here, the results 
are Gaussian to high order and their width varies as the square root 
of the mean ion energy. However, the linewidth varies substantially 
among different ion speed distributions with the same mean energy. 
The similarity in shape of these spectra prevent the determination 
of the speed distribution type from detailed measurements of the 
neutron spectrum, unlike the situation where co-counter beams 


45406 Almost two-dimensional strong turbulence in a 
magnetized a Rosenbluth, M.N.; — R.N. — 
of Fusion Studies, University of Texas, Austin, Texas 
78712). Physics of Fluids; 29: No. 8, 2347-2350(Aug 1986). - 
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From the direct interaction approximation (DIA) equations 
for strong turbulence it is shown that low-frequency fluctuations 
constituting two-dimensional strong turbulence in a magnetized 
plasma scatter off each other to develop a finite spread in wave 
vectors along the magnetic field and are thereby Landau-damped. 
A transport equation in (k-italic/sub perpendicular/,k-italic/sub par- 
allel/) space is developed that determines the wave spectrum under 


45407 Inductive inhibition of cold-plasma stabilization of 
curvature-driven modes in finite-length plasmas. Guest, G.E.; 
Miller, R.L.; Caponi, M.Z. a Inc., Encinitas, Califor- 
nia 92024). ” Physics of Fluids; 29: No. 8, 2556-2562(Aug 
198 

= A modified quasistatic theory that incorporates inductive ef- 
fects in earlier electrostatic models connects the conventional elec- 
serene ea diy ones ae omaha dermoid 
by cold plasma. The modified theory predicts that curvature-driven 
flute modes in mirror-confined plasmas can be stabilized by moder- 
ate concentrations of cold plasma if the beta of the hot, mirror-con- 
fined plasma is less than a critical value. The maximum stable beta 
for an idealized stratified model of a hot-ion plasma, separated from 
conducting end walls by cold plasma, is given approximately by B/ 
sub crit/a(4R-italic/sub p-italic/R-italic/sub c-italic//L-italic/sub 
h-italic/L-italic/sub c-italic/) x [w/sub p-italic//sub e-italic//sub 
(cold)// (k-italic?/sub dicular/c-italic? + ?/sub p-italic//sub 
e-italic//sub (cold)/)]. For w?/sub p-italic//sub e-italic//sub (cold)/ 
< <k-italic?/sub perpendicular/ c-italic®, this result is identical with 
the predictions of electrostatic models. In the opposite limit, the 
result resembles the predictions of ideal MHD models, namely, that 
unstable curvature-driven modes can occur even in the presence of 
dense cold plasmas if the hot-plasma beta exceeds a limiting value 
estimated to be m?R-italic/sub p-italic/R-italic/sub c-italic//L- 
italic?. 


instabilities of velocity: 


45408 -space-shell 
distributions Sentman, D.D.; Le- 


in magnetized plasmas. 
boeuf, J.N.; Katsouleas, T.; Huff, R.W.; Dawson, J.M. (In- 
stitute of Geophysics and Planetary Physics, University of 


ne Los Angeles, California 90024). Physics of Fluids; 
29: No. 8, 2569-2579(Aug 1986). 

Electron instabilities of magnetized spherical shell distribu- 
tions in velocity space with a colder Maxwellian background are 
investigated analytically with simulations using electrostatic particle 
codes. The resonant and nonresonant instabilities observed in the 
particle simulations are in agreement with zeros of the dielectric 
function, as found from the resonant approximation for waves with 
an electric field component along the magnetic field or by compu- 
tation with a root solver code in the case of perpendicular propaga- 
tion. Saturation of the instabilities is by nonlinear cyclotron reso- 
nance with the cold background in the resonant case or by nonsto- 
chastic cyclotron harmonic damping by the cold background in the 
nonresonant case. Instabilities invariably lead to perpendicular ac- 
celeration and heating of the cold background to velocities some- 
times exceeding the shell velocity. 


45409 Stabilization of magnetohydrodynamic modes by 
radio-frequency waves. D'Ippolito, D.A.; Myra, J. R 
(Science Applications International Corporation, Plasma 
Research Institute, 1515 Walnut Street, Boulder, Colorado 
80302). Physics of Fluids; 29: No. 8, 2594-2604(Aug 1986). 

A kinetic theory describing the nonlinear interaction of 
radio-frequency waves with low-frequency magnetohydrodynamic 
modes is presented. The calculation of the nonlinear force density 
on a fluid element includes both ponderomotive and sideband mode 
coupling terms and allows arbitrary rf wave polarization. Electro- 
magnetic effects and wave—particle interactions are retained in the 
analysis. The influence of the nonlinear force on magnetohydrodyn- 
amic plasma stability is calculated self-consistently, and a general- 
ized low-mode-number ballooning equation is obtained for paraxial 
magnetic mirror geometry. The low-frequency stability problem is 
thereby shown to involve the coupling of four waves and the 
system of governing equations is presented. Specialized limits of the 
general equations are discussed, and a physical interpretation of rf 
stabilization is given. It is shown that stability is enhanced by plac- 
ing the antenna and conducting cavity walls close to the plasma 
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45410 Localized stability criterion for kink modes in sys- 
tems with small shear. Hastie, R.J.; Johnson, J.L. (Culham 
Laboratory, Abingdon, Oxon, OX14 3DB, Eaglandy Physics 
of Fluids; 29: No. 8, 2612-2615(Aug 1986). 

A localized magnetohydrodynamic stability criterion for 
ideal kink instabilities is determined for systems where the safety 
factor has a local minimum on a rational surface with no pressure 
gradient. These modes are stable in the cylindrical limit, but toroi- 
dal effects can make them unstable. They could provide a partial 
explanation for the rapid current penetration observed in tokamaks. 


45411 Kinetic tilting stability of field-reversed configura- 
tions. Barnes, D.C.; Schwarzmeier, J.L.; Lewis, aa 
comm C.E. (Science Applications International Co 

ion, Austin, Texas 78746). Physics of Fluids; 29: No. 8, 616. 
2625(Aug 1986). 

Stability of the internal tilting mode in an elongated prolate 
field-reversed configuration (FRC) is investigated numerically. Ei- 
genfrequencies are calculated from a Vlasov-fluid dispersion func- 
tional that is separated into fluid and kinetic portions. The latter are 
evaluated by a Monte Carlo method following a sample of the equi- 
librium orbits. An innovative Fourier transform technique is devel- 
oped to reduce the operation count of the algorithm. Kinetic 
growth rates obtained for an experimentally relevant equilibrium in- 
dicate essential stabilization of internal tilting in an FRC with s-bar- 
approx. <2, where s-bar measures the number of thermal gyroradii 
in the configuration. For s-bar— the kinetic growth rates approach 
previous magnetohydrodynamic (MHD) values. 


45412 Helical and straight quadrupole stabilization of the 
n-italic = 2 rotational instability in translated field-reversed 
configurations. Rej, D.J.; Armstrong, W.T.; Barnes, G.A.; 
Chrien, R.E.; Hugrass, W.N.; Klingner, P.L.; McKenna, 
K.F.; Siemon, R.E.; Tuszewski, M.; Harned, D.S. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Physics of Fluids; 29: No. 8, 
2648-2656(Aug 1986). 

The n-italic = 2 rotational instability has been completely 
suppressed on translated field-reversed configurations (FRC’s) in 
the FRX-C/T device [Phys. Fluids 29, 852 (1986)] by the applica- 
tion of either helical or straight quadrupole fields. Quadrupole field 
thresholds approximately equal to 7% and 9% of the external con- 
finement field are required for stabilization with straight and helical 
coils, respectively. Comparisons with linearized magnetohydrodyn- 
amic (MHD) theory and 2 1/2 -dimensional hybrid simulations are 
made. The influence of quadrupoles on translation and plasma con- 
finement is also reported. 


45413 Reconstruction of m-italic = 1 MHD modes from 
projections. Sauthoff, N.R.; McGuire, K.M.; von Goeler, S. 
(Princeton University, Plasma Ph ysics Laboratory, P. O. 
Box 451, Princeton, New Jersey 08544), Review of Scientific 
Instruments; 57: No. 8, 2139-2141(Aug 1986). 

Fluctuations with a dominant poloidal structure involving 
the intact displacement of the center of the discharge play a signifi- 
cant role in tokamak discharges. A technique for the deductive 
analysis of their structures, which involve multiple harmonics due 
to the multipole moments, is desired. This paper describes (1) a 
method for the inversion of line integral data from a single view of 
a rotating plasma based on a harmonic decomposition of the poloi- 
dal structure, and (2) some techniques for determining critical pa- 
rameters by inspection. A simulation program generates sample 
data based on the assumption of a slowly evolving plasma with a 
displaced central hot spot and a plateau near the radius of the "q- 
italic = 1” surface. The sample data are decomposed into time win- 
dows to permit reconstruction of the profiles every few rotations. 
Results of the reconstructions are compared to the source data. Ap- 
plicability of the techniques to experimental tokamak data is dis- 
cussed. 


45414 Nonlinear radial propagation of drift wave turbu- 
lence. Prakash, M.; Chu, C.K.; Hasegawa, A. (Plasma Phys- 
ics Laboratory, Columbia University, New York, New 
1986) 10027). Physics of Fluids; 29: No. 8, 2426-2432(Aug 
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The linear and the nonlinear radial propagation of drift wave 
energy in an inhomogeneous plasma is studied numerically based on 
model equations of Hasegawa—Mima for the collisionless case and 
of Hasegawa—Wakatani—Taniuti—Kaw for the collisional case. In 
the linear regime the drift wave energy spreads out symmetrically 
along the direction of inhomogeneity with a finite group velocity. 
In the nonlinear regime for the collisionless case the radially locat- 
ed drift wave energy is found to propagate in the radial direction. 
However, the direction of propagation depends on the initial pa- 
rameters of the pulse. In the collisional case the energy is found to 
propagate in the direction of decreasing resistivity. These results 
provide qualitative insights into the phenomenon of drift wave tur- 
bulence observed in tokamak plasmas. 


45415 Kinetic theory of es excitation of electro- 
magnetic waves propagating along a constant magnetic field. 
Matsuda, K. (G. A. Technologies Inc., San Diego, Califor- 
= a. Physics of Fluids; 29: No. 8, 249 -2500(Aug 

A nonlinear dispersion relation for a circularly polarized 
electromagnetic wave of a finite wavelength propagating along a 
constant magnetic field is derived by a kinetic theory. The disper- 
sion relation includes an important correction term to the dispersion 
relation previously obtained for the ion cyclotron range frequency 
and may be applied to problems in any range of frequency. Using 
this dispersion relation, parametric instabilities relevant in a finite- 
amplitude right circularly polarized wave (r-italic wave), that is, ex- 
citations of newly found branches of a strongly damped r-italic 
wave, the Raman scattering to a damped r-italic wave, and the Bril- 
louin scattering, have been studied. 


45416 A pee of pusher condi- 
tions in laser-driven implosions. Hauer, A.; Cowan, R.D.; 
Yaakobi, B.; Barnouin, O.; R. (Los Alamos Nation- 
al Laboratory, University of California, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
34: No. 1, 411-420(Jul 1986). Contract FC08-85DP40200. 

Absorption spectroscopy has been used in this work to diag- 
nose the conditions in the pusher of laser-imploded targets. Absorp- 
tion lines are produced when continuum radiation from the hot 
central compressed gas passes out through the colder surrounding 
pusher. They can be used to determine both the temperature and 
the rho AR-italic product of the pusher around peak compression. 
Fair agreement is found between the experimental absorption spec- 
tra and simulations calculated by a hydrodynamic code. Applica- 
tions of this work to the diagnosis of future, high-compression im- 
plosions is discussed. 


45417 Intermediate-coupling calculation of atomic spectra 
from hot plasma. Goldberg, A.; Rozsnyai, B.F.; Thompson, 
P. (Lawrence Livermore National Labora’ ratory, University 
of California, P.O. Box 808, Livermore, ornia 94550). 
Physical Review [Section] A: General Physics; 34: No. 1, 421- 
427(Jul 1986). 

An algorithm is presented for the detailed computation of 
the spectral lines in hot, partially ionized plasmas in local thermo- 
dynamic equilibrium. The procedure uses the wave functions and 
state probabilities determined from the average atom model for mi- 
croscopic configuration accounting. We use intermediate coupling 
to include the detailed structure of the bound-bound transition 
arrays. The model is applied to bromine plasma under such temper- 
ature and density conditions that partially filled L-italic shells 


Le (Plasma 
Physics Laboratory, Princeton University, P.O. Box 451, 
Princeton New Jersey, 08544). Journal of Computational 
Physics; 65: No. 1, 215.226(Tul 1986). 

A magnetostatic particle simulation model has been devel- 
oped and tested for a low B-italic plasma in a strong magnetic field. 
The model makes use of a three-dimensional grid elongated in the 
direction of a magnetic field in order to simulate plasma waves 
propagating nearly perpendicular to the magnetic field. Linear in- 
terpolation is used for a two-dimensional grid perpendicular to a 
magnetic field while cubic interpolation is used for the direction of 
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the magnetic field. Full particle dynamics have been used for the 


geles, fornia : 
629-2632(16 Jun ws 
The nature of plasma waves which are resonantly excited 


of experimental studies of this process are presented. 


Fiber-optic heterodyne phase-shift measurement of 
plasma caren. current. Chandler, G.I.; Forman, P.R.; Jahoda, F.C.; 
K.A. Alamos National Los 


(Los 
ae Mexico 8754 Applied Optics; 25: N 11, 
1770-17741 Jun 1986). 4 m 

By 


fusion research device. The fiber was simply wound around the ex- 
isting machine. The measured values are in excellent agreement 
with those of the electrical Rogowski coil installed when the ma- 
chine was built. 


Auburn Univ., AL, USA). Computer Physics 
tions; 40: No. 1, 23-31(May 1986). eS 
From 3. 


ee Italy (10 
of pl arenna, Italy 
new algorithm for modelling 


proximation of the cold plasma wave equation. Diffraction 
on the wave focussing, which are neglected by other codes based 


rithm are discussed and results for the fast magnetosonic wave 
structure are presented for devices ranging in size from PLT to a 


45422 ICRF wave propagation and 
and mirror magnetic fields - a full-wave calculation. J 
E.F.; Batchelor, D.B.; ae a Weitzner, H. (( 
Ridge National Lab., TN, USA; New York | York eee NY, 
USA. of ). Computer 
Physics Communications; 40: No. 1, “35-e4ay 1986). 
(CONF-8509162—). Contract AC05-840R21400 

From 3. European workshop on problems in the numerical 
ae plasmas; Varenna, vn ood 

lished as 

Global ae in oe ta the ion cyclotron resonant frequency 
grass cauydiiinn aubiieades cake eabanane 
and a poloidally symmetric mirror are calculated in the cold plasma 
limit. The component of the wave electric field parallel to B is as- 


gradients in vertical strokeBvertical stroke along B are present in 
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either geometry, ICRF heating at the fundamental ion cyclotron 
resonance is observed. For the mirror, such gradients are always 
present. But for the tokamak, the rotational transform must be large 
enough that B.nablaB> or approx.0(1). For smaller transforms 
more typical of real tokamaks, only heating at the two-ion hybrid 
resonance is observed. This suggests that direct resonant absorption 
at the fundamental ion cyclotron resonance may be possible in stel- 
larators where B.nablaBproportional0(1) naturally. 


45423 Numerical solution of ICRF fields in axisymmetric 
mirrors. Phillips, M.W.; Le A.M.M. (Grumman Aero- 
space Corp., "NJ, USA). Computer Physics Com- 


munications; 40: No. 1, 65-72(May 1986). ). (CONF-8509162— 
). 


From 3. European w on problems in the numerical 
modeling of plasmas; Varenna, Italy (10 Sep 1985). 

The numerics of a numerical code called GARFIELD 
(Grumman Aerospace RF fIELD code) designed to calculate the 
three-dimensional structure of ICRF fields in axisymmetric mirrors 
is presented. The code solves the electromagnetic wave equation 
for the electric field using a cold plasma dispersion relation with a 
small collision term to simulate absorption. The full wave solution 
including E.B. is computed. The fields are Fourier analyzed in the 
poloidal direction and solved on a grid in the axial and radial direc- 
tions. A two-dimensional equilibrium can be used as the source of 
equilibrium data. This allows us to extend previous studies of ICRF 
wave propagation and absorption in mirrors to include the effect of 
axial variation of the magnetic field and density. 


45424 Collision broadened resonance localization in toka- 
maks excited with ICRF waves. Kerbel, G.D.; McCoy, M.G. 
(California Univ., Livermore, USA. National MFE-Com- 
puter Center). Computer Physics Communications; 40: No. 1, 

105-113(May 1986). (CONF-8509162—). 

From 3. European workshop on in the numerical 
modeling of plasmas; Varenna, Italy (10 Sep 1985). 

Also published as report UCRL--92608; CONF-8509162--1. 

Collisions mediate the absorption of RF energy by maintain- 
ing velocity space gradients to drive resonant diffusion and by lim- 
iting wave-particle interaction coherence through the process of 

gyro phase diffusion. A code is constructed to evolve the local 
spectral energy abeorption rate which can be exploited to ensure 
consistency in associated or concurrent wave propagation calcula- 
tions. 


45425 Three-dimensional simulations of electron cyclo- 
tron heating. McCoy, M.G.; Kerbel, G.D.; Harvey, R.W. 
(California Univ., Livermore, USA. National MFE-Com- 
S uter Center; GA Technologies, Inc., San Diego, CA, 
SA). Computer Physics Communications; 40: No. 1, 115- 

121(May 1986). (CONF-8509162—). 

From 3. European workshop on problems in the numerical 
modeling of plasmas; Varenna, Italy (10 Sep 1985). 

Also published as report UCRL--92609; CONF-8509162--2. 

Many heating problems in tokamaks are inherently three-di- 
mensional, involving the velocity coordinates parallel and perpen- 
dicular to the ambient magnetic field and the plasma radial coordi- 
nate. We will describe a new three-dimensional, Fokker-Planck/RF 
quasilinear cocs. This code is based upon a two-dimensional in ve- 
locity space Fokker-Planck code which solves for the distribution 
evaluated at the outer equatorial plane (theta=0) of each flux sur- 
ee ae eee ee 

transport equation nabla.(upsilonsub(g)epsilonsub(k)) = - 
Pasiees where upsilonsub(g) is the group velocity of the ordi- 
nary or extraordinary wave and Psub(abs) is power absorption ob- 
tained using results of the Fokker-Planck code. The RF quasilinear 
operator is a functional of the wave polarization. Warm plasma re- 
lations are used for the group velocity and polarizations. With 
knowledge of Psub(abs), the transport equation is employed to 
obtain epsilonsub(k), which is used update the quasilinear diffusion 
coefficients and resume the Fokker-Planck calculation on the vari- 
ous flux surfaces. The procedure of alternately solving the Fokker- 
Planck equation and the transport equation is repeated to steady 
state. 
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45426 Direct radiative recombination in a hydrogenic 
non-Maxwellian laser-plasma, Lamoureux, M.; Moeller, C.; 
Yin, R.; Matte, J.P.; Delettrez, J. (Paris-11 Univ., 91 - 
Orsay, France. LSAI; Pittsburgh Univ., PA, USA. t. of 
Physics; Quebec Univ., Varennes, Canada; Rochester Univ., 
NY, USA. Lab. for Laser Energetics). pp 644 of zee 
and atomic collisions. Abstracts of contaiiated a Ss 
giola, M.J.; Huestis, D.L. (SRI International, Menlo P: 
CA (USA). Molecular Physics Lab.); Saxon, R.P. oo 
International, Menlo Park, CA (USA). Chemical a 
tists) (eds.). Amsterdam, Netherlands; North-Ho 

From 14. International conference on the physics of elec- 
tronic and atomic collisions; Palo Alto, CA, USA (1985). 

Many figs.; many tabs. . 


45427 Characteristics of a laser-generated plasma as 
source of soft X-rays (200 eV - 1 keV). Gerritsen, H.C.; 
Brug, H. van; Bijkerk, F.; Wiel, M.J. van der. (FOM-Insti- 
tuut voor Atoom-en Molecuulfysica, Amsterdam, Nether- 
lands). pp 668 of Electronic and atomic collisions. Abstracts 
of contributed a. Coggiola, M.J.; Huestis, D.L. (SRI 
International, Menlo Park, CA (USA). Molecular Physics 
Lab.); Saxon, R.P. (SRI International, Menlo Park, CA 
(USA). Chemical Physics Lab.) (eds.). Amsterdam, Nether- 
lands; North-Holland (1985). 

From 14. International conference on the physics 
tronic and atomic collisions; Palo Alto, CA, USA (1985). 

Many figs.; many tabs. . 
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REFER ALSO TO CITATION(S) 4138, 4672, 4685, 4834, 5242, 5244, 6543, 
6549, 6555, 6555, 6556, 6569, 6575, 6597, 6601, 6611, 6614, 6625, 6634, 6635, 
6636, 6637, 6638, 6640, 6644, 6658, 6811, 6815 


45428 (AR—235) Effect of magnetic field on the reso- 
nance probe. Baykal, A.; Sezer, Z.; Gultekin, E. (Cekmece 
Nuclear Research and Trainin, Center, Istanbul (Turkey)). 
1985. 9p. (In Turkish). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86702938. 

The effect of magnetic field on the resonance probe was ob- 
served in a diffusion type plasma. The argon discharge was main- 
tained by means of two anode-hot cathodes biased at 75 V. The 
plasma container is a pyrex tube having a diameter of 30 cm. The 
applied magnetic field is 100 Gauss at max. range. The d.c. current 
frequency signal of spherical probe was obteined by varying the 
magnetic field for the frequency range of 1-110 MHz. The variation 
of measured antiresonance frequency with electron cyclotron fre- 
quency was observed. 


45429 (BARC—1284) Look at the fusion reactor technol- 
ogy. Rohatgi, V.K. (Bhabha Atomic Research Centre, 
Bombay (India); Bhabha Atomic Research Centre, Bombay 

). Physics Section). 1985. 3 NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86702937. 

The prospects of fusion energy have been summarised in this 
paper. The rapid progress in the field in recent years can be attrib- 
uted to the advances in various technologies. The commercial 
fusion energy depends more heavily on the evolution and improve- 
ment in these technologies. With better understanding of plasma 
physics, the fusion reactor designs have become more realistic and 
comprehensive. It is now possible to make intercomparison between 
various concepts within the frame work of the established technol- 
ogies. Assuming certain growth rate of the technological develop- 
ment, it is estimated that fusion energy can become available during 
the early part of the next century. 93 refs., 9 tables, 14 figures. 


45430 (CONF-860652—9) Maintainability features of the 
compact ignition tokamak. Spampinato, P.T. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
14p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86013267. 

From 7. meeting on the ene of fusion energy; 
Reno, NV, USA (15 Jun 1986). 





6187 / ERA-11/19 


Viewgraphs presented at the 7th topical meeting on the 
Technology of Fusion Energy are included. (MOW) 


45431 (CONF-860652—10) Activation analysis of 
compact ignition tokamak. Selcow, E.C. (Oak Ridge Nation 
al Lab., TN (USA)). 1986. Contract AC05-84OR21400. 20p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE86013268. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The fusion program has completed the conceptual design 
of a compact tokamak device that achieves ignition. The high neu- 
tron wall loadings associated with this compact deuterium-tritium- 
burning device indicate that radiation-related issues may be signifi- 
cant considerations in the overall system design. Sufficient shielding 
will be requied for the radiation protection of both reactor compo- 
nents and occupational personnel. A close-in igloo shield has been 
designed around the periphery of the tokamak structure to permit 
personnel access into the test cell after shutdown and limit the total 
activation of the test cell components. This paper describes the con- 
ceptual design of the igloo shield system and discusses the major 
neutronic concerns related to the design of the Compact Ignition 
Tokamak. 


45432 (CONF-8604191—2) Pellet injectors for the toka- 
mak fusion test reactor. Combs, S.K. ( ee 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 25p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE8601 1080. 

From 6. annual TVC AVS symposium; Oak Ridge, TN, 
USA (29 Apr 1986). 

The repeating pneumatic injector is a device from the 
ORNL development program. A new eight-shot deuterium pellet 
injector has been designed and constructed specifically for the 
TFTR application and is scheduled to replace the repeating injector 
this year. The new device combines a cryogenic extruder and a 
cold wheel rotary mechanism to form and chamber eight pellets in 
a batch operation; the eight pellets can then be delivered in any 
time sequence. Another unique feature of the device is the variable 
pellet size with three pellets each of 3.0 and 3.5 mm diam and two 
each of 4.0 mm diam. The experience and technology that have 
been developed on previous injectors at ORNL have been utilized 
in the design of this latest pellet injection system. 


45433 (DOE/ER—0046/23, pp 5-8) Dosimetry measure- 
ments for the ORR 6J Greenwood, 
L.R. (Argonne National Lab., IL). Nov 1985. NTIS, PC 
A0S5/MF A01. File Number DE86010232. 

In Damage analysis and fundamental studies. Quarterly 
progress report, July-September 1985. 

The objective of this study was to characterize neutron irra- 
diation experiments in terms of neutron fluence, spectra, and 
damage parameters (dpa, gas production, transmutation). Results 
are reported for a test of the 6J Japanese experiment in the Oak 
Ridge Research Reactor. Maximum fast fluxes above 0.1 MeV were 
2.0 x 10**n/cm?-s producing about 4.5 dpa per year in 316 stainless 
steel. 


Se nee pp 9-16) Hafnium 
positions and PLE oa 


shielding 
tests in HFIR-RB nln se 


experiments. Greenwood, L. National 
Lab., IL). Nov 1985. NTIS, PC ‘A0S/ MEY A, AO1. File Number 
DE86010232. 
In Damage analysis and fundamental studies. Quarterly 
progress report, July-September 1985. 
The objective of this study was to characterize neutron irra- 
jon experiments in terms of neutron fluence, spectra, and 
parameters. Analysis has been completed for the hafnium 
in the removable beryllium positions of the High Flux 
Reactor (ORNL). The shield reduces the thermal flux by 
Seer eens Sn a Save Sat Ok Gk Seney sity Hb. 
in 316 stainless steel is thus reduced by a 
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os Neutron-induced 

of simple Fe-Mn 

and Fe-Cr-Mn alloys in FFTF. Garner, F.A.; Brager, H.R. 

(Hanford Engineering Development Lab., Richland, WA). 

Nov 1985. NTIS, PC A05/MF AOi. File Number 
DE86010232. 

In Damage analysis and fundamental studies. Quarterly 
progress report, July-September 1985. 

The object of this effort is to determine those factors which 
control the swelling of alloy systems which have the potential for 
reduced activation. Three binary Fe-Mn and six Fe-Mn-Cr ternary 
alloys have been irradiated in FFTF at temperatures of 420, 500 
and 600°C to exposures ranging from 9-14 dpa. In contrast to the 
behavior of Fe-Cr-Ni alloys irradiated under comparable conditions 
there is essentially no dependence of void swelling on chromium or 
nS ee 

Like Fe-Cr-Ni alloys, however, Fe-Cr-Mn 
andl Fuiltin eiiteene-ansaleibecmiemmeiiie- aaa ecdianenie 
While density change data indicate an apparent weak dependence 
of swelling on manganese level, microscopy shows that radiation- 
induced second phases that form may be for a densifica- 
tion of matrix. This densification approaches 2.2% at 35% manga- 
nese. 


45436 (DOE/ER—0046/23, pp 25-33) Third stage of ir- 
radiation creep its cessation at high neutron expo- 
sures. Garner, F.A.; Makenas, B.J. (Hanford 
Devel it Lab., ‘Richland, WA). Nov 1985. Ss, 
A05 AOL. File Number DE86010232. 

In Damage analysis and fundamental studies. Quarterly 

July 1985. 

POUT e Cajert of Gis elie @ to detemmias the mechaniam by 
which radiation affects the and dimensions of reactor 
components. As swelling approaches 5-10% in AISI 316, the creep 
rate appears to rapidly decline and eventually vanish. There may be 
some correlation between this phenomena and changes in failure 
mode that also appear to be related to void swelling. 


45437 aa a 
of microstructural evolution in austenitic stainless steel under 
fast neutron irradiation. Stoller, R.E. (Oak Ridge National 
Lab., TN). Nov 1985. NTIS, PC A05/MF AOl. File 
Number DE86010232. 

In Damage analysis and ———— studies. Quarterly 

Jul 198: 

ey ira Wp ee i 
cults ts SE eng ede ee enh 
components of the microstructure of irradiated stainless steels. Pre- 
vious work has generally focused on developing models for void 


dislocations. The model's predictions reveal the closely coupled 
nature of the evolution of the various microstructural components 
and generally track the available fast reactor data in the tempera- 
ture range of 350-700)C for doses up to 100 dpa. As the theoretical 
model has become more complex, parameter choices began to be 
constrained to a more limited range of values in order to obtain this 
agreement between theory and experiment. While the model re- 
mains approximate in many respects, it should ultimately provide a 
more useful tool for understanding microstructural evolution under 
irradiation and permit more confident predictions of void swelling 
future fusion reactors. 


45438 (DOE/ER. Baye gh Ton-induced spin- 
odal-like decomposition of F Invar alloys. Garner, 
F.A.; Brager, H.R.; Dodd, R.A.; Lauritzen, T. (Westing- 
house Hanford Co , Richland, WA). Nov 1985. NTIS, PC 
A0S5S/MF AO1. File ‘Number DE86010232. 

In Damage analysis and fundamental studies. Quarterly 
progress report, July-September 1985. 

It was pane discovered that Fe-Cr-Ni alloys with 35 +/- 
10 wt% nickel decompose in a spinodal-like manner when irradiat- 
ed with fast neutrons. This unexpected decomposition has many 
consequences. Not only do the anomalous properties characteristic 
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of the Invar compositional regime disappear, but pronounced 
changes occur in both tensile properties and void swelling. Ion 
bombardment experiments have also been used to study void swell- 
ing and are now being used to study the decomposition. Microsco- 
py and EDX examination of specimens employed in earlier void 
swelling studies confirm that ion irradiation induces spinodal-like 
decomposition in these alloys. The period and amplitude of the 
compositional fluctuations induced by radiation are sensitive to 
temperature, nickel content and crystallographic direction, but are 
not very sensitive to chromium content or displacement rate. 


45439 (DOE/ER—0046/23, scotia th 58-61) OWR/RTNS-II 
low exposure effects einisch, H.L. (Hanford 
Engineering Development Lab., ian bidheah WA). Nov 1985. 
NTIS, PC A05/MF A01. File Number DE86010232. 

In Damage analysis and — studies. Quarterly 

TO Jul tember 198 

. hae a yee OWR/RINS-II Low Exposure Spectral 
Effects Sooner is came Several irradiations have been 
completed or are in progress. Tensile specimens from the first ele- 
vated temperature RTNS-II irradiation for this experiment have 
been tested. Some specimens irradiated at room temperature have 
also been tested. Yield stress and ultimate tensile strength as a func- 
tion of 14 MeV neutron fluence are reported here for pure copper 
and 316 stainless steel. Both annealed copper and solution annealed 
316 stainless steel exhibit’a definite temperature dependence in their 
response to 14 MeV neutron irradiation. 


45440 (DOE/ER—0046/23, pp 63-70) aa 
examination of pure copper and three 
in FFTF. Brager, H.R.; Garner, F.A. (Hanf rd Eagncering a 
Development Lab., Richland, WA). Nov Rov 1985. Ss, 
A0S/MF AOl. File Number DE86010232. 

In Damage analysis and fundamental studies. Quarterly 

TO; report, Jul tember 1985. 

~The tject OF tie effort is 10 determine the origin of radi 
ation-induced alterations of the properties of copper alloys antici- 
pated for use in fusion environments. Electron microscopy of pure 
copper irradiated at ~450°C to 16 dpa revealed no unexpected be- 
havior, showing both dislocation and void development. In the 
same experiment, however, the dispersion-hardened alloy A125 ex- 
hibited a remarkable insensitivity to irradiation. The precipitation- 
hardened alloy MZC also had no voids present but the precipitate 
microstructure was changed such that an apparent swelling of 
1.03% occurred. Dependent on the heat-treatment employed the 
alloy CuBeNi showed various levels of voidage, particularly in 
those areas which suffered recrystallization and alteration of the 
precipitate structure. 


45441 (DOE/ER—0046/25) Damage analysis and funda- 
mental — Quarterly progress report, January-March 
1986. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1986. Contract AC06-76FF02170. 131p. 
NTIS, PC A07/MF AOl; 1; GPO Dep. File Number 
DE86014097. 

Separate abstracts have been prepared for 13 of the included 
sections. (MOW) 


45442 ee sae Compact reactor studies. 
Technical progress report, 1 December 1985-30 November 
1986. Steiner, D. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Div. of Nuclear eering). Jun 1986. Coateant 
FG02-85ER52118. 1lp. NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86013247. 

This is a status report on technical progress relative to the 
tasks identified for the first year of this activity (1 December 1985- 
30 November 1986). The continuation of this proposal in this sub- 
mission describes plans for the second year of the project. It is 
noted that a new task is proposed as part of the effort for next year. 
The new task is in the area of blanket design for the Engineering 
Test Reactor (ETR). The ETR activity is a new effort within the 
Office of Fusion Energy and planning is now underway to organize 
the relevant study areas and participants. The RPI Fusion Engi- 
neering Program has been conducting research on a novel blanket 
concept which we believe may be of substantial benefit to the ETR 
activity. Thus, we are requesting additional support to participate 
in the ETR activity. 
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45443 (DOE/ER/53222—92) Magnetic field structure of 
experimental high beta tokamak equilibria. Deniz, A.V. (Co- 
lumbia Univ., New York (USA). Plasma Physics Lab.). 
1986. Contract FG02-86ER53222. 149p. NTIS, PC A07/MF 
AO0l; 1; GPO Dep. File Number DE86014329. 

The magnetic field structure of several low and high B toka- 
maks in the Columbia High Beta Tokamak (HBT) was determined 
by high-impedance internal magnetic probes. From the measure- 
ment of the magnetic field, the poloidal flux, toroidal flux, toroidal 
current, and safety factor are calculated. In addition, the plasma po- 
sition and cross-sectional shape are determined. The extent of the 
perturbation of the plasma by the probe was investigated and was 
found to be acceptably small. The tokamaks have major radii of 
~0.24 m, minor radii of ~0.05 m, toroidal plasma current densities 
of ~ 10° A/m?, and line-integrated electron densities of ~ 10” m=? 
The major difference between the low and high 6 tokamaks is that 
the high 8 tokamak was observed to have an outward shift in 
major radius of both the magnetic center and peak of the toroidal 
current density. The magnetic center moves inward in major radius 
after 20 to 30 psec, presumably because the plasma maintains major 
radial equilibrium as its pressure decreases from radiation due to 
impurity atoms. Both the equilibrium and the production of these 
tokamaks from a toroidal field stabilized z-pinch are modeled com- 
putationally. One tokamak evolves from a state with low 8 fea- 
tures, through a possibly unstable state, to a state with high 8 fea- 
tures. 


45444 (DOE/NV/10474—1) Target chamber studies for 


April 
RR. (Wisconsin Univ., Madison (USA). Fusion Technology 
Inst.). Jun 1986. "Contract AS08-85NV 10474. 14p. 
(UWFDM—697). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013999. 

Two issues have been examined that are important to heavy 
ion beam cavity design: vaporization and condensation of wall ma- 
terial and active pumping of noncondensable cavity gases. These 
issues have been studied in the context of a particular target cham- 
ber design where the first wall is covered with flowing liquid lithi- 
um. A computer code, CONRAD, has been written to simulate the 
vaporization and condensation. Scaling laws have been devised 
from basic laws of physics and results of computer simulations for 
the case of liquid lithium protected cavities. These scaling laws can 
be used to calculate the allowable repetition rate for the cavity 
based on the dimensions and conditions of the cavity and the al- 
lowed gas density. Standard gas pumping formulas are used to esti- 
mate the pumping power needed to clear the cavity of nonconden- 
sable gases. The area of cryopanels has been determined for a given 
design of the tube through which the pumping occurs. The con- 
tamination of the cryopanels by lithium vapor has been studied and 
is found to be a potentially serious problem. 


45445 (ECN—177) Fusion technology projects. Semi- 
annual report July-December 1984, Elen, J.D. 
(Netherlands Ener, cae Guseaeh Foundation, Petten). Nov 
1985. 77p. NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE86702939. 

The current status of the Fusion File project 
(EFF) is reviewed. Some new tools for the nuclear-data evaluation 
and the processing are discussed. A method description and users 
manual for the toroidal-geometry neutronic program system FUR- 
NACE has been published. Calculations with FURNACE have 
been started to obtain the effective tritium breeding ratio and the 
distribution of the nuclear heat for the 17 Li 83 Pb blanket in the 
NET II torus geometry. The results of several experiments are re- 
ported: tensile tests on vanadium alloy V5%Ti doped with boron; 
creep embrittlement of stainless steel type 316; critical current test 
of a composite niobium-tin superconductor. 35 figs., 56 refs., 7 
tables. 


45446 (EGG-M—33385) Inherent/passive safety 
fusion. Piet, S.J. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jun 1986. Contract ACO07-761D01570. 8p. (CONF- 
860652—13). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86013463. 
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From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The concept of inherent or passive passive safety for fusion 
energy is explored, defined, and partially quantified. Four levels of 
safety assurance are defined, which range from true inherent safety 
to passive safety to protection via active engineered safeguard sys- 
tems. Fusion has the clear potential for achieving inherent or pas- 
sive safety, which should be an objective of fusion research and 
design. Proper material choice might lead to both inherent safety 
and high mass power density, improving both safety and econom- 
ics. When inherent safety is accomplished, fusion will be well on 
the way to achieving its ultimate potential and to be truly different 
and superior. 


45447 (iC—85/65) Limiting density ratios in piston- 
driven compressions. Lee, S. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1985. 13p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86702709. 

By using global energy and pressure balance applied to a 
shock model, it is shown that for a piston-driven fast compression, 
the maximum compression ratio is not dependent on the absolute 
magnitude of the piston power, but rather on the power pulse 
shape. Specific cases are considered and a maximum density com- 
pression ratio of 27 is obtained for a square-pulse power compress- 
ing a spherical pellet with specific heat ratio of 5/3. Double pulsing 
enhances the density compression ratio to 1750 in the case of linear- 
ly rising compression pulses. Using this method further enhance- 
ment by multiple pulsing becomes obvious. 7 refs, 5 figs. 


45448 (JAERI-M—85-033) Development of the vacuum 
system pressure responce analysis code PRAC. Horie, To- 
moyoshi; Kawasaki, Kouzou; Noshiroya, Shyoji; Koizumi, 
Jun-ichi. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Mar 1985. 36p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86702846. 

In this report, we show the method and numerical results of 
the vacuum system pressure responce analysis code. Since fusion 
apparatus is made up of many vacuum components, it is required to 
analyze pressure responce at any points of the system when 
vacuum system is designed or evaluated. For that purpose evaluat- 
ing by theoretical solution is insufficient. Numerical analysis proce- 
dure such as finite difference method is usefull. In the PRAC code 
(Pressure Responce Analysis Code), pressure responce is obtained 
solving derivative equations which is obtained from the equilibrium 
relation of throughputs and contain the time derivative of pressure. 
As it considers both molecular and viscous flows, the coefficients 
of the equation depend on the pressure and the equations become 

non-linear. This non-linearity is treated as piece-wise linear within 
each time step. Verification of the code is performed for the simple 
problems. The agreement between numerical and theoretical solu- 
tions is good. To compare with the measured results, complicated 
model of gas puffing system is analyzed. The agreement is well for 
practical use. This code will be a useful analytical tool for design- 
ing and evaluating vacuum systems such as fusion apparatus. 


45449 (JAERI-M—85-057) Evaluation of pulsed losses of 
20 MJ superconducting coils. Takahashi, Ryukichi; Shima- 
moto, Susumu. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Naka, Ibaraki. 
Naka Fusion Research Establishment). May 1985. 44p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF A01. File 
Number DE86702704. 

Recently JAERI has developed two pool-cooled 50 kA 
pulsed superconductors and a 30 kA cable-in-conduit type pulsed 
superconductor. In this paper, the pulsed losses of three 20 MJ coils 
designed basically using these three types of superconductors are 
calculated for the bipolar pulsed operation from +7T to -7T in 2 
seconds. The results show that the pulsed losses are less than 40 kJ 
for three coils, which are small despite of employing large-sized 
high-current conductors. 
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(JAERI-M—85-060) 


Kiyoshi; Shibata, Teena. 7 
search Inst., Tokyo; Japan Atomic Energy Researc 
Naka, Ibaraki. Naka Fusion Research Establishment). May 
1985. 19p. (In Japanese). NTIS - Sales Only), PC A02/ 
MF AO1. File Number DE86702708 

The eniahd Chih celts deviant teatin 0 lenge conn 
ero adagted is Si talkies eeteneiaint amapenaninn 50a 08. 
It has a total distance of 500 m and has many branch and conflux 
points because it is connected to the 14 cryopump units of the JT- 
60 NBI. The He refrigerator is the main component of the cryogen- 
ic system whose capacity is determined from the irruption heat 
loads in the region of the liquid He temperature (3.7 - 4.5 K). Heat 
load due to the helium transferline is estimated about a half of the 
total irruption heat load into the He refrigerator. To decrease the 
heat load into the helium transferline it is necessary to decrease 
each diameter of the coaxial triple pipe. However, the pressure loss 
increases inversely with the decrease of diameter of the pipes, so 
that it is difficult to supply sufficient liquid He to each cryopump. 
To solve the problem, it is very important to determine the pres- 
sure loss quantitatively. We have established the pressure loss as- 
sessment method on the system which contains many branches and 
conflux points of the coaxial triple pipes. Making use of the basic 
similarity of the structure of the He transferline for JT-60 NBI to 
that of the prototype-NBI, we have carried out experimental tests 
on the transferline of the prototype-NBI to investigate validity of 
this assessment method. As a result of the experiments, we have 
certified that computation with this assessment method produced 
results within accuracy of +-15% (in comparison with experimen- 
tal results) and have applied this method to the design of the He 
transferline for JT-60 NBI and have determined each diameter of 
the pipes. 


45451 (JAERI-M—85-075) Japanese contributions to 
IAEA INTOR workshop, Phase Two A, Part 2, Chapter III: 
impurity control (engineering). Seki, Masahiro; Miki, Nobu- 
haru; Shibutani, Yoji; Fujimura, Kaoru; Adachi, Jun-ichi; 
Sato, Kosuke; Fujii, Masaharu; Yamazaki, Seiichiro; Itoh, 
Shin-ichi. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Naka, Ibaraki. Naka 
Fusion Research Establishment). Jul 1985. 189p. NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86702699. 

This report corresponds to the second half of Chapter III of 
Japanese contribution report to IAEA INTOR Workshop, Phase 
Two A, Part 2. Data base assessment are made on candidate mate- 
rials for the divertor, limiter, and the first wall. Engineering trade- 
off studies are made for the high-recycling and low temperature 
conditions. The studies include material considerations, configura- 
tion, thermohydraulic and stress analysis, disruption, lifetime analy- 
sis, and tritium permeation. 


45452 (JAERI-M—85-080) Japanese contributions to 
IAEA INTOR workshop, Phase Two A, Part 2, Chapter 
VIII: physics. Takeda, Tatsuoki; Shoji, Teruaki; Yamamoto, 
Shin. (J Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Naka, Ibaraki. Naka Fusion 
Research Establishment). Jul ‘1985. 76p. NTIS (US Sales 
Only), PC A0S/MF AO1. File Number 86702697. 

This report corresponds to Chapter VIII of Japanese contri- 
bution report to IAEA INTOR Workshop, Phase Two A, Part 2. 
Data base assessments are made for stability limits, confinement, 
neutral beam heating and current drive, operation scenario, and 
burning plasmas. R and D programme and impacts on INTOR 


45453 (JAERI-M—85-081) J: 
IAEA INTOR ida, Hin 
engineering. Iida, 

Yoshio. (Japan 

Japan Atomic Energy Researc 
Fusion Research Establishment). Jul 1985. 235p. NTIS (US 
Sales Only), PC Al1/MF A0O1. File Number DE86702705. 


., Tokyo; 
Naka, Ibaraki. Naka 
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This report corresponds to Chapter IX of Japanese contribu- 
tion report to IAEA INTOR Workshop, Phase Two A, Part 2. 
Data base assessment are made for systems engineering, magnet sys- 
tems, torus systems, and NBI heating systems. R and D programme 
and impact on INTOR design are also specified. In addition to the 
data base assessment, studies have been made for several new tasks. 


45454 (JAERI-M—85-082) Japanese contributions to 
IAEA INTOR Phase Two A, Part 2, Chapter X: 
nuclear. Tomabechi, Ken; lida, Hiromasa; Honda, Tsutomu. 
Gapan Atomic Energy Research Inst., md Japan 
Atomic Energy Research Inst., Naka, Ibaraki. Naka Fusion 
Research Establishment). Jul 1985. 35 . NTIS (US Sales 
Only), PC A16/MF A0O1. File Number 86702700. 

This report corresponds to Chapter X of Japanese contribu- 
tion report to IAEA INTOR Workshop, Phase Two A, Part 2. 
Data base of the nuclear technology for INTOR is assessed focus- 
ing on the four fields; Blanket, Shield, Tritium and Safety. Ongoing 
R and D programs in these fields are also reviewed and required 
new programs are discussed. 


(JAERI-M—85-083) contributions 


jisawa, Noboru; lida, Hiromasa. (Japan Atomic Energy Re- 
search Inst., — Ja ody ting Atomic Energy Research Inst., 
Naka, Tbaraki. ion Research lishment). Jul 
1985. 412p. NTIS (U (US Sales Only), PC Ai8/MF A01. File 
Number 86702698. 

This report corresponds to Chapters XI, XII, and XIII of 
Japanese contribution report to IAEA INTOR Workship, Phase 
Two A, Part 2. In the phase Two A, Part 2 workshop, we have 
studied critical technical issues and have also assessed scientific and 
technical data bases. Based on those results, the INTOR design 
have been modified to upgrade the design concept. The major 
modification items are related to plasma beta value, plasma oper- 
ation scenario, reactor size reduction, neutron fluence, tritium pro- 
ducing blanket, and implementation of active control coils. In those 
chapters, the concept evolution for the design modification and 
main results are described. 


45456 (JAERI-M—85-100) Data compilation for particle- 
impact desorption, 2. Oshiyama, Takashi; Nagai, Siro; 
Ozawa, Kunio; Takeutchi, Fu ujio. (Ja Atomic ay 
Research Inst., Tokyo; Kyoto Sangyo Univ. (Japan). 

of Physics). Jul 1985. 296p. NTIS (US Sales Only), 
A13/MF A01. File Number DE86702682. 

The particle impact desorption is one of the elementary 
processes of hydrogen recycling in controlled thermonuclear fusion 
reactors. We have surveyed the literature concerning the ion 
impact desorption and photon stimulated desorption published 
through the end of 1984 and compiled the data on the desorption 
cross sections and yields with the aid of a computer. This report 
presents the results of the compilation in graphs and tables as func- 
tions of incident energy, surface temperature and surface coverage. 


45457 (JAERI-M—85-102) Improvement of confinement 
characteristics of 


tokamak plasma by controlling plasma-wall 
interactions. Sengoku, Seio. (Japan Atomic Energy Re- 
search Inst., Tokyo; Japan Atomic Energy Research Inst., 
Naka, Ibaraki. Naka Fusion Research Establishment). Aug 
1985. 110p. (In Japanese). NTIS (US Sales Only), PC A06/ 
MF AOl1. File Number DE86702701. 

Relation between plasma-wall interactions and confinement 
characteristics of a tokamak plasma with respect to both impurity 
and fuel particle controls is discussed. Following results are ob- 
tained from impurity control studies: (1) Ion sputtering is the domi- 
nant mechanism of impurity release in a steady state tokamak dis- 
Se SE Se ee cones ering on-site Oe aes af 

A tokamak, dominant radiative region is concentrated more in 
reset diss, oc nadege sc digg" yer ses psa 
boundary plasma. (3) A physical model of divertor functions about 
impurity control is empilically obtained. By a computer simulation 
based on above model with respect to divertor functions for JT-60 
tokamak, it is found that the allowable electron temperature of the 
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divertor plasma is not restricted by a condition that the impurity 
release due to ion sputtering does not increase continuously. (4) 
Dense and cold divertor plasma accompanied with strong remote 
radiative cooling was diagnosed along the magnetic field line in the 
simple poloidal divertor of DOUBLET III tokamak. Strong parti- 
cle recycling region is found to be localized near the divertor plate. 
By and from particle control studies: (1) The INTOR scaling on 
energy confinement time is applicable to high density region when 
a core plasma is fueled directly by solid deuterium pellet injection 
in DOUBLET III tokamak. (2) As remarkably demonstrated by 
direct fueling with pellet injection, energy confinement characteris- 
tics can be improved at high density range by decreasing particle 
deposition at peripheral plasma in order to reduce plasma-wall 
interaction. (3) If the particle deposition at boundary layer is neces- 
sarily reduced, the electron temperature at the boundary or diver- 
tor region increases due to decrease of the particle recycling and 
the electron density there. 


45458 (JAERI-M—85-107) Current lead thermal analysis 
code ‘CURRENT’. Yamaguchi, Masahito; Tada, Eisuke; Shi- 
mamoto, Susumu; Hata, Kenichiro. (Japan Atomic Ener 
Research Inst., Tokyo; J Atomic Energy Researc 
Inst., Naka, Ibaraki. Naka Fusion Research eae 
Aug 1985. 37p. (In Japanese). NTIS By Sales Only), PC 
A03/MF AO1. File Number DE86702 

Sia) dinieted aaa TEAM x cesta is 
30 kA and 22 kV is required for superconducting toroidal and po- 
loidal coils for fusion application. The current lead is used to carry 
electrical current from the power supply system at room tempera- 
ture to the superconducting coil at 4 K. Accordingly, the thermal 
performance of the current lead is significantly important to deter- 
mine the heat load requirements of the coil system at 4 K. Japan 
Atomic Energy Research Institute (JAERI) has developed the 
large gas-cooled current leads with the optimum condition in which 
the heat load is around 1 W per 1 kA at 4 K. In order to design the 
current lead with the optimum thermal performances, JAERI de- 
veloped thermal analysis code named as “CURRENT” which can 
theoretically calculate the optimum geometric shape and cooling 
conditions of the current lead. The basic equations and the instruc- 
tion manual of the analysis code are described in this report. 


45459 (JAERI-M—85-108) Stability analysis 
‘ALPHE II’ for forced-cooled 
oe Masahito; Tada, Eisuke; Shimamoto, i 

kazu. (Japan Atomic Energy Research Inst., ee 
Japan Atomic Energy Research Inst., Tokai, Recah T 
Research Establishment). Aug 1985. 29p Japanee). 
NTIS (US Sales Only), PC A03/MF AD. File 
DE86702707 

The forced-cooled superconducting magnet system has ex- 

cellent performances from view point of high voltage insulation 
and mechanical rigidity in winding package. Japan Atomic Energy 
Research Institute (JAERI) has been developing the forced-cooled 
technology in paralled with the pool-cooled technology with satu- 
rated liquid helium. In order to establish the stability criterion of 
the forced-cooled coil and to investigate transient behavior of su- 
percritical helium in the forced-cooled conductor, JAERI has de- 
veloped a stability analysis code "ALPHE II”. This analysis code 
can theoretically give the stability characteristics including super- 
critical helium behavior when thermal disturbance is applied to the 
the analysis code. 


45460 (JAERI-M—85-113) Study on a multi-component 
palladium alloy membrane for the fusion fuel cleanup system. 
Material test-1: mechanical property. Yoshida, Hiroshi; 
Naruse, Yuji; Kashiwai, Toshihiko. Japan Atomic 
eel Inst., Tokyo; J Atomic Energy 
Tbaraki. Naka i Resnech Healer). 

> > 1985, 60p. Japanese). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86702710. 

Senponienetlen ‘Seite wtititiae dined eneiianttn 
od: bydeagen enahaittloment end hellem damage cn Mand Po-Ag 
binary alloy are needed for a palladium alloy membrane for its ap- 
plication to a fusion fuel system. T2-gas circulating and T2-gas im- 
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mersion tests with a multi-component palladium alloy, which had 
been selected for use of tritum purification, have been performed in 
the Tritium Systems Test Assembly(TSTA) at Los Alamos Nation- 
al Laboratory under the Japan/US Fusion Cooperation Program. 
Mechanical tensile tests and metallographic studies have been con- 
ducted in these durability tests. Similar tests had been performed on 
the same material under tritium-free atmospheres(H2, Nz) to analyse 
the data obtained by the T2-gas tests. This report describes the re- 
sults of the mechanical tensile tests and the test conditions. 


45461 (LA-UR—86-2377) diagnostics in ex- 
tremely harsh environments. Dona, H.; Lee, P.H.Y.; Wil- 
liams, A.H.; McGurn, J.L.; Veeser, L.R. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
lip. (CONF-860703—17). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013849. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
1986). 

Ye Some recent Trailmaster experiments have required to use of 
rather delicate radiation diagnostics in hostile environments. We 
have developed instrumentation for use high-explosive magnetic 
flux compression generators and near the noisy environment of 
high energy capacitor banks. These include some rather unique 
“fly-away” designs for x-ray imaging and spectroscopy, and other 
optical techniques for plasma temperature and field measurements. 
We will show some representative data and will also discuss an on- 
going program for the determination of magnetic field via atomic 
spectral line splitting and/or broadening. 


45462 (LBL—20882) Collisional pumping in polarized 
sodium vapor. Kaplan, S.N.; pyle, R.V.; Ruby, L.; 
Schlachter, A.S.; Sueaten, J.W.; ” Anderson, L.w. (Lawrence 
Berkeley Lab., CA (USA); Wisconsin Univ. .» Madison 
(USA)). Jan 1986. Contract AC03-76SF00098. 7p. (CONF- 
860126—11). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013474. 

emi a st ie ago Canal 
gets; Montana, Switzerland (13 Jan 1986). 

Collisional pumping been proposed as a mechanism for 
efficient transfer of spin from an electron-spin-polarized target to 
the nuclei of a fast atom or ion beam. Collisional pumping takes 
place in low magnetic fields, can give polarization transfer ap- 
proaching 100%, and offers the potential for producing polarized 
beams orders of magnitude more intense than presently achieved. 
Recently reported calculations of electronic spin-exchange cross 
sections at useful ion-source energies suggest significantly greater 
rates of pumping than first estimated, and give cause for increased 
optimism about sucessful implementation. Collisional pumping is de- 
scribed, and beam characteristics are given for prototype polarized 
source parameters. 


45463 (LBL—21350) Cost of induction linac driver for 


.O. . (La 
more National Lab., CA (USA); Lawrence Berkeley Lab., 
CA (USA)). w’ 1986. Contract W-7405-ENG-48:A.C03- 


76SF00098. CONF-860510—10). NTIS, PC A02/MF 
AO0l; 1; GPO . File Number DE860134 3475. 
From Symposium on heavy ion fusion; Washington, DC, 


See Differential and oe 
neutron multiplier candidate elements. Y 
eg 
y 
Only), PC A03/MF AO01. File N 86702702. 
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Using the Time-of-Flight technique to measure double differ- 
ential neutron emission cross sections, (n, 2n) cross sections at 14 
MeV incident neutron energy were obtained for Be, Pb and Bi 
which are representative elements for neutron multiplier candidates. 
Secondary neutron spectra and angular distributions were also ob- 
tained. From these differential experiments, secondary neutron 
spectra for Be and Pb showed different spectral shapes from those 
of ENDF/B-IV. Obtained (n, 2n) cross section for Pb is by 20% 
larger than the evaluated value of ENDF/B-IV. Measurements of 
neutron multiplication factors by spherical shells were carried out, 
for Pb only, to measure total leakage current spectra in the energy 
range 15 MeV to 10 KeV. Results were compared with calculated 
multiplication factors by the 1-d Ssub(n) code NITRAN with 
ENDF/B-IV data. Experimental multiplication factors were by 10 
to 12 % larger than the calculated. Sensitivity analysis was applied 
to explain the consistency between differential and integral results, 
for Pb. The sensitivity of (n, 2n) cross section to multiplication 
factor explained clearly that both of differential and integral experi- 
ment for Pb showed the same result. 


45465 (OKTAVIAN-A—84-04) Measurements of neutron 
leakage spectra from 16 cm radius nickel sphere. Kasahara, 
Ts Hashikura, H.; Akiyama, M.; ~_ Y.; Kondo, S.; Taka- 
A.; Yamamoto, J.; Sumita, K. (Osaka Univ., Suita 
Coo) Faculty of Engineering; Tokyo Univ., Tokai, Ibar- 
a oo Nuclear Engi Research Lab.). 1984. 22p. 
S (US Sales Only), PC A02/MF AOl1. File Number 
DE86702703. 

Neutron leakage spectra from a 32 cm dia. nickel sphere 
with D-T neutron source at center were measured between 30 keV 
and 15 MeV using time-of-flight techniques at OKTAVIAN facility 
of OSAKA University. This report describes the experimental tech- 
niques and conditions. The energy spectra in the energy range from 
30 keV to 15 MeV are presented. 


45466 (ORNL—6128, pp 26-27) Ion backscattering from 
layered targets. Oen, O.S.; Robinson, M.T. (Oak Ridge Na- 
tional Lab., TN). Mar 1985. NTIS, PC A13/MF AO1. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The present work investigated the reflection of hydrogen 
atoms, whose incident energy ranged from 0.01 to 1 keV, from lay- 
ered targets. The calculations used the binary collisions computer 
program MARLOWE modified to treat layered target structures. 
Briefly, the projectile ion strikes the surface normally and is fol- 
lowed collision-by-collision until it leaves the surface again or until 
its energy falls below a present value (1 eV). Each collision consists 
of an elastic and an inelastic part. The elastic part is treated by clas- 
sical scattering mechanics using the Moliere approximation to the 
Thomas-Fermi interatomic potential with the screening lengths pro- 
posed by Firsov. The inelastic part is described by the (nonlocal) 
electronic stopping theory of Lindhard et al. The calculations were 
made using MARLOWE to simulate amorphous solids, and a typi- 
cal run consisted of following the motions of 1000-2000 incident 
particles. The targets studied were chosen to have large differences 
between the atomic numbers of the overlayer and the substrate in 
order to emphasize possible reflection differences from that of mon- 
oatomic targets. 


45467 (ORNL—6128, pp 54-55) Time-resolved impurity 
fluxes in the TEXTOR plasma Zuhr, R.A.; Wampler, 
W.R. (Oak Ridge National Lab., TN). Mar 1985. NTIS, PC 
A13/MF A0O1. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The internal tion of the TEXTOR tokamak at 
Kernforschungsanlage (KFA) Juelich, FRG, has been modified re- 
cently to include antennas for ion cyclotron resonance heating 
(ICRH) of the plasma. Passive deposition probe measurements of 
edge impurity fluxes were made for typical ohmic discharges with 
this new liner configuration. The time-resolved behavior of impuri- 
ties in the edge was determined as a function of radius and limiter 
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45468 (ORNL—6128, pp 56-57) Deuterium fluxes in the 
TEXTOR plasma edge using deposition probe techniques. 
Zuhr, R.A. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF AOI. File Number DE85008766. 

‘In Solid State Division progress report for period ending 
September 30, 1984. 

Deposition probe techniques have proven to be effective 
methods of studying the plasma edge region of magnetic confine- 
ment fusion devices. In the present work, the application of these 
techniques to measure the deuterium fluxes in the scrapeoff layer of 
the TEXTOR tokamak at KFA Juelich, FRG, is described. 


45469 (ORNL—6128, pp 57) Influence of impurities on 
the high- sputtering yield of graphite. Roth, J.; 
Bohdansky, J.; Roberto, J.B. (Max-Planck-Institut fuer Plas- 
maphysik, Muenchen, West Germany). Mar 1985. NTIS, 
PC PA13/MF A01. File Number DE85008766, 

In Solid State Division progress report for period ending 
September 30, 1984. 

The influence of surface and bulk impurities on the chemi- 
cally enhanced sputtering of graphite near 600°C and the radiation- 
enhanced sublimation of graphite above 1000°C has been investigat- 
ed. Such investigations yield additional information on the mecha- 
nisms of high-temperature erosion processes in graphite and may 
lead to procedures for minimizing the erosion rates. The chemical 
sputtering yield for 500-eV H ion bombardment of graphite at 
600°C was investigated at the Max-Planck-Institut high-current ion 
source for graphite samples with deposited layers of Au, Fe, Ni, Ti, 
and Mo. For the Au, Fe, and Ni films, clustering of the deposited 
films allowed high chemical sputtering (methane) yields despite av- 
erage surface coverages of many monolayers. For the nonclustering 
Ti and Mo films, suppression of the chemical sputtering yield was 
approximately a factor of 2 with one monolayer coverage. Addition 
of bulk impurities (4 at. % Si) was most effective in suppressing the 
chemical sputtering of graphite. The radiation-enhanced sublimation 
of graphite bombarded at 1520°C by 50-KeV Ar ions was investi- 
gated during simultaneous Ti evaporation onto the surface at the 
ion implantation facility in the Solid State Division. 


45470 (ORNL—6128, pp 57-58) Use of isotopically en- 
riched for erosion/deposi 


carbon ition measurements in 
the ASDEX divertor. Roberto, J.B.; Taglauer, E.; Roth, J.; 
Holland, O.W. (Oak Ridge National Lab., TN). Mar 1985. 
NTIS, PC A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

An isotopic marker technique has been developed and used 
to measure near-surface erosion and carbon and impurity deposition 
on carbon samples exposed in the ASDEX divertor chamber. 
Papyex graphite samples were enriched to ~ 20% ™C over the 
first 1000 A by ion implantation. The implanted 1*C can be clearly 
distinguished from ™C of the host by RBS using 2.7-MeV ‘He. 
Carbon erosion and deposition can be determined from changes in 
the depth distribution of the “*C while impurity accumulation is si- 
multaneously monitored in the backscattering spectrum. Laboratory 
experiments have demonstrated the stability of the ™C distribution 
under severe thermal conditions, including low-energy hydrogen 
bombardment at temperatures above 1800 K. Other experiments 
have demonstrated the usefulness of the probes in sputtering, ion 
mixing, and self-diffusion studies. 


45471 — PP oe Ton-enhanced erosion 
graphite at high temperature. R ; Roberto, J.B.; Wino, 
K.L. (Max-Planck-Institut pwn Plea physik, Muenchen, 
West Germany). Mar 1985. NTIS, PC A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Previously reported measurements of the enhanced physical 


erosion of graphite under energetic ion bombardment above 1000 K 
have been extended to include determination of the activation 
energy and threshold ion energy for the effect. The enhanced ero- 
sion is characterized by the near thermal release of carbon atoms 
and is not associated with the release of volatile compounds ob- 
served during the chemical sputtering of graphite by hydrogen ions 
at 700-1000 K. The process results in effective sputtering yields at 
2000 K of 10-20 times the room temperature value and seriously 
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limits the usefulness of graphite as a high-temperature plasma-side 
material in fusion reactors. The erosion measurements were per- 
formed using 35- to 150-keV H, C, O, and Ar ions from the Solid 
State Division's ion implantation accelerator and 0.13- to 8-keV H 
ions from the high-current ion source at Max-Planck-Institut, 
Garching. 


45472 a pp m — limiter studies in 
ISX-B. Zuhr, Roberto, (Oak Ridge National 
Lab., TN). Mar “oss NTIS, * 3c A13/MF AOl. File 
Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Beryllium has been suggested as a promising material for 
plasma-side components in tokamaks and is being considered for 
use in the Joint European Torus. Its advantages of low Z, good 
thermal conductivity, and low self-sputtering coefficient may be 
compromised by its low melting point and handling complications 
arising from its toxicity. For these reasons metallic beryllium limit- 
ers were tested in a plasma environment in the ISX-B tokamak. 
Analysis of all samples, as well as the beryllium limiter tiles them- 
selves, is currently underway. Initial results indicate substantial ero- 
sion from the central portion of the limiter (<40 mg/cm?) with re- 
deposition dominant at the edges of the limiter. 


45473 (ORNL—6128, pp 59-60) Synergistic effects in 
plasma surface interactions. Roberto, J.B.; Behrisch, R. (Oak 
Ridge National Lab., TN). Mar 1985. NTIS, PC A13/MF 
A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Possible synergistic effects which can contribute to plasma 
surface interaction phenomena in fusion devices are reviewed. 
These effects include the influence of reactive ions, surface modifi- 
cation, temperature, radiation damage, external forces and fields on 
erosion yields, hydrogen retention and release, and other surface 
processes. The important synergistic effects are described in terms 
of surface and edge conditions encountered in present fusion de- 
vices and expected in future reactors. Priority data needs include 
the chemical erosion of graphite at high particle fluxes, melt-layer 
stability under disruption-induced eddy current forces, the influence 
of bulk neutron damage on hydrogen retention, and in situ measure- 
ments of synergistic effects in operating fusion devices. 


45474 (ORNL—6128, pp 60-61) Time-resolved erosion 
measurements at a reference limiter in ISX-B using laser-in- 
duced fluorescence. Cook, T.B.; Roberto, J.B.; King, P.W.; 
Stewart, K.A.; Yokoyama, K.E. (Oak Ridge National Lab., 
TN). Mar 1985. NTIS, PC A13/MF A0Ol1. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

The authors report time-resolved laser-induced fluorescence 
measurements for erosion of a probe limiter in which particles are 
removed primarily by bombardment due to the circulating ion flux 
in the edge. The released neutral particles are then followed toroi- 
ee ee as For the case of 

ohmically heated discharge in a titanium-gettered 
wash, Maas Gen thee: Geeeicinnd Gar etbition Wena of Gs o- 
leased atoms, compared the erosion rate for Dz and He discharges, 
and correlated the results with Langmuir probe data. Finally the 
implications of these results for limiters in a reactor-scale device are 
briefly considered. 


(ORNL—6128, pp 61-62) Measurement of the ion- 
ization length for neutral iron near the wall in the ISX-B to- 
kamak using laser-induced fluorescence. Cook, T.B.; King, 
P.W.; Roberto, J.B. (Oak Ridge National Lab., TN). Mar 
1985. NTIS, PC A13/MF AOl1. File Number DE85008766. 

In Solid State Division progress report for period ending 
maaan i oe 

An important source of high-Z impurities in fusion devices is 
the first wall, which is subject to high power and particle loadings 
that can result in significant release of metal atoms into the plasma. 
In this work the authors report the first direct measurements of 
metal atom transport in the edge plasma of a tokamak by monitor- 
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ing the decrease in neutral metal density due to electron impact 
ionization as a function of distance from the first wall. Such meas- 
urements are sensitive to both impurity introduction mechanisms 
and edge plasma parameters. The results were obtained using the 
laser-induced fluorescence technique and are consistent with previ- 
ous reports, which suggest heavy impurity introduction in ISX-B 
by wall sputtering. 


45476 (ORNL—6128, pp 94-96) Magnetoresistivity of 
copper irradiated at 4.4 K by spallation neutrons. Klabunde, 
C.E.; Coltman, R.R. Jr. (Oak Ridge National Lab., TN). 
Mar 1985. NTIS, PC A13/MF AOl. File Number 
DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In response to the needs for fusion reactor magnet materials, 
studies were made on eight differently prepared copper stabilizer 
specimens irradiated in the ANL/IPNS-I Radiation n Effects Facili- 
ty. Magnetoresistivity measurements were made on each sample at 
zero and nine transverse magnetic field strength values up to 6.5 T 
at each step over three irradiation (4.4 K) and annealing (300 K) 
cycles. The total neutron fluence was 4.8 x 1074 n/m? (E > 0.1 
MeV). The results show a strong dependence upon sample purity 
and state of cold work. 


45477 (ORNL—46128, | Tg materials for 
fusion reactor applications. Hurley, G.F.; re Column R.R. Jr. 
(Los Alamos National Lab., NM). Mar 1985. NTIS, PC 
A13/MF A01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

Organic insulation is specified for superconducting coils in 
fusion reactors because of its lower material and fabrication costs 
compared with alternate forms of insulation. A detailed understand- 
ing of the stress, temperature, and radiation conditions imposed on 
superconducting magnet insulators and of the response of candidate 
materials to these conditions is the key to the successful engineering 
of these large magnet systems. 


45478 (ORNL—6128, pp 96-97) National Low-Tempera- 
ture Neutron Irradiation : a status report. Coltman, 
R.R. Jr.; Klabunde, C.E.; Young, F.W. Jr. Mar 1985. NTIS, 
PC A13/MF AO01. File Number DE85008766. 

In Solid State Division progress report for period ending 
September 30, 1984. 

In accordance with the recommendations of the Working 
Group on Low-Temperature Neutron Irradiation and after consid- 
ering its programmatic needs, the DOE Division of Materials Sci- 
ences authorized in May 1983 the establishment of a National Low- 
Temperature Neutron Irradiation Facility (NLTNIF) at ORNL’s 
Bulk Shielding Reactor (BSR). The NLTNIF, which will be avail- 
able for qualified experiments at no cost to users, will provide high 
radiation intensities and special environmental and testing condi- 
tions that have not been previously available in the US. 


45479 (ORNL/TM—9906) Feasibility study of a cryo- 
window for 


high-power i 
, H.D.; J.D. (Oak National 
SA)). Jul 1986. Contract AC05-840R21400. 


22p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86014419. 
sapphire is currently in use as the material for 


Single-crystal 
output windows in high-power microwave tubes, ly gyro- 


creased by an order of magnitude or more. 
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45480 (PFC/RR—86-1) Kinetics of liquid lithium reac- 
tion with oxygen-nitrogen mixtures. Gil, T.K.; Kazimi, M.S. 
assachusetts Inst. of Tech., Cambridge (USA). Plasma 
eg Jan 1986. Contract APO?-7911D00019. 139p. 
NTIS, PC A07/MF AOl; 1; GPO Dep. File Number 
DE86013659. 

A series of experiments have been conducted in order to 
characterize the kinetics of lithium chemical reaction with a mix- 
ture of oxygen and Three mixed gas compositions were 
used; 80% Nz and 20% Oz, 90% Nz and 10% On, and 95% Na: and 
5% Ox. The reaction rate was obtained as a function of lithium 
temperature and the oxygen fraction. Liquid lithium temperature 
varied from 400 to 1100°C. By varying the composition, the degree 
of inhibition of the lithium-nitrogen reaction rate due to the pres- 
ence of oxygen was observed. The results indicate that the lithium- 
nitrogen reaction rate depended on both the fraction of oxygen 
present and lithium temperature. The lithium nitride layer formed 
from the reaction also had a significant inhibition effect on the lithi- 
um-nitrogen reaction rate while the lithium-oxygen reaction rate 
was not as greatly hindered. LITFIRE, a computer code which 
simulates temperature and pressure history in a containment build- 
ing following lithium spills, was modified by including (1) an im- 
proved model for the lithium-nitrogen reaction rate and (2) a model 
for the lithium-CO, reaction. LITFIRE was used to simulate 
HEDL’s LC-2 and LA-5 experiments, and the predicted tempera- 
tures and pressures were in a reasonable agreement. Furthermore, 
LITFIRE was applied to a prototypical fusion reactor containment 
in order to simulate the consequences of a lithium spill accident. 
The result indicated that if nitrogen was used as containment build- 
ing gas during the accident, the consequences of the accident 
would be less severe than those with air. The pressure rise in the 
building was found to be reduced by 50% and the maximum tem- 

of the combustion zone was limited to 900°C instead of 
1200°C in the case of air. 


45481 (PPPL—2318) Fusion-neutron production in the 
TFTR with deuterium neutral beam injection. Hendel, H.W.; 
England, A.C.; Jassby, D.L.; Mirin, A.A.; Nieschmidt, E.B. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Jun 
1986. Contract AC02-76CH03073. 35p. ao PC A03/MF 
A01; GPO Dep. File Number DE860136 

fede, patent ne sl 
Tokamak Fusion Test Reactor (TFTR) covering a wide range of 
plasma conditions and injected neutral beam powers up to 6.3 MW. 
The fusion-neutron production rate in beam-injected plasmas de- 
creases slightly with increasing plasma density n/sub e/, even 


beam-target and thermonuclear reactions at high n/sub e/. At a 
given plasma current, the reduction in neutron source strength at 
higher n/sub e/ is due to both a decrease in electron temperature 
and in beam-beam reaction rate. The Fokker-Planck simulations 
ne 


systematically i 
measured source strength by a factor of 2 to 3; the source of this 
discrepancy has not yet been identified. 


(SAND—86-1756C) PBFA II ion diode theory and 
implications, VanDevender, J.P.; Slutz, S.A.; Seidel, D.B.; 
pe bags Miller, P.A.; Mendel, CW. dts Quintenz, J.P. 


— Labs., SA)). 1986. 
on ACOLTODPOOTES. Oe” 1: OP Gon -8606131—3). 

NTIS, PC A02/MF AOl; Dep. 
on ICF research by 


File Number 
DE86013571. 
symposium 
16 Jun 1986). 
. ud 


From 2. international topical 
high-power beams; Nagaoka, J; 

Fully electromagnetic, 
in-cell (PIC) simulations of barrel-type and extractor-type Applied- 
B ion diodes have increased our confidence in the design of present 


and future diodes for the Particle Beam Fusion Accelerator II 





i 
fi 


the data from various experiments on Proto 
EA FEA’ Accin-D lon diate ab tnmadams with 
models of diode operation, based on anode-cathode gap 
from expanding plasmas. A new model has been devised 
to the PBFA II diode to explain the diode impedance 
history, and to suggest methods for controlling the im- 


ua 


BB 
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(UCID—20826) Proposed tandem mirror research 

for FY87 a to the MFAC subcommittee on 

. Baldwin, D.E.; Correll, 

P; Hershkowitz, N,; Porter, 

3 en, T . (Lawrence Livermore Na- 

tional Lab., CA TUSA)) 23 Jul 1986. Contract W-7405- 

ENG-48. 6ip. NTIS, PC A04/MF A0O1; 1; GPO Dep. File 
Number DE86013921. 

We have reexamined the goal of ~10'* cm~® central-cell 
density with end-plugging and reconfirmed its importance as a test 
of thermal barrier end-plugging performance in either Tara or 
TMX-U. We conclude that, when all factors are considered includ- 
ing the impact on other programs interlinked with LLNL in the 
present OFE budget, the lowest cost approach to have a fair 
chance to meet this goal is to extend Tara operation for the full 
FY87. Continuation of TMX-U operation in FY87, in addition to 
the full year of Tara operation, would greatly improve the chance 
of success. Continuation of the mirror program into FY88 and 
beyond would be based on an experimental program in TMX-U 
and Tara at a minimum budget level of $25M/y, with restart of 
MFTF-B requiring an increase in the national fusion budget. The 


drift pumping, and ECH efficiency), and transport stud- 
ies (chi/sub e/, fueling, and halo formation). 


45484 (UCLA-ENG—8608) Modelling of tritium trans- 
ee te te ne tan Ghon- 
California Univ., Los Angeles (USA)). Feb 
1986. ‘ae PG—934). NTIS, PC A03/MF AOI. File 
Number DE86012969. 
This study supplements a larger study of a solid breeder 
blanket design featuring lithium ceramic pins. This aspect of the 
study looks at tritium transport, release, and inventory within this 
blanket design. LigO and y-LiAlO; are the two primary candidates 
for ceramic solid breeders. a ee eee 


economical processing of the bred tritium without undue contami- 
nation of the coolant and other reactor structures. 


45485 (UCRL—50025-85-3, pp 25-26) FESD’s mission is 
to support the Magnetic Fusion Energy Program and the 
Beam Research Program. Wyman, R. Dec 1985. NTIS, PC 
A05/MF A01. File Number DE86005304. 

In EE Technical Review. 

The activities of the Fusion Energy Systems Division are 


45486 (UCRL—50025-85-3, pp 27-36) Magnet power and 
control for the Tandem Mirror Experiment - 
Bell, H.H. Jr. Dec 1985. NTIS, PC AOS/MF AO1. 

ile Number DE86005304. 

In EE Technical Review. 

The necessity for high magnet currents and precise valve op- 
eration iu the Tandem Mirror Experiment - Upgrade required that 
control of the magnet power and gas-box control systems be auto- 
mated. Computers and CAMAC modules direct the power supplies 
to furnish the requested currents, control the valves that provide 
gas to the plasma region, and monitor the performance of both sys- 
tems. Accuracies of 1% of requested current are possible, and the 
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system provides the complex waveforms needed to provide gas at 
the proper time during a shot. 


45487 (UCRL—53701) Vacuum vessel for the tandem 
Mirror Fusion Test Facility. Gerich, J.W. (Lawrence Liver- 
more Naticnal Lab., CA (USA)). 10 Mar 1986. Contract W- 
7405-ENG-48. 4lp. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86014088. 

In 1980, the US Department of Energy gave the Lawrence 
Livermore National approval to design and build a 
tandem Mirror Fusion Test Facility (MFTF-B) to support the goals 
of the National Mirror Program. We designed the MFTF-B 
vacuum vessel both to maintain the required ultrahigh vacuum en- 
vironment and to structurally support the 42 superconducting mag- 
nets plus auxiliary internal and external equipment. During our 
design work, we made extensive use of both simple and complex 
computer models to arrive at a cost-effective final configuration. As 
part of this work, we conducted a unique dynamic analysis to study 
the interaction of the 32,000-tonne concrete-shielding vault with the 
2850-tonne vacuum vessel system. To maintain a vacuum of 2 x 
10-* torr during the physics experiments inside the vessel, we de- 
signed a vacuum pumping system of enormous capacity. The 
vacuum vessel (4200-m* internal volume) has been fabricated and 
erected, and acceptance tests have been completed at the Liver- 
more site. The rest of the machine has been assembled, and individ- 
ual systems have been successfully checked. On October 1, 1985, 
we began a series of integrated engineering tests to verify the oper- 
ation of all components as a complete system. 


45488 (UCRL—94037) Nuclear performance optimization 
of the molten-salt fusion breeder. Lee, J.D.; Bandini, B.R. 
(Lawrence Livermore National Lab., CA (USA); Pennsyl- 
vania State Univ., University Park (USA)). 5 Jun 1986. 
Contract W-7405-ENG-48. 8p. (CONF-860652—17). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86013897. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

Improved nuclear analysis, including the treatment of reso- 
nance and spatial self-shielding, coupled with an optimization pro- 
cedure, has resulted in an improved performance estimate for the 
molten salt blanket. Net U-233 breeding ratio ranges between 0.58 
and 0.63, and blanket energy multiplication ranges between 1.8 and 
1.9. 


45489 ee ee eee Sa 
um x-ray laser targets. Rosen, M.D.; L. (Law- 
rence Livermore National Lab., CA SA)). Mar 1986. 
Contract W-7405-ENG-48. 8p. (CONF-860316—1 1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86013900. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, Oe ae oe 

We review progress in the modeling of Ne-like-Se XRLs. 
Dielectronic recombination plays an important role in the level ki- 
netics as well as in ionization balance. Refraction becomes impor- 
tant at target lengths greater than 2 cm by reducing signal at 0° 
view, and by having much larger signals emitted at a 10 to 20 mrad 
view. We predict success in scaling these systems to lower A with 
higher Z targets, but at great cost in required driver power. 


(UCRL—94741) Infrared thermographic study of 
laser ignition. Mohler, J.H.; Chow, C.T.S. (M 
Corp., Miamisburg, OH (USA). Mound; Lawrence 
Livermore National Lab., CA (USA)). 21 Jul 1986. Con- 
tract W-7405-ENG-48. 13p. (CONF-860739—14). NTIS, PC 
‘A02/MF A01; GPO Dep. File Number DE86013582. 
From 11. international pyrotechnics seminar; Vail, CO, USA 


(7 Jul 1986). 

ic ignition has been studied in the past by making 
a limited number of discrete temperature-time observations during 
ignition. Present-day infrared scanning techniques make it possible 
to record thermal profiles, during ignition, with high spacial and 


y 
soiiisin, tes tae dave ar ieee cesin e0llin oe 
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divided into two stages. In the first stage, the sample pellet behaves 
like an inert body heated by an external heat source. The second 
stage is governed by the chemical reaction in the heated volume 
produced during the first stage. High speed thermographic record- 
ing of the temperature distribution in the test sample during laser 
ignition makes it possible to calculate the heat content at any in- 
stant. Thus, one can actually observe laser heating and the onset of 
self-sustained combustion in the pellet. 


45491 Applied-B-italic ion diode on the Par- 
ticle Beam Fusion Accelerator-I. Dreike, P.L.; Burns, E.J.T.; 
Slutz, S.A.; Crow, J.T.; Johnson, D.J.; Johnson, P.R.; 

, R.J.; Miller, P.A.; Mix, L.P.; vas D.B. (Sandia 
National Laboratories, P.O. Box aa ue, New 
Mexico). Journal of Applied Physics; 60 55 3, 878-897(1 
Aug 1986). Contract AC04-76DP00789. 

A series of experiments was performed with an Applied-B- 
italic ion diode on the Particle Beam Fusion Accelerator-I, with 
peak voltage, current, and power of approximately 1.8 MV, 6 MA, 
and 6 TW, respectively. The purpose of these experiments was to 
explore issues of scaling of Applied-B-italic diode operation from 
the sub-TW level on single module accelerators to the multi-TW 
level on a low impedance, self-magnetically insulated, multimodule 
accelerator. This is an essential step in the development of the 100- 
TW level light ion beam driver required for inertial confinement 
fusion. The accelerator and the diode are viewed as a whole be- 
cause the power pulse delivered by the 36 imperfectly synchronized 
magnetically insulated transmission lines to the single diode affects 
module addition, diode operation, and ion beam focusability. We 
studied electrical coupling between the accelerator and the diode, 
power flow symmetry, the ionic composition of the beam, and the 
focusability of the proton component of the beam. Scaling of the 
diode impedance behavior and beam quality with electrical drive 
power is obtained from comparison with lower-power experiments. 


45492 Design and implementation of a control system for 
a deuterium . Burris, R.D.; Baylor, L.R.; 
Greenwood, D.E.; Stewart, K.A. (Oak Ridge National Lab- 
oratory, P. O. Box Y, Oak Ridge, Tennessee 37831). Review 
of Scientific Instruments; 57: No. 8, 1901-1903(Aug 1986). 
Contract AC05-840R21400. 

aie tae Een ae ee 
a deuterium pellet injector for installation on the tokamak fusion 
test reactor (TFTR). This paper describes the design and develop- 
ment of a stand-alone data acquisition and control system for that 
device. Major elements of the hardware are an Allen—Bradley 
PLC 2/30 programmable logic controller, a MicroVAX-II comput- 


those actions. The MicroVAX receives the data acquired by the 
PLC, displays it for the operator, prompts for and processes re- 
quests for action from the operator, and informs the PLC of those 
requests. The primary purpose of this paper is to describe the soft- 
ware operating in the MicroVAX, including the system architec- 
ture, major tasks, and ancillary and background tasks. 


= Personal computer applications in DIII-D neutral 

beam operation. Glad, A.S. (GA Technologies Inc., P. O. 
Box 85608, San Diego, California 92138). Review of Scientific 
Instruments; 57: No. 8, 1921-1923(Aug 1986). 

An IBM PC AT has been implemented to improve operation 
of the DIII-D neutral beams. The PC system provides centraliza- 
tion of all beam data with reasonable access for on-line shot-to-shot 
control and analysis. The PC hardware was configured to interface 
all four neutral beam host minicomputers, support multitasking, and 
provide storage for approximately one month’s accumulation of 
beam data. The PC software is composed of commercial packages 
used for performance and statistical analysis (i.e., LOTUS 123, PC 

icati PCLink, 

utilizing f- 

-smcapsa-smcapsn-smcaps and b- 

The objectives of this paper are 

to describe the implementation of the PC system, the methods of 

integrating the various software packages, and the scenario for on- 
line control and analysis. 
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45494 ae > high-gain inertial con- 
— Gardner, JH; Bodner, SE. (Naval Re- 


h Laboratory, Washington, D. C. 20375). Physics of 
Fluids; 29: No. 8, 2672-2678(Aug 1986). 
Rocket efficiencies as high as 15% are possible using short 


that the Rayleigh—Taylor growth rate is considerably reduced at 
short laser wavelengths. By taking advantage of the reduced con- 
straints imposed by nonuniform laser illumination and Rayleigh— 
Taylor instability, pellets using (1)/(4) pm laser light and initial 
aspect ratios of about 10 (with in flight aspect ratios of about 150— 
200) may produce energy gains as high as 200—250. 


45495 Temporal dependence of the mass-ablation rate in 
uv-laser-irradiated spherical targets. J P.A.; Delet- 
trez, J.; Henke, B.L.; Saisie aac Cemmienn Set 
Laser Ener, University of Rochester, 250 East River 
Road, R » New York 14623-1299). Physical Review 
[Section] A: General Physics; 34: No. 2, 1322-1327(Aug 1986). 

In this paper we present new measurements of thermal trans- 
port in spherical geometry using time-resolved x-ray spectroscopy. 
We determine the time dependence of the mass-ablation rate by fol- 
lowing the progress of the ablation surface through thin layers of 
material embedded at various depths below the surface of the 
target. These measurements, made with 6 and 12 uv (351 nm) 
beams from the OMEGA laser system of the Laboratory for Laser 
Energetics of the University of Rochester, are compared to previ- 
ous thermal transport data and to detailed hydrodynamic code sim- 
ulations. We find agreement with code results for the scaling of the 
mass-ablation rate with absorbed intensity, but measure larger abso- 
lute values than predicted. This finding is interpreted as being the 
result of irradiation nonuniformities on target. The sharp decrease 
in the mass-ablation rate after the peak of the laser pulse predicted 
in simulations is consistent with experimental observations. 


45496 Debris collection from implosion of microballoons, 
Prussin, S.G.; Lane, S.M.; Richardson, M.C.; Noyes, S.G. 
(University of California, Lawrence Livermore National 


Laboratory, Livermore, California 94550). Review of Scien- 
tific Instruments; 57: No. 8, 1734-1736(Aug 1986). 

Recovery of krypton from implosion of glass microballoons 
has boon sulliin® Ss tis ddedinpnase alte antiediantheth dhtapeatie 
for determination of <thor-italic > /sub fuel/. Collection onto 
metal surfaces following implosions performed on the OMEGA 
en ee 
ion implantation mechanism. The dependence of the intrinsic col- 
lection efficiency on the energy fluence to the collector surface and 
its variation in implosions carried out under the same nominal con- 
ditions indicate ion energies extending to at least 0.1 MeV and 
energy distribution functions that are sensitive to the details of the 
implosion dynamics. Intrinsic sticking efficiencies approaching 0.5 
can be obtained in the limit of low total energy fluence to the col- 
lector surface (< or =0.1 J cm~*). 


45497 of control and data acquisition systems 
for NOVA experiments (invited). McCauley, me Camp- 
bell, E.M.; Auerbach, J.M.; Montgomery, D Martin, 
V.A,; Randolph, J.E.; Shaw, J.G.; Stewart, BL; Stone, 
G.F. (Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Review of Scientific Instruments; 57: 
No. 8, 1868-1871(Aug 1986). Contract W-7405-ENG-48. 
The NOVA laser has completed its first year of operation. 
During this period, emphasis has been placed on activation of the 
facility and of the numerous target and beam diagnostics. Two sep- 
arate target chambers are in use. NOVA operation is separated into 
two broad functions: laser operations and experiments. The oper- 
ations group provides the laser system control, operation, and data 
acquisition and the experiments group provides experiment defini- 
tion, diagnostic instrumentation, and overall data processing. On 
the operations side, VAX 11/780 computers are used to set up di- 
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agnostic operating parameters and collect data recorded by the 
CAMAC and CCD modules. These data are delivered in files by 
electronic link to the Laser Experiments and Analysis Facility 
(LEAF) VAX 11/785 of the experiments group for processing. 
Film data are digitized at LEAF and the film data files are also 
processed on the LEAF VAX. The LEAF provides collection, 
processing, analysis, and archiving of the experimental data. The 
many applications software packages written for LEAF provide the 
experimental physicists and NOVA operations staff with programs 
and data bases for interpretation of experimental results. This soft- 
ware makes fundamental use of the ORACLE relational data base 
management system to both access the required data and archive 
the obtained results. Post-shot data processing produces sets of 
scalar values, x-italic, y-italic profiles and x-italic, y-italic, z-italic 
contour data. The scalar data are stored in the ORACLE DB; the 
more extensive results are stored in binary files on disk. All data 
forms are accessed by a comprehensive software system, the elec- 
tronic SHOTBOOK, developed around the ORACLE DBMS. 


control and data-acquisition system for 
the rf test facility. Stewart, K.A.; Burris, R.D.; Mankin, 
J.B.; Thompson, D.H. (Oak Ridge ’National Laboratory, rs 
O. Box Y, Oak Ridge, Tennessee 37831). Review of Scientific 
Instruments; 57: No. 8, 1904-1906(Aug 1986). Contract 
AC05-840R21400. 

The radio frequency test facility (RFTF) at Oak Ridge Na- 
tional Laboratory, used to test and evaluate high-power ion cyclo- 
tron resonance heating (ICRH) systems and components, is moni- 
tored and controlled by a multicomponent computer system. This 
data-acquisition and control system consists of three major hard- 
ware elements: (1) an Allen-Bradley PLC-3 programmable control- 
ler, (2) a VAX 11/780 computer, and (3) a CAMAC serial highway 
interface. Operating in LOCAL as well as REMOTE mode, the 
programmable logic controller (PLC) performs all the control func- 
tions of the test facility. The VAX computer acts as the operator's 
interface to the test facility by providing color mimic panel displays 
and allowing input via a trackball device. The VAX also provides 
archiving of trend data acquired by the PLC. Communications be- 
tween the PLC and the VAX are via the CAMAC serial highway. 
Details of the hardware, software, and the operation of the system 
are presented in this paper. 


45499 MDS/MIT high-speed data-acquisition and analy- 
sis software system. Fredian, T.W.; Stillerman, J.A. (Plasma 
Fusion Center, Massachusetts Institute of Technology, 167 
Albany Street NW17-262, Cambridge, Massachusetts 
02139). a of Scientific Instruments; 57: No. 8, 1907- 
1909(Aug 1986). 

MDS is a high-speed VAX-based CAMAC-oriented data-ac- 
quisition and analysis system. It was developed at MIT for use on 
the ALCATOR C and TARA ts. MDS consists of a co- 
herent set of general purpose, flexible tools for experimental data 
handling. Using MDS a scientist can set up a complete diagnostic 
including CAMAC data acquisition, display, and analysis without 


croVAX II systems. The authors of this paper hope to present an 
overview for those unfamiliar with the 

planned improvements in the system, and 
enhancements that may benefit all 


45500 General distributed control system fusion ex- 
periments. Klingner, P.L.; i S.J.; Wilkins, R.W. (Los 
Alamos National Laboratory, Alamos, New Mexico 
87545). Review of Scientific Instruments; 57: No. 8, 1910- 
1912(Aug 1986). 


ERA-11/19 / 6196 


maintain the control specifications. Typical applications include 
monitoring safety interlocks as well as controlling vacuum systems, 
high-voltage charging systems, and diagnostics. 


Nova experimental facility (invited). Campbell, 
EM; Hunt, TT; Bliss, E.S.; Speck, D.R.; Drake, R.P. 
(Lawrence Livermore National Laboratory, P. O. Box 5508, 
L-473, Livermore, California 94550). Review of Scientific In- 
struments; 57: No. 8, 2101-2106(Aug 1986). Contract W- 
7405-ENG-48. 

The goals of the recently activated Nova laser facility are to 
address critical issues for evaluating the feasibility of inertial con- 
finement fusion, to implode DT to densities exceeding 200 g/cm* 
and pressures greater than 107! atm, and to perform a wide range of 
high energy density plasma physics experiments in the areas of 
XUV/x-ray lasers, hydrodynamics, and radiation generation and 
transport. An extremely flexible and sophisticated facility is re- 
quired to successfully perform such a variety of tasks. The ten-arm 
Nova laser is capable of irradiating complex targets with laser 
wavelengths of 0.53 and 0.35 ym and pulse widths that range from 
0.09 to >5 ns, and peak powers greater than several terrawatts per 
beam line. A sophisticated, variable impedance, transmission line 
driven Pockels cell allows for complex temporal shaping of the 
laser pulse. Synchronized oscillators allow for different pulses to be 
propagated down the beam lines for experiments that require long- 
pulse or short-pulse x-ray backlighting. The output of the laser can 
be directed into two independent target areas: a 4.4-m-diam vacuum 
vessel for experiments which require 10 beams, and a 1.8-m-diam 
chamber for two Nova arms. The facility has been designed to 
allow nearly simultaneous, independent experiments to be conduct- 
ed in both target areas. A number of sophisticated optical, XUV, x- 
ray, and particle diagnostics measure target performance. An opti- 
cal fiducial system allows cross correlation of all of the diagnostic 
systems to better than 50 ps. An overview of the facility, diagnos- 
tics, and data-acquisition system will be discussed. 


45502 Particle and impurity control in toroidal fusion de- 
vices. Wootton, A.J. (Fusion Research Center, The Univer- 
sity of Texas at Austin, Austin, Texas 78712). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 4: No. 4, 1918-1932(Jul 1986). 

A review of working particle and impurity control tech- 
niques used in and proposed for fusion devices is present- 
ed. The requirements of both present-day machines and envisaged 
fusion reactors are considered. The various techniques which have 
been proposed are characterized by whether they affect sources, 
sinks, or fluxes; in many cases a particular method or device can 
appear in more than one category. Examples are drawn from pub- 
lished results. The solutions proposed for the large devices which 
will be operating during the next 5 years are discussed. 


45503 Came at gettering during the 
er Study Experiment-B. Cianing 
J.; Tschersich, K. 
; Simpkins, J.E.; Zuhr, R.A. 
Oak Ridge, 2 Divi on, Oak: Ridge ap of Vi 
aane — lournai of Vacuum 
Science and Technology, A: Vacuum, Surfaces, and Films; 4: 
No. 4, 1933-1938(ul 1986). Contract AC05-840R21400. 
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for further discharge cleaning or other gettering. Beryllium trans- 
port in this case appears to be mostly as ions in the plasma edge. 


45504 Laser-target interaction with induced spatial inco- 
herence. Obenschain, S.P.; Grun, J.; Herbst, M.J.; Kearney, 
K.J.; Manka, C.K.; McLean, E.A.; Mostovych, A.N.; 
Stamper, J.A.; Whitlock, R.R.; Bodner, S.E.; Gardner, J.H.; 
Lehmberg, R.H. (U.S. Naval Research Laboratory, Wash- 
ington, D.C. 20375-5000). Physical Review Letters; 56: No. 
26, 2807-2810(30 Jun 1986). 

An optical technique called induced spatial incoherence can 
produce the highly uniform laser beams required for direct-illumi- 
nation laser fusion. Here we present experimental data on laser- 
plasma interactions showing that the technique, when used in com- 
bination with short laser wavelength, also improves the coupling 
physics. 


45505 Neutral particle beam intensity controller. Dagen- 
hart, W.K. (to Dept. of Energy, Washington, DC). US 
Patent 4,596,687. 24 Jun 1986. Filed date 29 May 1984. vp. 

A neutral beam generator is described wherein an energetic 
neutral particle beam is formed from a focused beam of ions accel- 
erated along a beam axis into a neutralizer cell disposed about the 
beam axis, a neutral beam intensity controller. The controller con- 
sists of: a neutral particle beam dump disposed with a beam dump 
surface transverse to the beam axis downstream of the neutralizer 
and having an opening therethrough for the passage of neutral par- 
ticles focused along the beam axis; means for generating a magnetic 
field within the neutralizer to the beam axis adjacent 
to the upstream end of the neutralizer; and control means opera- 
tively connected to the magnetic field generating means for selec- 
tively controlling the intensity of the magnetic field within the neu- 
tralizer in order to defocus a portion of the beam ions prior to neu- 
tralization in the neutralizer to direct the neutral particles generated 
from the defocused portion of the ion beam along paths which are 
intercepted by the beam dump surface of the beam dump, thereby 
controlling the intensity of neutral particles passing through the 
opening in the beam dump. 


45506 Analysis of graphite- kinetics 
above 1600 K. Rogers, J.D.; Sesonske, A. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). Nuclear Technology; 
73: No. 2, 236-242(May 1986). 

The heterogeneous reaction of hydrogen and methane with 
graphite in a flowing gas stream system above 1600K was examined 
by a phenomenological analysis and was found to give a one-half- 
order back reaction based on large additions of methane to the feed 
stream. A reaction mechanism that involves a slow step with rear- 
rangement on the surface, followed by a fast step with two of the 
product species from the slow step combining to form methane, re- 
sults from the analysis. Qualitative flow effects were observed. 
Measurements were made at 12.9 atm absolute. Local hot spots on 
graphite limiters of fusion devices might approach the temperatures 
of this work. 


45507 Compact copper coil ignition tokamak devices. 
Schmidt, J.A. (Princeton Plasma Physics Lab., Princeton, 
NJ). Energy Technology (Washington, D.C.); 13: 1496- 
1502(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion a '86); ae ace dicuses the compact (17 Mar 1986). 


design studies during FY85 and early FY86 have focused on a mini- 
mum cost compact copper coil ignition device. The mission of this 
program is to develop and optimize ignited plasma operation. Sec- 
ondary objectives include the development of some plasma interac- 
tive components. 2 figures. __ 


45508 Reversed field pinch: present status to future po- 
tential. DiMarco, J.N. (Los —— National Lab., NM). 
Energy Techno (Washington, D.C.); 13: 1503-1515(Mar 
1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
tion DC, USA (17 Bo 1 
“Lace nto” Reversed: Field { h (REP) is directed 


toward exploiting its potential as a ladiga fusion-power source. 
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The results obtained from the Los Alamos National Laboratory 
device ZT-40M which are consistent with the worldwide data base 
are discussed. The specific issues addressed are that of: beta, its 
magnitude and scaling; plasma temperature obtained by ohmic heat- 
ing and its scaling to values required for fusion reactor systems; and 
the potential for reactor relevant values of plasma density and 
plasma energy confinement times to be achieved. The development 
path is proposed as a three stage process. The first step would be 
accomplished with a proposed device name ZT-H, capable of oper- 
ating at 4 MA. 8 references, 5 figures, 2 tables. 


Field-reversed configuration high power density 
fasion — Hoffman, A.L. (Spectra Rethactags, 7" 
Bellevue, WA). Energy Technology (Washington, D.C.); 13 
1516-1525(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

A field-reversed-configuration (FRC) is a compact toroidal 
plasma confined solely by poloidal fields. Its naturally high 8 
(<B> = 0.5), and the simple cylindrical vacuum chamber and 
magnetic field configuration needed to confine it offer significant 
engineering advantages in constructing compact, small unit size, 
economic fusion reactors. The FRC’s demonstrated ability to be 
translated opens many options in terms of reactor design and sur- 
face of volume power densities. Recent physics advances in forma- 
tion, stability, and lifetime have led to a resurgence of interest in 
this plasma confinement scheme, and larger scale experiments will 
soon be constructed to further explore FRC physics with reactor 
relevant parameters. 17 references, 5 figures, 1 table. 


45510 Spherical torus fusion reactor. Martin Peng, 
Y.K.M. (to Dept. of Energy). US Patent Application 6- 
783,604. 3 Oct 1985. 34p. Contract AC05-840R21400. 
DE86013767 NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86013767. 

The object of this invention is to provide a compact torus 
fusion reactor with dramatic simplification of plasma confinement 
design. Another object of this invention is to provide a compact 
stable plasma confinement. In accordance with the principles of this 
invention there is provided a compact toroidal-type plasma confine- 
ment fusion reactor in which only the indispensable components in- 
board of a tokamak type of plasma confinement region, mainly a 
current conducting medium which carries electrical current for 
producing a toroidal magnet confinement field about the toroidal 
plasma region, are retained. 


45511 Multi-megavolt low jitter multistage switch. Hum- 
Ihreys, D.R.; Penn, K.J. Jr. (to Dept. of Energy). US 
atent Application 6-746,473. 19 Jun 1985. 21p. Contract 
AC04-7 89. DE86013733 NTIS, PC A /MF AOl; 
1; GPO Dep. File Number DE86013733. 

It is one object of the present invention to provide a multis- 
tage switch capable of holding off numerous megavolts, until trig- 
gered, from a particle beam accelerator of the type used for inertial 
confinement fusion. The invention provides a multistage switch 
having low timing jitter and capable of producing multiple spark 
channels for spreading current over a wider area to reduce elec- 
trode damage and increase switch lifetime. The switch has fairly 
uniform electric fields and a short spark gap for laser triggering and 
is engineered to prevent insulator breakdowns. 


45512 Ultrafast neutron detector. Wang, C.L. (to 
of Energy). US Patent Application 6-746, 96. 19 ai ofS. 
23p. Contract W-7405-ENG-48. DE86013737 NTIS, PC 
‘A02/MF A01; 1; GPO Dep. File Number DE86013737. 

A neutron detector of very high temporal resolution is de- 
scribed. It may be used to measure distributions of neutrons pro- 
duced by fusion reactions that persist for times as short as about 50 
picoseconds. 
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45513 Toroidal midplane neutral beam os oO 
limiter. Kugel, H.W.; Hand, S.W. Jr.; Ksayian, to Dept 
of Energy). US Patent Ap lication 6-739, 648. Me 31 Mey 15 5. 

Contract AC02-76CH03073. DE86013729 NTIS, PC 
A 3/MF A01; GPO Dep. File Number DE86013729. 

This invention contemplates an armor shield/plasma limiter 
positioned upon the inner wall of a toroidal vacuum chamber 
within which is magnetically confined an energetic plasma in a to- 
kamak nuclear fusion reactor. The armor shield/plasma limiter is 
thus of a general semi-toroidal shape and is comprised of a plurality 
of adjacent graphite plates positioned immediately adjacent to each 
other so as to form a continuous ring upon and around the toroidal 
chamber’s inner wall and the reactor’s midplane coil. Each plate 
has a generally semi-circular outer circumference and a recessed 
inner portion and is comprised of upper and lower half sections po- 
sitioned immediately adjacent to one another along the midplane of 
the plate. With the upper and lower half sections thus joined, a 
channel or duct is provided within the midplane of the plate in 
which a magnetic flux loop is positioned. The magnetic flux loop is 
thus positioned immediately adjacent to the fusing toroidal plasma 
and serves as a diagnostic sensor with the armor shield/plasma lim- 
iter minimizing the amount of power from the energetic plasma as 
well as from the neutral particle beams heating the plasma incident 
upon the flux loop. 


45514 Protective interior wall and attaching means for a 
fusion reactor vacuum vessel. Phelps, R.D.; Upham, G.A.; 
Anderson, P.M. (to Dept. of Energy). US Patent Applica- 
tion 6-707,359. 1 Mar 1985. 24p. Contract AT03-76ET51011. 
DE86013779 NTIS, PC A02/MF AO0l1; 1; GPO Dep. File 
Number DE86013779. 

The wall basically consists of an array of small rectangular 
plates attached to the existing walls with threaded fasteners. The 
protective wall effectively conceals and protects all mounting hard- 
ware beneath the plate array, while providing a substantial surface 
area that will absorb plasma energy. 
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45515 (DOE/BP—511) Guide to doing business with 
BPA. (USDOE Bonneville Power Administration, Portland, 
OR). Mar 1986. 27p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86013875. 

This booklet is intended for small businesses interested in 
seeking contract with the Bonneville Power Administration. To 
help them learn about BPA, the guide: explains the kinds of work 
BPA performs; tells who does BPA’s buying, identifies the offices 
that award the contracts, and lists the types of materials and serv- 
ices that BPA buys most frequently; provides information about 
how to market to BPA; describes in general terms the process BPA 
uses in purchasing goods and services; and outlines BPA's special 
programs for various kinds of small businesses. 


(LA-UR—86-2244) Trilevel interaction 


1986. Contract W-7405-ENG-36. 6p. (CONF- 
$609105—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012428. 

From Annual meeting of the Human Factors Society; 
Dayton, OH, USA Pe 1986). 

Development of effective, scenario-driven training exercises 
cisions teats es Smatend Giten and 0 tae cane tet 
match the subject domain and needs of the students. The Training 
Research Team at Los Alamos National Laboratory conducts re- 
search and development of prototype training systems. One of the 
Team's efforts is a joint research project, supported with funding 
and behavioral science guidance from the Army Research Institute, 
to develop a prototype part-task trainer for student helicopter 
pilots. The Team designed a “trilevel interaction” model and a 
Level III interactive videodisc delivery system for this project. The 
model, founded on instructional and psychological theory, should 
be transferable to other domains where part-task training is appro- 
priate. 
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(LALP—86-13-07/86) Space Environment, Anoma- 
ly, and Radiation Effects Committee Newsletter, Issue 3, July 
1986. (Los Alamos National Lab., NM (USA)). 1986. Con- 

tract W-7405-ENG-36. 9p. NTIS, PC A02. File Number 
DE86013041. 

Modern satellite systems, weather and global communication 
installations, and many defense programs have become dependent 
on knowledge of the condition of the near-earth space environment. 
Military spacecraft, commercial communication satellites, and a 
wide variety of other scientific and operational space systems re- 
quire information about solar and ionospheric candies magnetos- 
pheric disturbance levels, and solar and galactic cosmic ray fluxes. 
Without such knowledge, these systems cannot operate effectively. 
A particularly important aspect of the solar-terrestrial environment 
is the possibility that it may produce operational anomalies in 

The radiation dose effect of flying continually or repeat- 
edly through the trapped radiation belts produces one of the clear- 
est effects on spacecraft operations. Since the inner radiation zones 
are very stable with time, they must be very well modeled. Three 
primary forms of radiation affect spacecraft systems in the outer 
magnetosphere. These are: (1) solar flare particles, (2) magnetos- 
phere substorm particles, and (3) very high energy electrons. 12 
refs., 3 figs. 


45518 (NMRDI—6901584) Publications. Final technical 
report distribution, July 1986. (New Mexico Univ., Albu- 
querque (USA). New Mexico Research and eo 
Inst.). Jul 1986. 58p. NTIS, PC A04/MF AOl1 - I, 
Univ. New Mexico-Suite M, 457, Wash. S.E., Albuquerque, 
NM 87108 . File Number DE86901584. 

The New Mexico Research and Development Institute Com- 
munications Office maintains an inventory of 350 technical reports 
and some consumer-oriented materials published through the state’s 
former Energy R and D Program and current R and D Program 
(which includes non-energy-related technologies). The technical 
publications are listed by R and D category, alphabetically by lead 
author/principal investigator. The categories include agriculture, 
biomass, coal, conservation, enhanced oil recovery, geothermal, hy- 
dropower, nuclear fuels, oil and gas, socio-economics, solar, waste 
conversion, and wind. 


45519 (SAND—85-7249) Design of low-power, high-reso- 
lution, analog-to-digital conversion with sampling 


systems 
rates less than 1 kHz. T.J. (Kansas State Univ., 
Manhattan (USA). Dept. of Electrical Engineering). Nov 
1985. Contract AC04-76DP00789. 69p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86014080. 

In recent years, there has been increased usage of micro- 
processor-based, real-time, signal processing systems in field appli- 
cations. In such systems, which operate off limited power sources, 
the high power consumption of the analog-to-digital converter and 
the associated sample-and-hold amplifier has severely restricted the 
operating period due to short battery lifetimes. The need for a high 
resolution analog-to-digital conversion system which could operate 
at moderate speeds with low power consumption is apparent. This 
paper discusses the design and evaluation of two systems incorpo- 
rating techniques which partly solve this problem. The calidna 
are low duty-cycle power switching to reduce power consumption, 
and performing iterative conversions to obtain increased resolution. 


45520 (SAND—85-7250) Techniques for testing a 15-bit 
data acquisition system. Doerfler, D.W. (Kansas State Univ., 
Manhattan (USA)). Nov 1985. Contract AC04-76DP00789. 
130p. NTIS, PC A07/MF A01; 1; GPO Dep. File Number 
DE86014081. 

This thesis discusses techniques for testing a low-power data 
acquisition system (DAS). The system resolution is 15-bits, sam- 
pling frequency is 128Hz, input range is +-5V, and the maximum 
input frequency is 45Hz. Techniques considered are those which 
lend themselves to an automated test, a test which is under comput- 
er control and which presents a numerical and/or graphical result. 
Static and dynamic test procedures are considered in testing a digi- 
tal-to-analog converter (DAC) and an analog-to-digital converter 
(ADC). The direct method of static testing DACs was found to be 
satisfactory for testing the 14-bit DAC used in the system. The 
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DAC-to-ADC loop method using the histogram procedure is the 
best static test for the DAS; this procedure provides a good esti- 
mate of the transition voltages in the presence of noise and is easy 
to implement. Dynamic testing of the DAS involved two tech- 
niques; the histogram method was found to be best for estimating 
the differential linearity, and the Fourier transform method was 
found to be best for estimating the integral linearity. A third tech- 
nique, the sine fit method, was used to give an overall indication of 
the system's performance. 


(UCID—20818) Study of maneuver: an analysis of 
on the direction and range of attack against a static de- 

fense. Nerstheimer, M.E. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1986. Contract W-7405-ENG-48. 
31p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE86014093. 

Computer simulation of combat is used to compare outcomes 
of blue attacks which varied in direction of attack against static red 
defenses. The comparisons indicate the advantage of a flank versus 
a frontal attack, suggesting the importance of the principle of war 
maneuver. 


45522 US electronics industry in the world economy. 
Alic, J.A.; Harris, M.C.; Miller, R.R. (Office of Technology 
Assessment, Washington, DO. Energy Technology (Washing- 
ton, D.C.); 13: 62 1986). (CONF- 860303—). 

From 13. annual energy technology conference and exposi- 
tion ‘86); DC, USA (17 Mar 19 
er Tir dyuaniee'et the world pw te aioe are exam- 
ined from a historical perspective. The early lead taken by the USA 
has been largely taken over the Japanese. Newly industrializing 
countries are rapidly becoming a competitive force that is affecting 
the Japanese. International patterns of production and sales are dis- 
cussed, and new approaches to research and development are out- 
lined. The spinoffs from artificial intelligence research being spon- 
sored by the military is held likely to be the next promising source 
of new advances. The effect of planned fifth-generation computers 
from Japan is discussed. 8 references, 3 tables. 


45523 Forecasting the international competitiveness of 
American industry: a preliminary assessment. Faruqui, A.; 
Gupta, P. (Electric ‘Toowe Research Institute, Palo Alto, 
CA). Energy Technology (Washington, D.C.); 13: 656- 
664(Mar 1986). (CONF-860303—). 
From 13. annual energy technology conference and exposi- 
Oe ee ee 
This paper examines the predictability of US international 
competitiveness. It divides the forecasting problem into two parts: 
the aggregate trade balance and the commodity composition of the 
trade balance. The aggregate trade balance is expressed in terms of 
GNP growth, comparative production costs, and the import elastic- 
ity. Empirical relationships are derived between aggregate export 
performance and import elasticity. The commodity composition of 
trade is expressed in terms of the level of industrial development. 
Conceptual work is needed to analyze policy-oriented issues such as 
trade barriers, tariff policies and technology transfer. 4 references, 7 


bara robotic planning: case studies. Roman, 
Guo Ne Patnaude, L.G. (Public 

Newark, NJ). Energy Tech- 
= (Washington, D.C.); 13: 695-708(Mar 1986). (CONF- 
860303—). 

From 13. annual technology conference and exposi- 
tion (ET '86); Washi DC, USA (17 Mar 1986). 

Currently, the utility use of robotic devices is most appropri- 
Oe eee 
the task of robotic applications. The planning program of each of 
the utilities is discussed. The following similarities of approach are 
noted: Plant operating personnel are surveyed for application ideas, 
and a company task force is established involving these personnel 
to determine specific application needs and cost-benefit. The state- 
of-the-art of various robotic devices is evaluated and selected 
equipment is tested in existing plants. The robotic experience 
gained from nuclear plant applications is extended to other non-nu- 
clear areas. 2 figures, 1 table. 
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45525 tu Poot de’ Nemours aad Con Aiken SC) Brees 
JS. EL eee ee Mar “198 
Technology (Washington, D.C.); 13: "08 T23iey I 
(CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

The Savannah River Plant has been operated for the Depart- 
ment of Energy by E.I. du Pont de Nemours and Company as a 
highly automated nuclear production facility since 1953. A Robot- 
ics Technology Group was organized at the Savannah River Labo- 
ratory in 1982 to enhance the existing automation and new robotic 
systems have been installed in plant processes, and other develop- 
ment work is under way for automation in fuel manufacturing, pro- 


REFER ALSO TO CITATION(S) 4484 


45526 (AD-A—167119/7/XAB) Numerical simulation of 
the laser-target interaction and blast-wave formation in the 
ae an ane 
ratory) laser experiment. Memorandum report. Giuliani, J.L. 

(Naval Research Lab., W: DC (USA)). 9 May 


1986. 60p. (NRL-MR—S5762). S MF Aol. 

A numerical simulation of the ablation of a planar, alumi- 
num-foil target by a neodymium laser in the presence of a 2.5 Torr 
nitrogen background gas is presented. The simulation includes in- 
verse-bremsstrahlung absorption during the laser pulse, the cold iso- 
Ghaon. in the eqpidlinahiiiie tar lle daaancaaaaiiien 
chemistry for both the target material and the background gas, ra- 
diation of the continuum, ion and electron energy equa- 
tions, and blast-wave formation in the background gas. The simula- 
tion is followed out to > 50 nsec from the peak of the laser pulse. 
Although the Lagrangian code is 1-D, the divergence of the ablat- 
ed target material expanding toward the laser (forward) as well as 
the rearward acceleration of the remaining target is accounted for 
by using an oblate system. The primary re- 
sults of the simulations are as follows: (i), by about 50 nsec a cavity 
with T/sub e/ about 60 ev and ne about 2 x 10'"/cc has formed 
behind the denser and cooler forward-moving blast wave; (ii), this 
cavity is not in chemical equilibrium but highly overionized for its 

with tly Al(+9),Al(+ 10),Al(+ 11),N(+5) 
and N(+6); and (iii), the conditions for a deceleration-driven Ray- 
leigh-Taylor instability are satisfied at the rear blast wave near one 
equal mass radius. This last feature may account for the experimen- 
tally observed floculli on the rearward side. 


45527 eee Limited war, escalation 
control, and ee ae communications. Master's 
thesis. Waltensper, (Naval P. uate School, 
a CA CA 1 Mar (586. 114p. S, PC A06/ 


This thesis is an unclassified examination from a Western 
perspective of the concepts of limited war, and escalation control in 


ern eaneaican Geena aeons a effective command 
and control, positive/negative control, damage control/assessment, 
a shared concept of limited war, civil defense, and a mechanism to 
terminate conflict are presented as necessary to control escalation, 
thus, limiting war. 
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(iNIS-GB—6) Uranium Institute: first ten 
a 1975-1985, (Uranium Inst., London (UK). 1985. 2p. 
NTIS (US Sales Only), PC A02/MF AOI. File Number 
DE86702849. 

As noted in its Memorandum of Association, the Uranium 
Institute was founded to promote the use of uranium for peaceful 
purposes; to conduct research into uranium requirements, uranium 
resources and uranium production; to consult for these purposes 
with governments and other bodies; and to provide a forum for the 
exchange of information on these matters. A brief account of Insti- 
tute organisation and activities during the period 1975-1985 is 
given. 


report. S ek tad (Departm Soies tific and 
tewart, ent oO entific an 

Industrial Research, Lower Hutt (New Zealand). Inst. of 
Nuclear Sciences). Jun 1984. 29p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number 86702850 

The work of the Stable Isotope Group of the Institute of 
Nuclear Sciences in the fields of isotope geology, isotope hydrolo- 
gy, geochronology, isotope biology and related fields, and mass 
spectrometer instrumentation, during 1983, is described. 


45530 Technology needs of small and medium size manu- 
facturers. Kohls, J.B. (Institute of Advanced Manufacturing 
Sciences, Inc., Cincinnati, OH). Energy Technology (Wash- 
ington, D.C.); 13: 608-613(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET 86); Washington, DC, USA (17 Mar 1986). 

The equipment needs and technical requirements of both 
large and small manufacturers are similar but the application and 
integration of them is different. The peaks and valleys of the manu- 
facturing business cause greater risks for the small manufacturers. 
Therefore, equipment purchases must be justified over relatively 
short payback periods. Most of the real benefit from implementing 
new manufacturing equipment comes from the organization and dis- 
cipline required by the planning and control functions of these new 
systems. These types of benefits, if understood, can be utilized with- 
out extensive purchases of new equipment and the related financial 
risks. Therefore, in marketing technology to these companies today, 
it is imperative to remember the importance of marketing the tradi- 
tional mission of business management: planning and control. 


45531 EPRI/CMF assist technology transfer by utilities. 
Kirkbride, L.A. (Center for Metals Fabrication, Columbus, 
OH). Energy Technology (Washington, D.C.); 13: 614- 
622(Mar 1986). (CONF-860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

Utility Subscription Service (USS) has developed a seriés of 
marketing tools that can assist member utilities in successfully trans- 
ferring new technology to their metals fabrication customers. With 
implementation, economic advantages can be realized by both the 
utility and its industrial customer. USS is a continuing program 
open to both EPRI and non-EPRI utilities with industrial custom- 
ers that make metals products. A utility with such customers or a 
metals fabricator that must meet the competition can contact the 
Center for Metals Fabrication (CMF) to determine how this pro- 
gram can help achieve business objectives. 


45532 Trends in the US chemical industry. Shep 

W.J. (Battelle Columbus Division, OH). Energy Fociuniaas 
(Washington, D.C.); 13: 641-655(Mar 1986). (CONF- 
860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

This paper reviews the structure of the chemical industry as 
it exists today, the trends for the next 15 years, and energy use in 
the chemical industry. The chemical industry is the largest user of 
energy and the second largest user of electricity in the US. Because 
the industry is mature, only a modest growth in production is fore- 
seen. Unit use of electricity in some of the large uses will decrease 
and new, electricity-intensive technologies are not likely to have a 
large impact by the year 2000. 11 figures, 3 tables. 
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45533 CHOICE: integrated planning for options 

ment and risk management. Oatman, E.N. (Electric Power 
Research Institute, Palo Alto, CA). Energy Technology 
(Washington, D. C): 13: 1427-1437(Mar 1986). (CONF- 
860303—). 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

CHOICE is an integrated research program for options de- 
velopment and risk management currently being developed by the 
Electric Power Research Institute. The objective of the Electric 
Power Research Institute. The objective of the CHOICE planning 
framework is to provide the utility manager with a full menu of op- 
tions in the post 2000 time frame. Today’s uncertain planning envi- 
ronment requires options that cut across traditional boundaries of 
supply and demand; options that serve fundamental customer needs 
for light, heat, and power, that are resilient across a broad range of 
demand, economic, and technological uncertainty. 
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45534 (AD-A—166935/7/XAB) Partitioning of function 
in a distributed graphics system. Technical report. Nowicki, 
W.I. (Stanford Univ., CA (USA). Dept. of Computer Sci- 
ence). Mar 1985. 146p. (STAN-CS—85-1082). NTIS, PC 
A07/MF AO1. 

Although recent advances in graphics workstations promise 
much computing power for the future needs of researchers, tradi- 
tional approaches to software organization waste much of this 
power. Most systems treat the workstation as either a fixed-function 
terminal or a self-contained personal computer; these roles have 
limitations that can be overcome by considering the workstation a 
multi-function component of a distributed system. Traditional stand- 
ard graphics packages and object-oriented window systems offer 
important functionality, but a third approach, virtual terminal man- 
agement systems, is more appropriate for a distributed operating 
system. This thesis discusses the trade-offs involved in partioning of 
function in a distributed graphics system. Performance is one im- 
portant property traded for advanced functionally or decreased 
cost. To provide adequate performance in a distributed system, 
communication costs should be kept low, as well as the frequency 
of the communication. By providing modeling as well as viewing 
facilities, the VGTS(Virtual Graphics Terminal Service) reduces 
the communication required between applications and the service. 


45535 (AD-A—167175/9/XAB) Two-dimensional signal 
processing ard storage and theory and of electro- 
magnetic measurements. Annual report, 1 January-31 Decem- 
ber 1985. Schafer, R.W.; Paris, D.T. (Georgia Inst. . 
Tech., Atlanta (USA). School of Electrical Engineering). 1 
Jan 1986. 30p. NTIS, PC A03/MF AO1. 

This is an annual report on research conducted under the 
auspices of the Joint Services Electronics Program. Specific topics 
covered are: digital signal processing, parallel processing architec- 
tures, two-dimensional optical storage and processing, hybrid opti- 
cal/digital signal processing, electromagnetic measurements in the 
time domain, and automatic radiation measurements for near-field 
and far-field transformations. 


45536 (AD-A—167185/8/XAB) Sequential and 

matrix computations. Interim Datta, B.N. 

setts Inst. of Tech., — USA). 21 Mar 1985. o 
NTIS, PC A02/MF A‘ 

The author Caeies parallel algorithms for various as- 
pects of the linear control problem. Fast sequential and parallel al- 
gorithms were developed for (i) determining relative primeness and 
the number of common eigenvalues between two given matrices 
and (ii) finding inertia and stability of a matrix. 
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45537 (AD-A—167315/ = Distributed computing 
0! 


mieson, L.H.; Siegel, H.J.; Swain, P.H.; Adams, G.B.; 
Kuehn, J.T. (Purdue Univ., Lafayette, IN (USA). School of 
ame Engineering). Mar 1986. 171p. NTIS, PC A08/ 

This report compiles the results of army research in the area 
of modeling asynchronous parallel architectures and computation 
for applications in the areas of digital image and signal processing. 
The work can be broadly divided into three areas: (1) case studies 
of parallel image processing algorithms and tasks, the objective of 
which is to study the interaction of parallel processes and parallel 
architectures; (2) modeling of interconnection networks; and (3) as- 
pects of the problem of modeling parallel processes and parallel ar- 
chitectures. 


45538 aaa repr Fag Distributed computing 
for signal \_ parallel com 
putation. Appendix A. Progress report, 1 April 1982-31 
March 1983. Seigel, L.J.; Siegel, H.J.; Swain, P.H.; Adams, 
G.B.; Kuhn, W.E. (Purdue Univ., Lafayette, IN (USA). 
School of Electrical Engineering). Mar 1983. 292p. (TR- 
EE—83-11). NTIS, PC A1l3/MF AOl1. 

Research in the area of distributed computing systems for 
digital signal-processing applications is described. The work in- 
volves the modeling of asynchronous parallel processes and com- 
puter systems for executing these processes. The objective of the 
work is to develop techniques by which the compatibility of an ar- 
chitecture and an algorithm can be evaluated. The three-part effort 
addresses: 1. Modeling of asynchronous parallel-computer-system 
architectures; 2. Modeling of asynchronous parallel computational 
processes; 3. Evaluation of alternative architectures relative to 
classes of computational the approach to the modeling of parallel 
processes and architectures is to examined the parallelism in a vari- 
ety of one- and two-dimensional signal-processing tasks. This in- 
cludes a study of the ways in which different types of digital signal- 

ing tasks can be executed on different types of architectures. 
The goal is to develop one set of features by which processes can 
be characterized, and another set of features by which parallel ar- 
chitectures can be characterized: and to use these features to obtain 
measures for the evaluation of process/architecture compatibility. 
This research will contribute to the understanding both of how dis- 
tributed computer systems can be designed for the execution of a 
class of tasks, and of how signal-processing tasks can be decom- 
posed for execution on a distributed computing system. 


(AD-A—167317/7/XAB) Distributed computing 
for signal processing: modeling of parallel com- 
putation. Appendix F. Studies in 
Technical report. Swain, P.H. (Purdue Univ., Lafayette, IN 
Re School of Electrical Engineering). Aug 1984. 171p. 

-EE—84-29). NTIS, PC A08/MF A011. 

The supervised relaxation operator combines the information 
from multiple ancillary data sources with the information from mul- 
tispectral remote-sensing image data and spatial context. Iterative 
calculation integrate information from the various sources, reaching 
a balance in consistency between these sources of information. The 
supervised relaxation operator is shown to produce substantial im- 
provements in classification accuracy compared to the accuracy 
produced by the conventional maximum-likelihood classifier using 
spectral data only. The convergence property of the supervised re- 
laxation algorithm is also described. Improvement in classification 
accuracy by means of supervised relaxation comes at a high price 
in terms of computation. In order to overcome the computation-in- 
tensive problem, a distributed/parallel implementation is adopted to 
take advantage of a high degree of inherent parallelism in the algo- 
rithm. 


45540 ee ee Topological properties of 
interconnection networks for 


parallel A unified 
Appendix E. Doctoral thesis. Seban, R.R. (Purdue 
whan as — IN (USA)). Dec 1985. 271p. NTIS, PC 


i iihidnascenesnaeeniancimeibaaininiine 
putational task. One is new technology development, and the other 
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is the exploitation of parallelism in the computation. To take an ad- 
vantage of the parallelism in a task requires the utilization of paral- 
lel computer architectures. At a certain high level of abstraction, a 
parallel computer system is represented as a graph where the nodes 
represent processors, memories, or other devices, and the edges 
represent the communication links. In this thesis the following 
problems of parallel processing are studied. First is a theoretical 
study of topological properties of interconnection networks. Second 
is a case study of a network design for a real-time system. Lastly, 
the use of SIMD(Single Instruction Stream Multiple Data Stream) 
networks for performing shuffles. A general model that can be used 
to describe networks and systems with arbitrary topologies is devel- 
oped. Based upon the of morphism of groups, the concept of mor- 
phism of systems is developed. The morphism of systems is called 
quasimorphism and allows a method of comparison between topo- 
logically arbitrary parallel computer systems. The quasimorphism is 
used to study the emulation of one system by another. 


45541 SS Distributed computing 


for aaa processing: of asynchronous parallel com- 

putation. Appendix B. Design of the operating system for the 
PASM system, Final report. Tuomenoksa, 
D.L. (Purdue Univ., Lafayette, IN (USA)). May 1983. 347p. 
NTIS, PC A15/MF AO0O1. 

As a result of advances in microcomputer technology, it is 
now feasible to build large-scale parallel-processing systems capable 
of performing image-processing tasks more rapidly than previously 
possible. Such parallel-processing systems add levels of complexity 
for both the operating system and the application software. They 
impose constraints that make a direct transplantation of convention- 
al (multiprogrammed) operating systems extremely inefficient 
(Bae80). This thesis considers the design of PASMOS, a distributed 
operating system for the PASM parallel-processing system. PASM 
is a reconfigurable multimicrocomputer system which is being de- 
signed at Purdue University for image-processing and pattern-rec- 
ognition applications. The special-purpose nature of PASM has 
been exploited in the design of PASMOS. PASMOS has a hierar- 
chical structure and is distributed throughout the hardware compo- 
nents of PASM. It utilizes the PASM hardware to create an execu- 
tion environment (virtual machine) for parallel processing tasks. Fa- 
cilities provided by PASMOS include those for task management 
and scheduling, memory management, user interaction, process 
communication and synchronization, and protection. The general 
performance of the PASM system was examined both analytically 


45542 (AD-A—167621/2/XAB) computing 
i cunch camieten teneanaaaetteneasamleae 
ee a a ba interconnection networks 
and image-processing for the PASM parallel 
processing systems. Final report. Adams, G.B. (Purdue 
Univ., Lafayette, IN (USA)). Dec 1984. 37lp. NTIS, PC 
A16/MF AOI. 

The demand for very-high-speed data processing coupled 
with falling hardware costs has made large-scale parallel and dis- 
tributed computer systems both desirable and feasible. Two modes 
of parallel processing are single-instruction stream-multiple data 
stream (SIMD) and multiple instruction stream - multiple data 
stream (MIMD). PASM, a partitionable SIMD/MIMD system, is a 
reconfigurable multimicroprocessor system being designed for 
image processing and pattern recognition. An important component 
of these systems is the interconnection network, the mechanism for 
suring high reliability for such complex systems is a significant task. 
Thus, a crucial practical aspect of an interconnection network is 
fault tolerance. In answer to this need, the Extra Stage Cube 
(ESC), a fault-tolerant, multistage cube-type interconnection net- 
work, is defined. The fault tolerance of the ESC is explored for 
both single and multiple faults, routing tags are defined, and consid- 
eration is given to permuting data and partitioning the ESC in the 
presence of faults. The ESC is compared with other fault-tolerant 
multistage networks. Finally, reliability of the ESC and an en- 
hanced version of it are investigated. 
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45543 eae ang chap Distributed 

for signal processing: modeling of asynchronous parallel com 
putation. Appendix G. On the design and modeling of special 
purpose parallel-processing systems. Final report. Smi 
B.W. (Purdue Univ., Lafayette, IN (USA)). May 1985. 
317p. NTIS, PC A14/MF AOl. 

As the capabilities of computing machinery grow, so does 
the diverse variety of their applications. The feasibility of many ap- 
proaches to these applications depends solely upon the existence of 
computing machinery capable of performing these tasks within a 
given time constraint. Because the majority of the available com- 
puting machinery is general-purpose in nature, tasks that do not re- 


This research describes several tasks that require fast computing 
machinery. These tasks do not require general-purpose facilities in 
the sense that the computing machinery used will only perform a 
fixed set of tasks. Some of the tasks are simple in nature, but are 
required to execute on very-large data sets. Other tasks are compu- 
tationally intensive in addition to possibly involving a 
Both simple and complex algorithms are considered. The discussion 
includes a description of the tasks. All of the above tasks are useful; 
however, their value is determined in part by the time required to 
perform them. This work discusses three architectures for perform- 
ing remote-sensing tasks. These architectures can execute the de- 
scribed tasks more quickly than conventionally available hardware. 


45544 (CONF-860905—8) Hybrid deterministic 
dure for automated sensitivity and uncertainty analysis. Pin, 
F.G.; Worley, B.A.; Maerker, R.E.; Oblow, E.M. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract AC05- 
840OR21400. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013271. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
ety et mes USA (14 Sep 1986). 

A deterministic procedure for automating sensitivity and un- 
certainty analysis for large-scale studies is presented. The procedure 
makes use of the GRESS (GRadient Enhanced Software System) 
methodology to calculate the required sensitivities. GRESS is a 
precompiler that automatically enhances computer codes with com- 
puter calculus in such a way that partial derivatives can be calcuiat- 
ed along with the normal results of the code. From these deriva- 
tives any sensitivity of interest can readily be obtained. The sensi- 
tivities can then be used in an uncertainty analysis procedure based 
on the quantification of covariances and parameter correlations, in 
conjunction with conventional statistical uncertainty methods. 
When this approach is used, the procedure may also include the use 
of a generalized least-square adjustment methodology for reducing 
the uncertainties in the final results by combining calculated or 
se 0" ggg ememamaads 7: vate ae een 


45545 er per aig ea cad gm 
the computational load balance for a hypercube supercom- 
puter. Barhen, J. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 11p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013411. 

From 4. symposium on energy engineering sciences: chemi- 
cal processes and control - non-linear systems; Argonne, IL, USA 
(7 May 1986). 

In order to take full advantage of the new generation of 
VLSI-based concurrent supercomputers, it is essential to develop 
powerful methods for achieving efficiently system-wide balance of 
the computational load. This combinatorial optimization problem is 
addressed by ae etic eee including graph- 
theoretic algorithms for deterministic sched ae wane 
on statistical-mechanics analogies such as simulated annealing, and 
cellular automata. This paper summarizes the status of the ongoing 
effort and gives some preliminary results. 22 refs., 3 tabs. 


45546 (CONF-8605160—1) Solving scientific problems on 
hypercube parallel computers. Ward, R.C. (Oak Ridge Na- 
tional Lab., TN (USA)). 15 May 1986. —. AC05- 
840R21400. 5p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86012622. 
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From Supercomputing decision for scientific computing con- 
ference; Fairfax, VA, USA (15 May 1986). 

The presentation discusses the research activities on hyper- 
cube parallel computers at Oak Ridge National Laboratory and as- 
sesses the potential of hypercubes for solving large scale scientific 
computational problems. Items discussed are the reasons ORNL 
purchased two hypercube computers, the results of basic research 
on matrix computations, the status of the seven applications 
projects being “converted” to run on the hypercube, the suggested 
steps for programming parallel computers, and the advantages and 
problem areas of the hypercube architecture for solving today’s sci- 
entific problems. 3 refs. 


45547 (CONF-8606152—2) Symbolic processing potential 
of Forth-based microcomputers. Arnold, H.G. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract AC05- 
840R21400. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013114. 

From 17. international Rochester conference; Rochester, 
NY, USA (2 Jun 1986). 

The potential of microcomputers using Forth to perform 
Symbolic processing is evaluated using integers, strings, and rules 
in timing benchmarks. In addition to comparing 8086, 68000, and 
NC-4000 performance, some order-of-magnitude comparisons with 
popular mainframes are made. The conclusions reached are that 
rule processing speed in the neighborhood of 5000 rules per second 
can be achieved at the sacrifice of program complexity using a 
Forth engine microprocessor and that programming complexity can 
be preserved with the same processing speed now obtainable with 
mainframes (10 to 200 rules per second) by using Forth on a micro- 
computer. 4 refs., 3 figs. 


45548 (DOE/ER/25009—T1) Performance of the Mark 
II and Intel H: Kolawa, A.; Otto, S. (California 
Inst. of Tech., Pasadena (USA)). 1985. Contract FG03- 
85ER25009. Ba oo PC A02/MF A01; GPO Dep. File 
Number DE8 

Tie ale ek 
Intel iPSC Hypercube computers are given. Performance timing 
tests were made for loop overhead, floating point operations, inte- 
ger operations, and internode communications. 3 refs. 1 fig. 
(DWL) 


45549 eT hae User’s introductory guide 
(HM-256). Patterson, J.; Jennings, E. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Mar 1986. ae FG03- 
85ER25009. 85p. NTIS, PC A05/MF A0l; 1; GPO Dep. 
File Number D: 6013002. 

This document is designed for a new Concurrent Processor 
user (some prog experience is assumed). It is intended to 
give sufficient information to write and execute sample programs. 
An overview of the design of the concurrent computer from a soft- 
ware point of view is given. Types of problems suitable for a con- 
current environment as well as features of the computer which 
assist in programming are briefly discussed. Other topics discussed 
are: gaining access to a computer, introductions to the UNIX and 
VAS/VMS operating systems, a quick introduction to the C pro- 
gramming language, the operating system used on the Mark II Con- 
current Processor called the Crystalling Operating System (the 
most commonly used commands are explained along with exam- 
ples), structuring programs, and information on the Simulator. Ap- 
pendices contain instructions for compiling, linking, and running on 
each of the devices currently available. 38 refs., 3 tabs. 


> jag wn oa Advanced guide to pro- 

Caltech hypercube. Volume 2. (A primer). En- 

Te (California Inst. of Tech., Pasadena (USA)). Jan 

986. Contract FG03-85ER25009. 35p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013001. 

The operating system, interrupt drive I/O, current imple- 
mentations, and efficiencies for the Caltech Concurrent Computa- 
tion Project (C*P) hypercube are discussed. Application programs 
for numerical integration and solution of wave equations are listed 
and discussed. An appendix serves as an introduction to program- 
ming in C computer language. (DWL) 
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45551 (DOE/ER/25009—T4) Nearest neighbor concur- 
programmer's manual, (Jet Teapuidin La, Lab., 
CA (USA)). Jan 1986. Contract FG03- 
85ER25009. 202p. NTIS, PC Al0/MF AOI; 1; GPO Dep. 
File Number DE86013000. 

Complete instructions are given for all commands, applica- 
tion programs, system and library subroutines, utility subroutines 
and special files. Each entry in the manual includes a 
cross references, and synopsis (syntax). Additional information for 
each entry may include mas author(s), diagnostics, files, exam- 
ples, and bugs and deficiences. In addition, a description is given of 
a hypercube simulator available on the nearest neighbor concurrent 
processor. (DWL) 


hypercu 
a . (California Inst. of Tech., Pasadena (USA)). Jan 

986. Contract FG03-85ER25009. 45p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86012999. 

A description is given of the 32 node concurrent processor 
including current hardware, parallel algorithms, files, communica- 
tions hardware, and communications software. Two sample pro- 
grams are described and listed. Directions for running a program 
and descriptions of simulators available on the hypercube are also 


give. (DWL) | fig. 


45553 (EGG—10282-2092) Interactive graphic for scien- 
tific and applications at EG and G EMI. Ko- 
cimski, S.M. (EG and G Energy Measurements, Inc., 
Goleta, CA (USA). Santa Barbara tions). 1986. Con- 
tract ACO08-83NV10282. 12p. (CONF-860295—1). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86013235. 

From Template user’s network conference; San Diego, CA, 
USA (26 Feb 1986). 

The approach at EG and G for writing interactive graphic 
programs using the TEMPLATE package is described. The presen- 
tation is limited to scientific or engineering applications in which 
functions or waveforms are presented in form of plots. The applica- 
tion programs allow for data processing and presentation of the re- 
sults in various graphic forms, taking “snapshots” of the images for 
reproduction on hard copy devices, and editing of the existing 
graphs. Some of the TEMPLATE deficiencies and our solutions to 
these problems are discussed. 6 figs. 


45554 Oe ee eee ee 
MILAB. Chartrand, (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Mie aigee Contract AC02-76CH03000. 
17p. (CONF- 8605165—y. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86012896. 
From Data systems users working group meeting of the 
—— Analysis Network (SPAN); Greenbelt, MD, USA (8 
: Management aspects of data communications facilities at 
Fermilab are described. Local area networks include Ferminet, a 
broadband CATV system which serves as a backbone-type carrier 
for high-speed data traffic between major network nodes; micom 
network, four Micom Micro-600/2A port selectors via private 
twisted pair cables, dedicated telephone circuits, or Micom 800/2 
statistical multiplexors; and Decnet/Ethernet, several small local 
area networks which provide host-to-host communications for 
about 35 VAX computers systems. Wide area (off site) computer 
networking includes an off site Micom network which provides 
access to all of Fermilab’s computer systems for 10 universities via 
leased lines or modem; Tymnet, used by many European and Japa- 
nese collaborations: Physnet, used for shared data processing task 
communications by large collaborations of universities; Bitnet, used 
for file transfer, electronic mail, and communications with CERN; 
and Mfenet, for access to supercomputers. Plans to participate in 
Hepnet are also addressed. 3 figs. (DWL) 


45555 (INIS-BR—417, pp 231-244) Numerical algo- 
rithms for contact problems in linear elastostatics. Barbosa, 
H.J.C.; Feijoo, R.A. (Laboratorio de Computacao Cienti- 
fica, Rio de Janeiro, Brazil). 1984. NTIS (US Sales Only), 


PC Al2/MF AOl. File Number DE86702802. (CONF- 
8410303—Vol.1). 


Oe eo 
In this work contact problems in linear ici 
lysed by means of Finite Elements and Mathematical 


rence Berkeley Lab., CA (USA)). 
‘AC03-76SFO0098. 18p. (CONF-860751—-2). NTIS, PC A02/ 
MF A01; GPO Dep. ile Number DE86013488. 


search are mentioned. 75 refs. (DWL) 


(LBL—20707-Cond.) 
oan relational databases. Olken, F.; 

'y Lab., CA (USA)). Jun "1986. Contract AC03- 
76SF00098. 12p. (CONF-860887—3). NTIS, PC A02/MF 
AO0l; GPO Dep. ile Number DE8601 3466. 


Also i 
for sampling, and their performance. It is shown how samples of 
relational queries can often be computed for a small fraction of the 
cdinst of cunpuas Gveueaiadnaael alate: (WL) 


45559 (LBL—21143) Temporal data a Sho- 
shani, A.; Kawagoe, K. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1986. Contract AC03-76SF00098. sOL i008 (CONF- 
860887—1). NTIS, PC A02. File Number DE86013008 





(LBL—21157) eeaenitien algorithms on very 

H.K.T.; Li, Jian Zhong. 

(Lawrence Berkeley Lab., CA SA)). Jun 1986. Contract 

AC03-76SF00098. Zap. (CONF-860887—2). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86013467. 

From International symposium on remote sensing for re- 


respect to the I/O and cpu cost. A decision procedure to select the 
most efficient algorithm, given a transposition request, is also given. 
The algorithms have been implemented and the analysis results ex- 
perimentally validated. 14 refs. 


(LBL—21440) UNIX based distributed printing in 

a diverse environment. a | a Hall, D.E. (Law- 

rence Berkeley Lab., CA (U; Jun sates. Contract 

‘AC03-76SF00098. 1 CONE-8e 16162—1). NTIS, PC 
A02/MF A01; GPO . File Number D) 13191. 

From USENIX Association conference; Atlanta, GA, USA 


(9 Jun 1986). 

i the Berkeley UNIX line printer spooler 
mechanism to provide distributed, mostly laser printer based, type- 
setting and graphics output to a geographically dispersed, heteroge- 
neous, set of host computers and users are described. The user 
interface is the usual set of UNIX commands, though the methodol- 
ogy employed is somewhat different from the usual. The user's en- 
vironment is resolved on the local machine and the tasks of docu- 
ment formatting and device driving are relegated to dedicated 
server systems in order to remove these computer intensive tasks 
from the timesharing client, or user, systems. The details of the 
system are described, together with an analysis of performance 
issues and operational aspects. 


45562 (LBL—21623) Scientific and statistical data man- 
eet cae eS. Olken, F.; Rotem, D.; Shoshani, 
A.; Wong, H. (Lawrence Berkeley ‘Lab., CA (USA)). Jun 
ise Contract AC03-76SF00098. 23, (CONF-860751—1). 
NTIS, PC A02/MF AOl; 1; G Dep. File Number 
DE86013126. 

From 3. international workshop on statistical and scientific 
database it; Luxembour, Jul 19 

Sik: pees ti eeesfow-cbatlindine uel sede date men, 
agement research at LBL in recent years in the areas of: logical 
modeling and user interfaces, database operators, and physical orga- 
nization and access methods. In the area of logical modeling and 
user interfaces we discuss: SUBJECT, a system for organizing 
multi-dimensional data, GUIDE, a graphical query system, and log- 


structures for temporal data. 31 refs., 7 figs., 1 tab. 


bo pee og aga grey tg erage 
National aes ™ 

USA). Jun 19 . NTIS, 
PC A02/MF AO01; 1; GPO Dep. File Number DE! 13517. 
The structure and use of a simulator for the Denelcor HEP 
multiprocessor are described. The simulator provides a multitasking 
environment for the development of parallel programs in C or 
FORTRAN using a library of subroutines that simulate the parallel 
programming constructs available on the HEP, a shared-memory 
multiprocessor. The simulator also provides a trace file that can be 
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used for debugging, performance analysis, or graphical display. 7 
refs., 4 figs. 


45564 (PNL-SA—13673) Integrated Emergency Manage- 
ment Information System (IEMIS). Meitzler, W.D.; Martin, 
P.D.; Bower, J.C.; Jaske, R.T. (Pacific Northwest Labs., 
piaian WA. (USA); Federal Emer, en cy Management 

DC (USA)). 1986. Contract 

TRLO1830. 8p. (CONF-860729—7). NTIS, PC A02/ 
MF AOI, 1; GPO Dep. File Number DE86013600. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

The purpose of the Integrated Emergency Management In- 
formation System (IEMIS) is to provide the tools necessary to 
assist in effective emergency planning and response. IEMIS is a 
collection of emergency planning and response tools integrated into 
a single computer system. Capabilities include electronic communi- 
cations; map display and editing, an evacuation model, a meteorol- 
ogy model, a dose model, presentation graphics, weather informa- 


tion access, and various other information databases. IEMIS is 


available via a national computer network and is accessible via nu- 
merous color graphic computer workstations, including certain con- 
figurations of the IBM PC. 6 refs., 5 figs. 


45565 (SAND—86-0495) Use of expert systems in system 
studies. Brannen, J.P.; Hiebert-Dodd, K.L. (Sandia National 
Labs., Albuquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 79p. NTIS, PC A05/MF AOl1. File Number 
DE86013671. 

A technique has been developed for including human deci- 
sion processes in a systems analysis. This technique is applied to an 
intrusion detection system which consists of sensors which respond 
to stimuli and the interpretation of these responses by humans. The 
analysis is carried out via simulations of hardware response to stim- 
uli, simulations of human interpretations of those hardware re- 
sponses, and a measure of the performance of the total system. 
While the technique was applied to a particular system, the inclu- 
sion of simulations of human decision processes by the use of expert 
systems is essentially independent of the application. 50 figs. 


45566 (SLAC—234-Rev.) HANDYPAK: a histogram and 
Se ee ret Cx Stanford Linear 
Accelerator Center, Menlo CA (USA)). Jun 1986. 
Contract AC03-76SF00515. 137p. NTIS, PC A07/MF A0Ol; 
1; GPO Dep. File Number DE86013429. 

HANDYPAK is a set of Fortran subroutines which a user 
may call for defining, accumulating, and outputting histograms or 


contours may also be drawn. User blocks may also be defined and 
manipulated. Histograms and user blocks can be saved on disk, and 
can be retrieved from disk at a later time. Output can be directed to 
a line printer, or to a variety of graphic devices. Plotting formats 
may be changed by user. Handypak also runs interactively with a 
conversational command language which allows histograms to be 
manipulated or displayed at a terminal. This code is now in use on 
the IBM 370 VM/CMS operating system and the VAX/VMS 
system. 2 refs., 35 figs. 


45567 (UCRL—50025-85-3, pp 55-62) 
communications link between s VAX and Computer 
Vision's processor. Blackwell, K. — 1985. NTIS, 
PC A05/MF AO1. File Number DE86005304. 


neering i 

eee ee Coe which set up a unique way to 
transfer the technology to the private and public sectors - a way 
that could serve as a model for future cooperative ventures. 
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tools. 
.E. (Lawrence Livermore National Lab., CA 
1 Apr 1986. Contract W-7405-ENG-48. 12p. 
CONT-860967.2). NTIS, PC A02/MF AOI; 1; GPO Dep. 
ile Number DE86009687. 
From ACM conference on object oriented programming sys- 
ee ee eh ee 
This paper will describe the motivation, approach, and re- 
sults of an experiment using object-oriented programming tools to 
develop a portable window/menu system. This window/menu 
system was developed to provide a better interface for many exist- 
ing computer programs as well as provide a tool set to use for new 
applications. Object-oriented programming tools were used to de- 
velop this system which was designed to run on ASCII-based ter- 
minals as well as bit mapped workstation displays. 9 refs., 3 figs. 


45569 Software architecture for the ORNL large-coil test 
facility data system. Blair, E.T.; Baylor, L.R. (Oak Ridge 
National Laboratory, P.O. Box Y, Oak Ridge, Tennessee 
37831). Review of Scientific Instruments; 57: No. 8, 1883- 
1885(Aug 1986). Contract AC05-840R21400. 

The VAX-based data-acquisition system for the International 
Fusion Superconducting Magnet Test Facility (IFSMTF) at Oak 
Ridge National Laboratory (ORNL) is a second-generation system 
that evolved from a PDP-11/60-based system used during the initial 
phase of facility testing. The VAX-based software represents a lay- 
ered implementation that provides integrated access to all of the 
data sources within the system, decoupling end-user data retrieval 
from various front-end data sources through a combination of soft- 
ware architecture and instrumentation data bases. Independent 
VAX processes manage the various front-end data sources, each 
being responsible for controlling, monitoring, acquiring, and dispos- 
ing date and control parameters for access from the data retrieval 
software. This paper describes the software architecture and the 
ee 


45570 CHERS software system: A microVAX-based diag- 
nostic, L.; Schneider, U.; Arnold, N.; ae 
J K.; Roney, P.; Davis, W ; Christianson, G . (Prince- 
ton University, Princeton Plasma Physics Laboratory, 
Princeton, New Jersey 08544). Review of Scientific Instru- 
ments; 57: No. 8, 1889-1891(Aug 1986). Contract AC02- 
76CH03073. 

The charge exchange recombination spectroscopy (CHERS) 
diagnostic is the first tokamak fusion test reactor (TFTR) diagnos- 
tic to utilize a microVAX II computer for device control, data ac- 
quisition, analysis, and event-driven processing. The CHERS 
system is controlled from a single interactive menu-driven process, 
ee ee eee 

and monitoring, calibration and control file editing, and to con- 
th tatenie teclen tdiens Htbnenantiaane aman: anton. 
shot analysis. All software is written in f-smcapso-smcapsr-smcapst- 
smcapsr-smcapsa-smcapsn-smcaps. Device control is accomplished 
using the (ORNL) VAX CAMAC and TAU real-time image proc- 
essing system (RTIPS)  f-smcapso-smcapsr-smcapst-smcapsr- 
smcapsa-smcapsn-smcaps subroutines. Standard VAX system serv- 
ices are utilized, including the use of event flags, global sections, 
logical names, security services, process control, and spawning of 
subprocesses. 


45571 


versity, Physics 
Jersey 08544). Review of Scientific Instruments; 57: No. 3, 
1892-1894(Aug 1986). 

Developments in the tokamak fusion test reactor (TFTR) 
data-management system supporting data acquisition and off-line 
shthaiinoe-apieadine aie aamalnd. neta hens casemees valine 
timing channels, transient recorder channels, and other devices are 
acquired and stored for use by on-line tasks. Files are transferred 
off line automatically. A configuration utility determines data ac- 
quired and files transferred. An event system driven by file arrival 
activates off-line reduction processes. A post-run process transfers 
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files not shipped during runs. Files are archived to tape and are re- 
trievable by digraph and shot number. Automatic skimming based 
on most recent access, file type, shot numbers, and user-set protec- 
tions maintains the files required for post-run data reduction. 


45572 TFTR CAMAC data-acquisition system. Rauch, 
W.A. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08544). Review of Scientific Instru- 
ments; 57: No. 8, 1898-1900(Aug 1986). 


technique 
diagnostics and presents the family of CAMAC modules and equip- 
ment necessary for TFTR data acquisition and process control. 
These modules provide system configurations that range from 
meeting the basic requirements of digital and analog input/output 
to the requirements of transient digitizers, scalars, histogramming 
memory controller (each with add-on memory storage), timing and 
sequencing and timed gate units, function generators, and micro- 
processor interface units. The applications and guidelines that have 
evolved from our experience with TFTR CAMAC are presented. 


45573 Magnetic-fusion 
Klare, K.A. (Los N Laboratory, 
Alamos, New Mexico 87544). Review of Scientific Instru- 
ments; 57: No. 8, 1915-1917(Aug 1986). 
d-smcapsa-smcapsd-smcaps is a versatile, easy-to-use, easy-to- 
modify set of programs for data analysis and display. The physicist 
simply calls a program by its name and a few numbers, which will 
tell the device, shot, or operation needed. Each command invokes a 


plots. The shots available on disk and device settings during data 
recording can be listed; analysis parameters may be shown or set. 
One number can define a whole series of commands. The other 
data display (o-smcapsd-smcapsd-smcaps) is a calculatorlike pro- 
gram to quickly process data and graph results for user needs that 
have not been reduced to a standard program. These programs use 
a shared library on Prime and VAX computers. 


45574 Database tools 


for enhanced analysis of TMX-U 
data. Stewart, 


M.E.; Carter, M.R.; Casper, T.A.; Meyer, 
i wrence Livermore 


Laentens University ‘of Gaiforsian Livermore, 
California 94550). Review of Instruments; 57: No. 8, 
1929-1931(Aug 1986). Contract W-7405-ENG-48. 

A commercial database software package has been used to 
create several databases and tools that assist and enhance the ability 
to analyze data from the Tandem Mirror 


DEC-20 computer in M-Divisions’s User Service Center at Law- 
rence Livermore National Laboratory (LLNL), where data can be 
analyzed off line from the main TMX-U acquisition computers. 





assistant. Ta- 


extensible library of both symbolic and numerical programs. These 
features should make the task of expanding Toast relatively pain- 
less. Of the many directions in which expansions could occur, we 
plan on adding diagnostic capabilities in the area of power system 
security. This area was identified in a study as the most worthy of 
development. 


45576 and method. 
Stone, W.J. (to 


t. of Ener; ae us 
Patent 4,593,406. 03 Jun 1986. iled oes Jan 1984. vp. 
‘An automatic method for the geometric center 
of an element having a known peripheral shape of double symmetry 
is described which consists of: selecting a trial center of an image 
of the element and defining a plurality of sectors radiating from the 
trial center and encompassing all of at least a preselected portion of 
the element image; determining which ones of a locus of points 
overlie the image, the locus of points consisting of a number of 
spaced points along a line running through all of the sectors and 
having a predetermined relationship to the trial center; comparing 
the number of points that overlie the image in each sector with the 
pronto eigear (ge ay Psat afield ar 
ascertaining whether the comparison is the same as a predefined 
comparison that exists when the trial center is the geometric center 
of the element; and if the comparison does not equal the predefined 
comparison, relatively moving the trial center with respect to the 
geometric center and repeating the selecting, determining, compar- 
ing and ascertaining steps. 


45577 A benchmark comparison of three supercomputers: 
Fujitsu VP-200, Hitachi S810/20, and Cray X-MP/2. 
Lubeck, O.; Moore, J.; Mendez, R. (Computing and Com- 
munications Div., Los ‘Alamos National Lab., . pp 320- 
329 of Procesdings of the : m international conference on 


rr ut- 
198¢ MCONRESIZIE “Cosma Mteeot WoThOS. 
ENG 36” 
From 1. annual international conference on supercomputing 
onan, & Pe USA (16 Dec 198 
ioe Rie Senco eke eee, eddie im sine 
Japanese supercomputers: Fujitsu's VP-200 and Hitachi's $810/20 
as well as the American-made Cray X-MP/2. This paper presents 
the results and analysis of the benchmark timings. The authors dis- 
cuss major architectural features of each machine, give their im- 
pressions of the compilers and tools available on the Japanese com- 
puters, and compare their results with previous performance meas- 
urements of the Japanese machines. 


veloping parallel numerical 
McDowell, C.E. (Univ. of California, San Diego, 
Engineering and Computer Sciences Dept.). pp 386-391 of 
Proceedings of the first international conference on super- 
computing systems. Los Alamitos, CA; IEEE Computer So- 
ciety (1986). (CONF-851276—). 

From .1. annual international conference on 


PORES Bh eee, 8. TES (16 Doo 
approach to exploiting the parallelism of new multi- 
processor supercomputers is extending existing high level lan- 
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guages, such as Fortran, with primitives for task creation, synchro- 
nization, and communication. Experience has shown that such pri- 
mitives can make program testing and debugging very difficult due 
to non-determinism, and the introduction of subtle synchronization 
and parallel access errors. This paper introduces a technique for 
static analysis and debugging of parallel programs. The technique is 
based upon an algorithm for computing for reachable states of par- 
allel programs written using a set of high level concurrency primi- 
tives. The concurrency primitives include the dynamic creation of 
tasks, together with statically defined locks, events, barriers and 
counters. A prototype implementation of the technique for ex- 
tended HEP Fortran has been developed at UCSD. 


memory 
M.L. (Computing and Communications Div., Los Alamos 
National Lab., Los Alamos, . pp 507-509 of Proceed- 
ings of the first international erence on supercomputing 
systems. Los Alamitos, CA; IEEE Computer Society 
(1986). (CONF-851276—). 

From 1. annual international conference on supercomputing 
systems; St. Petersburg, FL, USA (16 Dec 1985). 

The next generation of supercomputers will require that sci- 
entific codes be partitioned for execution on multiprocessors. From 
the breadth of experience in parallelizing scientific programs, they 
attempt to generalize an approach to their partitioning. To illustrate 
the approach, they describe its application to a hydrodynamics 
code. Timing results are obtained on the HEP and Cray-XMP. 


A.K.; Su, S.Y.W. (Database Systems Research and Devel- 
opment Center, Univ. of Florida, Gainesville, FL). pp 650- 
~ of Proceedings of the first international conference on 
supercomputing systems. Los Alamitos, CA; IEEE Comput- 

er Society (1986). (CONF-851276—). 

From 1. ee ee ee 
systems; St. Petersburg, FL, USA (16 Dec 198 

The issues involved in implementing for large- 
scale numeric computations, specifically matrix multiplication, in a 
dynamically partitionable multicomputer system (SM3) are dis- 
cussed. SM3, a multicomputer system with switchable main 
memory modules, supports the efficient execution of parallel algo- 
rithms by 1) allowing the sharing of switchable main memory mod- 
ules between computers, 2) supporting network partitioning, and 3) 
employing global control lines to efficiently support inter-processor 
communication. Timing equations are derived for the matrix multi- 
plication operation and an analysis is presented. The SM3 is com- 
pared with a conventional network system in order to highlight the 
differences in the two architectures. 


solid geometry model 
, J.D.; Smith, M.L. (to 
ication 728,367. 29 Apr 
1985. 6lp. INTRACT AC04-76DP00613. ‘DE860138 2 
NTIS, A04/MF AOl1; 1; GPO Dep. File Number 
DE86013812. 

A system converts from the boundary representation of an 
object to the constructive solid geometry representation thereof. 
The system converts the boundary representation of the object into 
elemental atomic geometrical units or I-bodies which are in the 
shape of stock primitives or regularized intersections of stock primi- 
tives. These elemental atomic geometrical units are then represent- 
ed in symbolic form. The symbolic representations of the elemental 
atomic geometrical units are then assembled heuristically to form a 


ns f Ener SUS Patest At 
oO} cia a 


the best constructive solid geometry representation from the bound- 
ary representation of the object. Heuristic criteria are adapted to 
the manufacturing environment for which the device is to be uti- 
lized. The surface finish, tolerance, and other information associat- 
ed with each surface of the boundary representation of the object 
Se Ne ee ee 
the object to produce an enhanced solid geometry representation, 
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particularly useful for computer-aided manufacture of the object. 19 
figs. 


45582 Analysis of dynamic hashing with deferred split- 
ting. Veklerov, E. (Lawrence Berkeley Lab., a ACM 
Transactions on Database Systems; 10. No. 1, 90-96(Mar 


deferred if the bucket is full but its brother can accommodate new 
records. The performance of the scheme is analyzed. In a typical 
case the expected storage utilization increases from 69 to 76 %. 5 
references, 2 figures. 


45583 ean ten tee eae co 


Univ. of Californis, Berkeley, CA'94720). pp 466470 ¢ 
Univ. of ‘ornia, Secon CA 94720 Boscia’ 70 of 
of the seventeenth Asil erence on cir- 
rg ma NJ; IEEE Serv- 
NF-8310194—). Contract ACO03- 


cuits, systems and compu 
ice Center (1983). ( 
76SF00098. 

From Asilomar conference on circuits, systems and comput- 
om eee CA, USA Gude uae 

A parallel connection of eight minicomputers is under test in 

an attempt to deal interactively with arrays of experimentally-gen- 
erated kiloparameter data events. The authors have ben able to 
achieve computer amplification factors linearly proportional to the 
number of executing processors. By replacing minicomputers with 
single chip processor arrays, they expect to observe additional mul- 
tiplication of data processing capacity. 


American; 254: No. 4, 214-225(Oct 1981). 

The basic principles of digital image processing are re- 
viewed. Several of the more important techniques currently em- 
ployed for the enhancement and the restoration of digitized images 
are described. Emphasis is placed on the formulation of more effec- 
tive algorithms for the deblurring of photographs that are out of 
focus or streaked by camera motion. When the information in an 
image is expressed in digital form, it can be manipulated mathemati- 
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cally rather than optically. By such methods a blurred photograph 
can sometime be restored to clarity. 5 references, 14 figures. 


9903 Information Handling 
REFER ALSO TO CITATION(S) 6776, 6779, 6780, 6781 


45585 (INIS-mf—10146) Bibliography of publications. 
(Magyar Tudomanyos Izotopintezete). 
1984. 90p. (In Hungarian). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86702844. 


The list of publications of the Institute of Isotopes of the 
Hungarian Academy of Sciences covers a great variety of fields of 


employed by the 
from co-operators. A total of 1525 publi- 
cations are involved. An author’s index is attached. 


Overview of the role of data for energy systems. 
Maskewitz, BF; Watts, J.A. (Oak Ridge National Lab., 
TN, USA). pp 279-282 of Role of data in scientific 

Glaeser, P.S. (ed.) (Committee on for 
Science and Technology (CODATA), Paris (France)). Am- 
ee | ae North-Holland (1985). (CONF- 














1© / ERA-11/19 


CORPORATE AUTHOR INDEX 
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Each entry under a corporate heading gives the document title 
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for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
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lish. Tables of document types and country of publication codes 
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TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
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Aarhus Univ. (Denmark). Inst. of Physics 
Fresh look at alignment and orientation in collisional excitation, 
11:44605 (R;DK) 
Academia Sinica, Beijing (China) 
Density functional theory generalized to degenerate excited 
states, 11:45208 (R;XA) 


it density functional theory for multi-component 
systems, 11:45211 (R;XA) 
Academia Sinica, Beijing (China). Inst. of High Energy Physics 

Class of two loop finite N=1 SUSY Yang-Mills theories, 
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of residential standards demonstration homes: are they 
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Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
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Vehicle Directorate 

Program Management for the US Department of Energy Electric 
and Hybrid Vehicles Program. Forty-Nineth monthily progress 
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crystalline selenium mixture, 11:43646 (R;XA) 
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Ae Se ee nee 
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Albert Einstein Coll. of Medicine, Bronx, NY (USA) 
Carcinogen-DNA interaction study by base sequence 
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Allied Corp., Kansas City, MO (USA). Bendix Kansas City Div. 
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Epoxy resin cure, 11:43869 (R;U: 
System for conversion between the boundary representation 


model and a constructive solid geometry model of an object, 
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Gas phase ion/molecule reactions as studied by Fourier 
Transform Ion Cyclotron Resonance mass spectrometry, 
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and total 


cross section at a centre-of-mass energy of 546 GeV, 11:44702 
(R;NL) 
Anatrace, Inc., Maumee, OH (USA) 

Investigation of the nature of semisynthetic esterases. Progress 
report, September 15, 1985-September 14, 1986, 11:44328 
(R;US) 

AN Belorusskoj SSR, Minsk. Inst. Fiziki 
Photoelectric effect in surface-barrier structures, 11:43654 


(R;XA) 
AN SSSR, Leningrad. Inst. Yadernoj Fiziki 
35. Conference on nuclear spectroscopy and nuclear structure. 
Summaries of reports, 11:44863 (R;SU;In Russian) 
AN SSSR, Moscow. Inst. Fizicheskikh Problem 
Inflationary stages in cosmological models with a scalar field, 
1144466 (REXA) 





Collection of addited reports, 11:43846 (R;DD) 
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There is no equivalence between rho'(1250) and inelastic effects 
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Isomer ratios in the reactions (‘y,n) on heavy nuclei, 11:45023 


ash aie 
Model description of collisions in the nonlinear kinetic theory, 
11:45276 (R;SU;In Russian) 
On the energy density of the reactively unstable electromagnetic 
waves, acti os In Russian) 
been recoded into supersheaf theory language, 
11:45227 ae te Russian) 


AN Uzbekskoj SSR, Tashkent. Inst. Yadernoj Fiziki 
Gradient-invariant calculation of A: —> wp and A; — my decay 
amplitudes, 11:44743 reg Russian) 
Inc., W 


report No. 1, 11:44299 (R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

Local heterogeneity effects on small-sample worths, 11:42962 

2 Ng I SBE Re ON = 
control rod in ZPPR, 11:43033 (R;US) 

kinetics effects on reactivity measurements in ZPPR, 

11:43032 (R;US) 

Can-out hatch bly and itioning system, 11:43981 (P;US) 
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Proceedings, 11:42789 (R;U 


additives, 11:42500 (P;US) 
ambient-pressure organic superconductor, 11:43783 


Improved 
(P;US) 

Method of forming calthrate ice, 11:43152 (P;U 

New ceramics con ee for ones 


taining 
wa 11:43603 (P;US) 
reactor fuel structure 


(P;US) 
Radioactive waste 11:42704 (P;US, 
eaten ee ex ) 
11:44268 (P;US) 
Serially connected solid oxide fuel cells having monolithic cores, 
11:43272 (P;US) 
Sewage 


sludge dewatering using flowing liquid metals, 11:43402 


suid] sedning with on clectrochemicel cell, 11168566 (7-08) 
Arizona State Univ., Tempe (USA). Dept. of Chemical 
Conversion of cellulosic waste to 


liquid hydrocarbon 
Progress report, August 1-0 SOerceer 3 31, i984, 11:42744 ou azn (US) 


aoe progress report, eeeey oe, 1905, 11 1985, 11:42745 
:US) 
Arizona Univ., Tucson (USA). Dept. of Physics 

Pion i of ultra-relativistic 


schdinaebiinistann 
11:44746 (R;US) 


report, March 20-June 20, 1986, 11:42748 (R;US) 
Armed Forces Research Inst., Bethesda, MD (USA) 
Effect of radiation on the ion of sodi 
glucose transport in LLC-PK;, epithelial cell line: possible 
model for gene expression, 11:44391 (R;US) 
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Increase in Phi X174 DNA radiation sensitivity due to electric 
fields, 11:44392 (R;US) 
Role of cell replication in regulation of Na-coupled hexose 
transport in LLC-PK;, epithelial cells, 11:44390 (R;US) 
Construction Engineering Research Lab., Champaign, IL 


11:43433 (R;US) 
Model of US Army Materiel Command (AMC) energy 
consumption. Volume 1. Development of monthly energy- 
Final report, 11:43258 (R;US) 
Command (AMC) 


statistics. Final report, 11:43274 (R;US) 
Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA). Environmental Lab. 

Water-quality study of proposed reregulation dam downstream of 
Wolf Creek Dam, Cumberland River, Kentucky. Final report, 
11:42780 (R;US) 

Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA). Geotechnical Lab. 

Determination of particle deterioration and collapse susceptibility 
of retorted oil shale piles caused by potential internal 
combustion. Final report, 11:42617 (R;US) 

Identification of geotechnical parameters for the physical 
modeling of retorted oil shale piles. Final report, 11:42616 


Army Medical 


Literature survey and data base assessment: microbial fate of 
diesel fuel and fog oils, 11:42548 (R;US) 
Associatie Euratom-FOM, Nieuwegein (Netherlands). FOM-Instituut 
voor Plasmafysica 
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spectra of slowed-down neutrals from the heating beams 
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of plasmas in tokamaks by current-driven turbulence, 
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test of a time-of-flight analyser at the ASDEX 
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Advances in energy cost savings for industry and buildings: 
proceedings, 11:43277 (R;US) 
Atmospheric and Environmental Research, Inc., Cambridge, MA 


Investigation of the energy balance of solar active using 
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Nuclear energy in Finland, 11:43180 (R;FI) 
Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs. 


Correlation of tube support structure studies. Final report, 
11:42923 (R;US) 
nee Chloe See 
Eddy current manual, volume 2. Laboratory exercises and 
demonstrations, 11:44025 (R;CA) 
Low power RF measurements on a model of 28lambda Alvarez 
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a a eee me phase distribution in two fluid flow 
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Thermal-neutron lengths and cross sections for 
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Battelle Marine Research Lab., Sequim, WA (USA) 
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Study of biological processes on the US North Atlantic slope and 
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Bayreuth Univ. (Germany, F.R.) 

Ultrafast vibronic dynamics of dye molecules studied by the 
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mercury transfer pumps for DWPF, 
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of the DWPF, 11:42671 (R;US) 
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Ti ing DWPF design criteria into an engineered facility 
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Potts model and flows. 2. Many-spin correlation function, 
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Bhabha Atomic Research Centre, Bombay (India) 
Annual progress report for 1984 of Theoretical Physics Division, 
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Division: progress report ee 11:43785 (R;IN) 
hic assay of degradation products of tributyl 
11:43787 (R;IN) 
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FEMSYN - a code system to solve muitigroup di 
equations using a variety of solution techniques. 
DIFXYZ - «The finite difference module, 11:42989 (R:IN) 
FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 4: 
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Yan, S.L., See Chen, w.c., 11:43776 
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candidate elements, 


report, 
1986, 11:42511 (R;US) 
Yang, H.D., See Shelton, R.N., 11:43541 


gases. 
Final report, September 18, 1980- 
November 17, 1984, 11:42495 (R;US) 
Development of iron oxide catalyzed 
desulfurization processes by lime 
sorbents. Part 1, 11:42496 (RA;US) 
Development of a two-step nitric oxide 
decomposition process, 11:42497 
(RA;US) 
See Ghate, M.R., 11:42740 
Yang, T.F., See Wan, A.S., 11:45303 


Yang Guang, See Lu Dong, 11:43452 
Yanout, Z., See Kratsikova, T.I., 11:45002 
See Prokhazka, I., 11:44960 

Yaouanc, A., See Dalmas de Reotier, P., 

11:43632 
See Fruchart, D., 11:43631 

Yarger, F.L., Compression of solid 
nitromethane to 15 GPa at 298 K, 
11:44212 (J;US) 

Yasbin, R.E., Inducible error-prone repair 
in Bacillus subtilis. Progress report, 
May 1, 1985-April 30, 1986, 11:44332 
(R;US) 

Yasu, Shozo, See Gonda, Kozo, 11:42649 

Yasue, Masaki, See Akama, Keiichi, 
11:44791 

Yazdi, F., See Bucchardt, F., 11:43058 

Yee, D., See Gough, R.A., 11:44116 

Yee, J.H., Propagation of intense 
electromagnetic pulses in the 
atmosphere, 11:44188 (RA;US) 

Yetter, H.H., Diamond machine tool face 
lapping machine, 11:43987 (P;US) 

Yeye-Odu, A., See Montano, P.A., 
11:42473 

Yi, X., See Haas, P., 11:44724 

Yin, R., See Lamoureux, M., 11:45426 

Yin Dole, See Han Rushan, 11:43453 

Yntema, J.L., See Rehm, K.E., 11:45043 


photosynthesis of natural 
of coastal phytoplankton, 11:44355 
G;DE) 

See Atkinson,, L.P., 11:44300 


Yokosawa, A., See Auer, LP., 11:44721 
Yokota, Norio, See Muraoka, Susumu, 
11:43664 
ee ae a 
linear collider, 11:44095 (RA;JP;In 


apanese) 
Wehepeen Chiaki, See Miyagaki, Morio, 
11:44893 
Yokoyama, K.E., See Cook, T.B., 11:45474 
Yoo, K., Thermal impedance to normal 
— metals, 11:43550 
Yoshida, H., See Hagio, T., 11:43616 


Yoshida, Hiroshi, Study on a multi- 
component palladium alloy membrane 
for the fusion fuel cleanup system. 
Material test-1: mechanical property, 
11:45460 (R;JP;In Japanese) 

Yoshida, Kazuo, See Kanda, Kazutaka, 
11:45052 

Yoshida, Nobuaki, See Otsuka, Takaharu, 
11:45556 

Yoshida, Tadashi, Current logarithmic 
amplifier for the JAERI tandem 
accelerator, 11:44110 (R;JP;In 
Japanese) 

See Katakura, Jun-ichi, 11:44869 
See Mizumoto, Motoharu, 11:44871 

Yoshijima, Tetsuo, See Kondo, Tadami, 
11:43065 

Yoshimura, Kazuyoshi, See Ando, Hiroei, 
11:43062 

Yoshinaga, N., See Wenes, G., 11:45024, 
11:45102 

Yoshioka, Masakazu, Accelerator design, 
11:44084 (RA;JP;In Japanese) 

Yoshizawa, H., See Kohgi, M., 11:43530 

Yoshizawa, M., See Kawamura, T., 
11:43819 

Young, C.L., EPRI’s indoor air 
research, 11:44262 (J;US) 

Young, C.W., See Bybell, D.G., 11:42768 

Young, D.T., See Bame, S.J., 11:44564 

Young, F.W. Jr., See Coltman, R.R. Jr., 
11:45478 

Young, G.R., Oak Ridge proposal 
(HISTRAP), 11 44152 (RA;US) 

Young, J.H., Some energy considerations 
in gamma ray burst location 
determinations by an anisotropic array 
of detectors, 11:44510 (RA;US) 

Young, J.S., Bioaccumulation and food 
chain transfer of corrosion products 
from radioactive stainless steel, 
11:44313 (R;US) 

Young, K.M., See Bitter, M., 11:45387 

See Johnson, L.C., 11:45385 

See Medley, S.S., 11:45372 

See Schilling, G., 11:45371 
Young, N., See Bitter, M., 11:45387 


solar cells, 11:42802 (RA;US) 
See Westbrook, R.D., 11:43729 
Younger, S.M., Atomic data for highly 
charged ions: applications to X-ray 
lasers and plasma spectroscopy, 
11:44588 (RA;US) 

Giant resonances in the electron-impact 
ionization of heavy atoms and ions, 
11:44652 (J;US) 

Yousling, J.G., See Straszheim, W.E., 
11:42492 
Yu, C., ee conn 
tification from nuclear tracer 
curve data for waste 
disposal in porous media, 11:44295 
(J;CH) 
Ya, H.C., Integrate total system approach 
to ice storage designing can provide 
an economic solution while i 
total system comfort, 11:43355 (J;US) 
Yu, P.Y., See Erskine, D., 11:43768 
Yu-Qun, Z., See Packard, R.E., 11:44199 
Yuldashbaeva, Eh.Kh., See Mikhajlov, 
LN., 11:45047 
Yushkevich, Yu.V., See Budzynski, M., 
11:45034 


Zaccai, G., Unfolding of halophilic malate 
dehydrogenase from Halobacterium 
Maris Mortui, 11:44346 (RA;US) 

Zaebst, D.D., Industrial hygiene survey 
report of Millstone Nuclear Power 
Station No. 3 construction site, 
Waterford, Connecticut, 11:42939 
(R;US) 

Zahrt, J.D., Spectra from a cooling 
Planckian source, 11:45380 (J;US) 

a See Adam, I., 11:44963, 


Zalkin, A., See Brennan, J.G., 11:43928, 
11:43929 

Zalyubovskij, I.1., See Belen’kij, V.M., 
11:44943 
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of experiments and i 
11:44574 (R;US) 

Zanelli, J., See Christodoulakis, T., 
11:45198 

Zanette, S.1., See Caride, A.O., 11:45249 


11:42833 (R;US) 

Zappa, O.L., Pulsed gas combustor/ 
preheater for Portland cement. Final 
report, April-September 1985, 
11:42576 (R;US) 

Zarcone, C., See Lenormand, R., 11:44023 

Zarestky, J., Kohn anomaly in metastable 
FCC lanthanum, 11:43472 (RA;US) 

See Mizuki, J., 11:43473 
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Zebroski, E.L., See Braun, C., 11:42966 

Zehner, D.M., See DiDio, R.A., 11:43496 

See Gruzalski, G.R., 11:43494, 11:43495, 
11:43590, 11:43591 
Zeigler, J.M., Soluble silylated 
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type polymers, 11:43625 (P;US) 
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11:44466 

Zemel, A., See Hamill, J., 11:44968 

See Penninga, J., 11:45039 
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11:44591 
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See Lichty, P.D., 11:44238 
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Zhoviiev, U.Yu., M1-transitions in the 
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(RA;SU;In Russian) 

Studying the decrease in gamma 

radiation energy doppler shift for a 
Kr nucleus, 11:44930 (RA;SU;In 
Russian) 

Ziegler, A.A., See Nelson, R.E., 11:42704 


Hospital, 11:43394 (J;US) 
Zielinska, B., Reaction of dinitrogen 
— fluoranthene, 11:43880 


R.A., See Flaherty, P.A., 
11:43215 


A.H., See Alves, N.A., 
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11:45354 
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report, August-July, 1985, 11:42756 
(RUS) 


Zimmt, M.B., 
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intersystem 
crossing vs. chain dynamics, 11:43882 


GJ;US) 
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R.A., See Nelson, L.P., 
11:42520 
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report, December 1, 1984-November 
30, 1985, 11:42577 (R;US) 
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J; 
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Zykov, Yu.Yu., B(E1)/B(E2) ratios in 
ruthenium and cadmium nuclei in the 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 


The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
Oe eee, descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 

in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., See Oe ee 
"See also references” used to indicate where to find references 
on Galles edidtehen dine ana. eesnguee Saline or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 


A 


A CODES 
Stability analysis code ‘ALPHE II’ for forced-cooled 
superconducting coils, 11:45459 (R;JP;In Japanese) 
A1-1070 RESONANCES 
Hadronic Particle Decay 
Gradient-invariant calculation of Ai: — wp and Ai — wy 
decay amplitudes, 11:44743 (R;SU;In Russian) 
Radiative Decay 
Gradient-invariant calculation of A: —> mp and A: — my 
decay amplitudes, 11:44743 (R;SU;In Russian) 


See ACETYLAMINOFLUORENES 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
A-BOMB SURVIVORS 
Radiation Doses 
New dosimetry for A-bomb survivors, 11:44422 (J;GB) 


ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 


Radiological Research Accelerator Facility. Progress report, 
April 1-November 30, 1986, 11:44081 (R;US) 


Research Accelerator Facility. Progress report, 
nae 1-November 30, 1936, 11:44081 (R;US) 
ACCELERATORS 


See also HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 


Beam Bunching 
On wake field accelerator, 11:44087 (RA;JP;In Japanese) 
Gratings 
Charged particle accelerator grating, 11:44143 (P;US) 
Magnetic Fields 
Megagauss magnetic field generation on Proto-II, 11:44138 
(R;US) 
Meetings 
ings of the workshop on the future accelerator and 
physics, 11:44706 (R;JP) 
On-Line Control 
Portable touch terminal for equipment control, 11:44108 
(R;JP;In Japanese) 
Uses 
100 kV-ion accelerator for study of chemical reactions, 
11:44083 (R;JP;In Japanese) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 


See IRRADIATION 
RADIATION ACCIDENTS 


ACCIDENTS 


See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
Emergency Plans 
Hazards assessment of worst-case transportation accidents 
involving radioactive materials, 11:42717 (J;US) 
Hazards 


Hazards assessment of worst-case transportation acci 
involving radioactive materials, 11:42717 (J;US) 
ACES 
See QUARKS 
ACETALDEHYDE 
Chemical Reactions 
Crossed-beam studies of energy and angular distributions of 
organometallic reactions: decarbonylation of acetaldehyde 
by Fe* and Cr*, 11:44653 (J;US) 
Ton-Molecule Collisions 


organometallic " 
by Fe* and Cr*, 11:44653 (J;US) 
ACETATES 
Catalytic Effects 
Low temperature catalysts for methanol production, 11:43897 
(P;US) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETYLAMINOFLUORENES 
DNA Adducts 
Carcinogen-DNA interaction study by base sequence 
inting. Final report, July 1, 1983-June 30, 1986, 
11:44333 (R;US) 





ACID RAIN 


Chemistry 
Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO: oxidation in cloud 
water, 11:44255 (J;US) 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Aqueous solubility and reactivity of nitrous acid, 11:44256 
G;US) 

Organic-inorganic ion relationships 
a 11:44257 (J;US) 
Biological Effects : 
Acid rain interactions with leaf surfaces: a review, 11:44270 

(BA;US) 
Decision Making 
Selected papers from the annual meeting of the British 
Association for the Advancement of Science held at 
Strathclyde, Scotland on August 26-30, 1985. Section O, 
11:43171 (R;US) 
Environmental Effects 
Productivity of field-grown soybeans (Amsoy and Williams) 
exposed to simulated acidic rain, 11:44288 (BA;US) 
Environmental Impacts 
Acid deposition: a national problem, 11:44269 (BA;US) 
Environmental Transport 
Acid deposition: a national problem, 11:44269 (BA;US) 
Foliar Uptake 
Acid rain interactions with leaf surfaces: a review, 11:44270 
(BA;US) 
Chemical Analysis 
Method for determination of 51*O and concentration of HsO: 
in rainwater, 11:44252 (J;US) 


in North American 


Simulation 
Productivity of field-grown soybeans (Amsoy and Williams) 
exposed to simulated acidic rain, 11:44288 (BA;US) 
Structural Chemical Analysis 
Acid clusters, 11:44251 (J;US) 
ACIDIFICATION 
Environmental Impacts 
Effects of aluminum and acidity of the drift, mortality, and 
molting of stream insects. Research report, 11:44304 (R;US) 
ACOUSTIC TESTING 
See also ULTRASONIC TESTING 
Inverse Scattering Problem 
Three dimensional inverse for the classical wave 
equation with variable speed, 11:44034 (BA;US) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACRYLATES 
Phase Transformations 
Polymer-encased vesicles derived from 
ylammonium methacrylate, 11:43891 
G;US) 


Reactions 
Polymer-encased vesicles derived from 
dioctadecyldimethylammonium methacrylate, 11:43891 
G;US) 


Polymer-encased vesicles derived from 


ylammonium methacrylate, 11:43891 
G;US) 


Polymer-encased vesicles derived from 
dioctadecyldimeth 


ylammonium methacrylate, 11:43891 
(J;US) 
Surface 


Properties 
Polymer-encased vesicles derived from 
dioctadecyldimethy!ammonium methacrylate, 11:43891 
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Theoretical analysis of fission cross sections for actinides, 
11:45053 (RA;JP) 
Moment of Inertia 
Alignment effects on the properties of the negative parity 
bands in actinides, 11:43456 (RA;FI) 
Rotational States 
Alignment effects on the properties of the negative parity 
bands in actinides, 11:43456 (RA;FI) 
ACTINIDES 
See also AMERICIUM 
BERKELIUM 


Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 


Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
ACTINIUM 225 
Decay 
Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:45056 (J;US) 
ACTIVATED CARBON 
Sorptive Properties 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Surface Treatments 
Modification of cation-exchange properties of activated carbon 
by treatment with nitric acid, 11:43669 (RA;US) 
ACTIVATION ANALYSIS 
Activation analysis - a method of trace element determination 
(Neutron activation analysis with short-lived isotopes), 
11:43801 (RA;AT;In German) 
Uses 
Application examples of activation analysis, 11:43802 
(RA;AT;In German) 
ACTIVATION ENERGY 
Data Analysis 
Graphical analysis of processes with multiple activation 
energies, 11:43809 (J;US) 
Methods 


ical analysis of processes with multiple activation 
energies, 11:43809 (J;US) 

ACTIVATION HEAT 

See ACTIVATION ENERGY 
ADAPTIVE INTRUSION DATA SYSTEMS 

See INTRUSION DETECTION SYSTEMS 
ADENOCARCINOMAS 

See CARCINOMAS 
ADENOSINE TRIPHOSPHATASE 

See ATP-ASE 
ADHESION 

Mathematical Models 
Model for bimetallic interfaces, 11:45157 (R;XA) 

ADIABATIC PROCESSES 


Adiabatic thermal explosion in a small system-comparison of 
the stochastic approach with the molecular dynamics 
simulation, 11:43933 (R;XA) 

Stochastic Processes 

Adiabatic thermal explosion in a small system-comparison of 
the stochastic approach with the molecular dynamics 
simulation, 11:43933 (R;XA) 

AERE 
Hot Labs 

Advanced facilities for radiochemistry at Harwell, 11:43955 

(R;GB) 
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AEROBIC DIGESTION 


Advantages of the gas-exchange approach to mi i 
studies. Memorandum report 1983-1985, 11:42786 ne 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Chemical Reactions 


Use of x-ray powder diffractometry 
and microencapsulation 


11:43873 (R;US) 


Correlation for aerosol sedimentation, 11:43105 (J;US) 
AFTER-HEAT REMOVAL 
Natural Convection 
EBR-II shutdown het removal testing program results and 
plans, 11:43126 (J;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Fermentation 
Study of the membrane lipidic composition of Clostridium 
acetobutylicum in relation with the production of solvents, 
11:42766 (R;FR;In French) 


Effect of catalyst type and concentration on thermal 
gesification of high-molstere biomass feedsocis, 11:42757 


exposures that mimic ambient 
conditions in agricultural areas, 11:44231 (R;US) 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
AIR 
See also SURFACE AIR 


Particle Theory 
Cherenkov radiation and electromagnetic pulse produced by 
electron beams traversing a finite path in air, 11:45121 
(R;US) 
Chemical Reaction Kinetics 
Surface chemistry of ceramic thin film and powder surfaces, 
11:43850 (R;US) 
Reactions 


Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 
Gas Analysis 
Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 


Radioactivity 
Variations of time-av: radon concentrations in the 
outside air, 11:44274 (RA;NL) 
Quantitative Chemical Analysis 
Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 
Radiation Transport 
Study of off-axis radiation-energy deposition from 100 MeV 
electrons traversing through water, liquid nitrogen, and air. 
Technical report, 11:45120 (R;US) 
Radionuclide Migration 
Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Sensitivity analysis of affecting radon barrier cover 
thickness, 11:42708 (BA;US) 
AIR CLEANING SYSTEMS 


Explosions 
Simulation of explosions in air cleaning systems and 
comparison of the results with computer code predictions, 
11:43072 (R;US) 
AIR CONDITIONING 
Energy Consumption 
Augmented air conditioning reduces energy consumption, 
11:43281 (RA;US) 


Energy Demand 
Energy conservation through testing, adjusting and balancing, 
11:43280 (RA;US) 


- desiccant cooling in the marketplace, 11:43347 
G;US) 
AIR FILTERS 
Performance Testing 


11:43873 (R;US) 
AIR HEATERS 
Bench-Scale Experiments 
Experimental results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
Performance Testing 
i results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
Vortex Flow 
Experimental results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Information Systems 
National Air-Toxics Information Clearinghouse: NATICH data 
base report on state and local agency air-toxics activities. 
Final report, 11:44233 (R;US) 
Legal Aspects 
Activities of the EPA (Environmental Protection Agency) 
Model Clearinghouse. A summary report: FY81-FY85, 
11:44280 (R;US) 


Regulations 
Activities of the EPA (Environmental Protection Agency) 
Model Clearinghouse. A summary report: FY81-FY85, 
11:44280 (R;US) 
Remedial Action 
Health hazard evaluation report HETA 84-368-1624, FMC 
Corporation, San Jose, California, 11:44226 (R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Novel NOx catalyst preparational method. Final report, 
11:44225 (R;US) 
Use of natural gas for environmental purposes, 11:44260 (J;US) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Research Programs 
EPA’s LIMB research, 
program, 11:44263 (J;US) 
Evaluation of fundamental phenomena associated with NO/sub 
X/ control and sulfur capture in slagging precombustors, 
11:44265 (J;US) 
AIR POLLUTION MONITORING 
Accuracy 
Use of x-ray powder diffractometry 
and microencapsulation 


it, and demonstration 


11:43873 (R;US) 
Errors 
Use of x-ray powder di i 
and 


11:43873 mS) 
AIR PREHEATERS 

See AIR HEATERS 
AIRBORNE PARTICLES 

See PARTICULATES 
AIRBORNE PARTICULATES 

See PARTICULATES 
AIRCRAFT ACCIDENTS 





ALARM DOSEMETERS 
Design 


ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
See also INTRUSION DETECTION SYSTEMS 


Alarm sensor apparatus for closures, 11:43967 (P;US) 
ALCATOR DEVICE 


Computerized Control 
system, 11:45499 (J;US) 

Data Acquisition Systems 

system, 11:45499 (J;US) 


Spectra 
Alcator C vertical viewing electron cyclotron emission 
diagnostic, 11:45347 (J;US) _ 


(invited), 11:45345 (J;US) 


VUV study of impurity generation during ICRF heating 
experiments on the Alcator C tokamak, 11:45264 (R;US) 


Diagnostics 

Alcator C vertical viewing electron cyclotron emission 

— 11:45347 (J;US) 
Electron temperature measurements from line ratios of He- and 
H-like argon in the Alcator C tokamak, 11:45390 (J;US) 

Janus, a bidirectional, multifunctional plasma diagnostic, 
11:45303 (J;US) 

Measurements of mildly relativistic electron distribution 
functions during lower hybrid heating and current drive 
(invited), 11:45345 (J;US) 

Poloidal rotation in Alcator C, 11:45362 (J;US) 

VUV study of impurity generation during ICRF heating 
experiments on the Alcator C tokamak, 11:45264 (R;US) 

Plasma 


Heating 
Measurements of mildly relativistic electron distribution 


functions during lower hybrid heating and current drive 
(invited), 11:45345 (J;US) 
ALCOHOLS 
See also BUTANOLS 


ETHANOL 
GLYCEROL 
METHANOL 
PVA 


Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technical progress report, January-March 1986, 
11:42763 (R;US) 

ALGAE 
See also ULVA 
Anaerobic Digestion 

Anaerobic digestion of aquatic plant biomass, 11:42750 
(R;FR;In French) 

ALKALI METAL COMPOUNDS 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
F Centers 


F-italic -center production in alkali halide crystals by 
monochromatic x-ray and ultraviolet radiation, 11:43761 
G;US) 


Model for the enhanced conductivity of an ionic conductor 
containing submicron insulator particles, 11:43735 (RA;US) 
Phase Transformations 
Comparative study of semi-empirical interionic potentials for 
i - II, 11:43649 (R;XA) 


Elastic jellium sphere in a static electric field, 11:43537 (J;US) 
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Solvent Extraction 
Selectivity and equilibria in extraction with macrocycles in 
synergistic conibination with organophilic acids, 11:43870 
(R;US) 
EARTH METAL COMPOUNDS 
See also MAGNESIUM COMPOUNDS 
Dissolution 
Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
RADIUM 
Solvent Extraction 
Selectivity and equilibria in extraction with macrocycles in 
synergistic combination with organophilic acids, 11:43870 
(R;US) 
ALKANES 


See also BUTANE 
CYCLOALKANES 
METHANE 


Chemical 
ion and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Chemical Reactions 


and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Structure 


Crystal 
and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE),L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Electronic Structure 


@ bonding in trisilylamine and related compounds, 11:43868 
(J;US) 
X-ray photoelectron spectroscopic study of uranium 
compounds, 11:43927 (J;US) 
Structure 


X-ray photoelectron spectroscopic 
compounds, 11:43927 (J;US) 
Photochemical Reactions 


study of uranium 


of large ring 2-phenylcyclanones. Formation 
of cyclophanes and ion by a ship in bottle and by 
a reptation strategy, 11:43913 (J;US) 


See ALKYNES 
ALKYLATES 
See ALCOHOLS 
ALKYLATING AGENTS 
Chemical Reactions 
Reaction of the (111) faces of single-crystal indium phosphide 
with alkylating agents: evidence for selective reaction of the 
p-rich face, 11:43861 (J;US) 
ALKYNES 
Chemical Reactions 
Cobalt-mediated [2 + 2 + 2] cycloadditions of alkynes to the 
indole 2,3-double bond: an extremely facile entry into the 
novel 4a,9a-dihydro-9H-carbazole nucleus, 11:43896 (J;US) 
ALLENE 
Chemical Reactions 
Ring opening of cyclopropylidenes to allenes: reactions with 
transition regions, free internal motions, steric 
hindrances, and long-range dipolar interactions, 11:43886 
(J;US) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
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Surface attack on metals in the presence of liquid metals. Final 
report, 11:43422 (R;US) 
Resistance 


Corrosion 
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11:44079 (J;US) 


Application of infrared technique in research of mechanical 
properties, 11:43451 (R;XA) 


‘esting 
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11:43558 (BA;US) 


Properties 
Surface attack on metals in the presence of liquid metals. Final 
report, 11:43422 (R;US) 
Infrared 


of infrared i 
properties, 11:43451 (R;XA) 


Susceptibility of a quantum spin glass in the Sherrington- 
Kirkpatrick model, 11:43446 (R;XA) 
Materials Testing 
Status of corrosion research for condensing heat exchangers, 
11:44079 (J;US) 
Spin Glass State 
Susceptibility of a quantum spin glass in the Sherrington- 
Kirkpatrick model, 11:43446 (R;XA) 
‘esting 


in research of mechanical 


propeny! i 
gas phase, 11:43885 (J;US) 
Chemical Reactions 
CeHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 
Molecular Structure 
C.Hs~ isomers. 
tautomeric propenyl ions and 
pio 11:43885 (J;US) 
ALPHA PARTICLES 
Enmitted by nuclei. 
Energy Spectra 
Use of the Kalman filter in signal processing 
ja an 11:45332 (J;US) 


Diagnostics 
Use of the Kalman filter in signal to reduce beam 
requirements for alpha-particle diagnostics, 11:45332 (J;US) 


and theoretical studies of 
the cyclopropyl anion in the 


to reduce beam 


RBE 
internal alpha emitters, 11:44421 (J;GB) 
ALPHA REACTIONS 
Cluster Model 
Analytical 1-dependent real optical potential according to 
alpha-cluster model, 11:44885 (R;XA) 


Fragmentation 
Alpha-induced fragmentation of highly excited states in *Mg, 
11:44908 (RA;NL) 
Nuclear Reaction Yield 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
One-Nucleon Transfer Reactions 
Evidence for shape coexistance in *',*Kr, 11:44919 (RA;FI) 
Particle Production 
Large p sub(T) 2° production in high energy aca collisions: 
strange or normal, 11:44696 (RA;PL) 
Quasi-Elastic Scattering 
aa oe 11:44907 
Nuclear reactions and structure: charged-particle induced 
reactions, 11:44911 (RA;ZA) 


effects of 


Contributions of various reaction processes to the inclusive 
**Si(a, t) and (a, *He) spectra, 11:44909 (RA;NL) 


using "Mini-apelsin 
spectrometers in the **Se(a,2n) reaction, 11:44934 
(RA;SU;In Russian) 

Studying the doppler shift decrease (DSD) for the energy of 
gamma radiation emitted in the **Se(a,2ny)"Kr, 11:44932 
(RA;SU;In Russian) 

Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 

ALPHA-BEARING WASTES 
Waste Transportation 
TRU Waste Management Program. Cost/schedule 
optimization analysis, 11:42654 (R;US) 
ALTERNATE FUELS 
See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALUMINATES 
ea aan 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Free Energy 

Analyses of thermodynamic properties of molten slags, 

11:42490 (BA;US) 
Phase Diagrams 

Analyses of thermodynamic properties of molten slags, 

11:42490 (BA;US) 


Properties 
Analyses of thermodynamic properties of molten slags, 
11:42490 (BA;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Ablation 
Numerical simulation of the laser-target interaction and blast- 
wave formation in the DNA/NRL (Defense Nuclear 
Agency/Naval Research Laboratory) laser experiment. 
Memorandum report, 11:45526 (R;US) 
Crystal Structure 
Truncation-induced relaxations for a high-index surface, 
11:43498 (RA;US) 
Hydrogen Embrittlement 
On the determination of the hydrogen fugacity in an 
environmental cell TEM facility, 11:43555 (J;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 


. 





ALUMINIUM 
Materiais Working 


Materials Working 
Planarization of metal films for multilevel interconnects, 
11:43781 (P;US) 


Atomic mechanisms of oxide nucleation and growth at the 
aluminum/oxide interface: a high-resolution transmission 
electron microscopy study, 11:43464 (R;US) 

Physical Radiation Effects 

Depth distribution of self-ion damage and comparison of ion 

damage rates to neutron damage rates for aluminum, 
11:43503 (RA;US) 


Reflectivity 
Performance of oblique angle of incidence collection systems 
in the VUV, 11:43462 (R;US) 
Relative i of surface and volume scattering in all- 
dielectric mirrors, 11:43773 (J;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
Water Pollution 
Effects of aluminum and acidity of the drift, mortality, and 
molting of stream insects. Research report, 11:44304 (R;US) 
27 


Energy Levels 
Excitation of nucleus high-lying levels in resonance scattering 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
Resonance Scattering 
Excitation of nucleus high-lying levels in resonance 
of neutron capture gamma quanta, ‘ea ASO 


Nuclei production following 30 MeV/u C and ™‘N induced 
reactions, 11:44898 (RA;FI) 
Neon 20 Reactions 
Heavy residues in Ne induced reactions on light nuclei, 
11:44910 (RA;NL) 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Nitrogen 14 Reactions 
Nuclei production following 30 MeV/u “C and **N induced 
reactions, 11:44898 (RA;FI) 
Oxygen 16 Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Proton Reactions 


Analyzing power for the (p-vector, ax) reaction in the 
continuum at E sub(p) = 72 MeV, 11:44888 (RA;PL) 

Effects of the GDR as seen in the *”Al(p, -y)*Si reaction at 
subbarrier energies, 11:44900 (RA;PL) 

Structure in.the continuum a-particle spectra from the (p, ax) 
reaction on *C and *7Al, 11:44890 (RA;PL) 

ALUMINIUM ALLOYS 
Crystal Structure 

Rippled relaxation in the (110) surface of the ordered metallic 
alloy NiAl, 11:43484 (RA;US) 

SAXS study of decomposition in Al-2.6 wt % Li alloys, 
11:43468 (RA;US) 

Structure 


L edge XANES studies of charge redistribution upon 
compound formation in gold and nickel metallic compounds, 
11:43425 (R;US) 

Ferromagnetism 

Ferromagnetism in NisAl-based alloys containing Fe, 11:43518 
(RA;US) 

Grain 


An atom probe field ion microscope study of boron decorated 
boundaries in NisAl, 11:43552 (J;US) 


Ton Implantation 
Ion implantation of surgical Ti-6A1-4V alloys, 11:43501 
(RA;US) 
Physical Radiation Effects 
Formation of superconductive Al(GeSi) alloys by low- 
temperature laser-quenching methods, 11:43516 (RA;US) 
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Ion beam mixing in Ni-Al and Pd-Al alloy systems, 11:43500 
(RA;US) 
Production 


Boron-carbide-aluminum and boron-carbide-reactive metal 
cermets (B,C-Al), 11:43604 (P;US) 
Structural Chemical Analysis 
Microchemical analysis of polycrystalline NisAl and other 
ordered alloys using the field-ion microscope atom probe. 
Progress report, 11:43440 (R;US) 


Superconductivity 
Formation of superconductive Al(GeSi) alloys by low- 
temperature laser-quenching methods, 11:43516 (RA;US) 
ALUMINIUM ARSENIDES 
Crystal Field 
Hydrogenic donor in a quantum well with an electric field, 
11:43647 (R;XA) 
Conductivity 


hopping conduction in a 2D impurity band, 


levels for a quantum well 
with an applied electric field, 11:43640 (R;XA) 
Electronic Structure 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Energy Levels 
Resonant impurity states in a quantum well, 11:43657 (R;XA) 


Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Physical Radiation Effects 
Modeling and DLTS analysis of irradiated III-V multijunction 
solar cells. Final report, November 1984-October 1985, 
11:42787 (R;US) 
Superlattices 
Band inversion in GaAs-Alsub(x) Gasub(1-x)As superlattices 
induced by a magnetic field, 11:43651 (R;XA) 
COMPLEXES 


Chemical Preparation 
Four zirconium iodide cluster centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 
Crystal Structure 
Four zirconium iodide cluster phases centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 


Structure study of a GaSb/AISb strained layer superlattice, 
11:43685 (RA;US) 


Impedance of metal-solid electrolyte interfaces, 11:43513 
(RA;US) 
ALUMINIUM OXIDES 
Influence of Al,Os on properties of yttria-stabilized zirconia- 
ALO; composites. Interim report, October 1985-April 1986, 
11:43607 (R;US) 
Catalytic Effects 
Development of a two-step nitric oxide decomposition process, 
11:42497 (RA;US) 
Reactions 


Reaction of polycrystalline Na 8”-alumina with CO; and HzO 
and the formation of hydroxyl groups, 11:43732 (RA;US) 
Crystal Structure 
Shell model calculations for stoichiometric Na B-alumina, 
11:43734 (RA;US) 
Diffusion 


Hydrogen diffusion in Pb B”-alumina, 11:43733 (RA;US) 
Ionic conduction and water diffusion in Li B-alumina, 11:43730 
(RA;US) 
11:43734 (RA;US) 
Electric 


Conductivity 
Tonic conduction and water diffusion in Li B-alumina, 11:43730 
(RA;US) 
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Hydration thermodynamics of Na B- and Na 8”-alumina, 
11:43731 (RA;US) 
Ton Implantation 
Behavior of implanted a-AlOs in an oxidizing annealing 
environment, 11:43702 (RA;US) 
Damage accumulation in ceramics during ion implantation, 
11:43600 (J;NL) 
Formation of amorphous layers in Al,O; by ion implantation, 
11:43585 (RA;US) 
Thermal annealing of Fe-implanted AkOs in oxidizing and 
reducing environments, 11:43586 (RA;US) 
Lattice Vibrations 
Dispersion of surface polaritons in uniaxial AlOs, 11:43738 
sani (RA;US) 


Atomic mechanisms of oxide nucleation and growth at the 
aluminum/oxide interface: a high-resolution transmission 
electron microscopy study, 11:43464 (R;US) 

Physical Radiation Effects 
11:43600 (J;NL) 
Surface Properties 
Dispersion of surface polaritons in uniaxial AlgOs, 11:43738 
(RA;US) 

ALUMINUM 

See ALUMINIUM 
ALVEOLI (PULMONARY) 

See LUNGS 
AMALGAMS 

See MERCURY ALLOYS 
AMERICIUM — 

Environmental Transport 

Uptake of plutonium-239, 240, americium-241, strontium-90 

into plants, 11:42711 (RA;NL) 
Lattice Parameters 

New look at the atomic volumes of the 8-form of the 

transplutonium metals, 11:43435 (R;US) 
Root Absorption 

Uptake of plutonium, americium, curium, and neptunium in 
plants cultivated under greenhouse conditions, 11:44406 
(RA;NL) 

Solvent Extraction 

New ion and solvent extractants for pre-analysis 

separation of actinides, 11:43798 (RA;XA) 


Organic complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 


Spectrophotometry of transuranium elements in reprocessing, 
11:42635 (R;FR;In French) 


Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
Volume 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 
AMERICIUM 241 
Isotope Dilution 
Americium determination using dilution mass 
spectrometry aunt 11242633 ann 
Mass Spectroscopy 
Americium determination using an isotope dilution mass 
spectrometry technique, 11:42633 (BA;US) 


Photoreduction of indigo dyes by electron donors. One- and 
two-electron-transfer reactions as a consequence of excited- 
state quenching, 11:43911 (J;US) 


See also RHODAMINES 
Electronic Structure 
@ bonding in trisilylamine and related compounds, 11:43868 
G;US) 


AMMONIUM PHOSPHATES 
Dielectric Properties 


Photochemical Reactions 
Photoreduction of indigo dyes by electron donors. One- and 
two-electron-transfer reactions as a consequence of excited- 
state quenching, 11:43911 (J;US) 
Photoionization 
Measurement of the quantum efficiency of TMAE and TEA 
from threshold to 120 nm, 11:44160 (R;US) 
Solvent Properties 
Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Final report, October 1, 1983- 
September 31, 1985, 11:42454 (R;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Catalytic Effects 
A comparison of the activity, selectivity and kinetics of several 
iron-based Fischer-Tropsch catalysts, 11:42760 (J;US) 
Chemical Preparation 
EXAFS of Klebsiella pneumoniae nitrogenase MoFe protein 
from wild-type and nif V mutant strains, 11:44348 (J;US) 


tautomeric propenyl i 
gas phase, 11:43885 (J;US) 


id production process) 
report, 11:42805 (R;US) 
Redox Reactions 
Novel NOx catalyst preparational method. Final report, 
11:44225 (R;US) 
AMMONIUM CHLORIDES 


-tetramethylbenzidine 
studied by electron spin resonance, 11:43881 (J;US) 
AMMONIUM COMPOUNDS 
See also AMMONIUM PHOSPHATES 
Phase Transformations 
Polymer-encased vesicles derived from 


ylammonium methacrylate, 11:43891 
(J;US) 


Polymer-encased vesicles derived from 
ylammonium methacrylate, 11:43891 
GUS) 


Polymer-encased vesicles derived from 
dioctadecyldimethylammonium methacrylate, 11:43891 
G;US) 


Polymer-encased vesicles derived from 
ylammonium methacrylate, 11:43891 
GUS) 
Surface 


Properties 
Polymer-encased vesicles derived from 
dioctadecyldimethylammonium methacrylate, 11:43891 
(J;US) 
AMMONIUM PHOSPHATES 
Crystal-Phase Transformations 
Pressure dependence of proton glass freezing in Rb/sub 1- 
//sab x-italic/(NH,)/sub x-italic/HaPQ,, 11:43755 (J;US) 
Dielectric Properties 
Pressure of proton glass freezing in Rb/sub 1- 
//sub x-italic/(NH,)/sub x-italic/HgPO,, 11:43755 (J;US) 





AMORPHOUS STATE 
Mathematical Modeis 


AMORPHOUS STATE 
Mathematical Models 
Theory of amorphization kinetics in intermetallics, 11:43548 
G;NL) 


See also MICROWAVE AMPLIFIERS 
Design 
Bidirectional amplifier, 11:44070 (P;US) 


Bidirectional amplifier, 11:44070 (P;US) 
AMYLUM 
See STARCH 
ANAEROBIC DIGESTION 
Kinetics 


Identification and evaluation of potentialities of methanogenic 


microbial systems, 11:42749 (R;FR;In French) 


Monitoring 
Advantages of the gas-exchange approach to microbiological 
studies. Memorandum report 1983-1985, 11:42786 (R;US) 
ANALOG-TO-DIGITAL CONVERTERS 


Design 
Design of low-power, high-resolution, analog-to-digital 
conversion systems with sampling rates less than 1 kHz, 
11:45519 (R;US) 
Testing 
Techniques for testing a 15-bit data acquisition system, 
11:45520 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 


Angra Dosreis, Rio De Janeiro, Brazil 
Controlled Atmospheres 


Measurement of the meteorological parameters in Almirante 
Alvaro Alberto nuclear power plant using captive balloon, 
11:42937 (R;BR;In Portuguese) 

Environment 


environmental monitoring program 
indy eaddatbelidhean seapened tes canta the 
requirements of the regulatory member and to assure the 
population safety, 11:42935 (R;BR;In Portuguese) 


Measurement of the meteorological parameters in Almirante 
Alvaro Alberto nuclear power plant using captive balloon, 
11:42937 (R;BR;In Portuguese) 

Radiation Monitoring 


ee 


the 
population safety, 11:42935 (R;BR;In Portuguese) 
Reactor Commissioning 


Experience of analysis of the operational occurrences in 
a ee 


of analysis of the operational occurrences in 
Angra-1 Se nt 11:42936 (R;BR;In 


ANGRA REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
Controlled Atmospheres 
Measurement of the meteorological parameters in Almirante 
Alvaro Alberto nuclear power plant using captive balloon, 
11:42937 (R;BR;In Portuguese) 
Foundations 


Some conclusions about the concrete of the bored 
piles of Angra 2 nuclear power plant, 11:42933 (RA;BR) 


Measurement of the meteorological parameters in Almirante 
Alvaro Alberto nuclear power plant using captive balloon, 
11:42937 (R;BR;In Portuguese) 

Ultimate Strength 
Some conclusions about the concrete of the bored 
piles of Angra 2 nuclear power plant, 11:42933 (RA;BR) 
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ANGRA-3 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 


Onset of chaos in Duffing oscillator systems, 11:45247 (BA;US) 
Morse Potential 
Isotopic substitution as a symmetry operation 
vibrational spectroscopy, 11:43844 (R;US) 
ANIMAL CELLS 
Includes human ceils. 
See also CHO CELLS 
HYBRIDOMAS 


Cell Cultures 
Multivariate analysis and list mode processing of 
subpopulations for vouierosten tt 11:44353 
G;US) 


Multivariate analysis and list mode processing of murine 
ietic subpopulations for cytokinetic studies, 11:44353 
G;US) 


ANIONS 
Chemical Preparation 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl! anion in the 
gas phase, 11:43885 (J;US) 
Chemical Reactions 
CsH;~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 
Molecular Structure 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 
ANODES 
Aging 
Results from some anode wire aging tests, 11:44185 (R;US) 


in molecular 


Using fuel cells or anode depolarization to reduce 
energy consumption, 11:43901 (BA;US) 
ANTENNAS 
See also RADIO TELESCOPES 


Method of making radio frequency ion source antenna and 
such antenna, 11:44076 (P;US) 
RF Systems 
Method of making radio frequency ion source antenna and 
such antenna, 11:44076 (P;US) 
ANTIBODIES 
Measuring Instruments 
Field emission chemical sensor for receptor/binder, such as 
antigen/antibody, 11:44178 (P;US) 
ANTIGENS 


Development of a vaccine for bacterial kidney disease in 
salmon. Annual report, FY 1985, 11:44325 (R;US) 
Measuring Instruments 
Field emission chemical sensor for receptor/binder, such as 
antigen/antibody, 11:44178 (P;US) 
AGENTS 


Antihypertensive neutral lipid, 11:44376 (P;US) 
ANTILAMBDA PARTICLES 


Particle Production 
Inclusive Ksub(s)sup(0)A, Ksub(s)sup(0) anti A and A antiA 
pair production in Ksup(+-)p interactions at 32 GeV/c, 
11:44694 (R;SU;In Russian) 
ANTIMONY 119 
Moessbauer Effect 
Internal oxidation of Sb impurities in silver, 11:43460 (RA;NL) 
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Oxidation 
Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
Internal oxidation of Sb impurities in silver, 11:43460 (RA;NL) 
ANTIMONY ALLOYS 
Electronic Structure 
L edge XANES studies of charge redistribution upon 
compound formation in gold and nickel metallic compounds, 
11:43425 (R;US) 
ANTIMONY COMPOUNDS 
Crystal Lattices 
Structure study of a GaSb/AISb strained layer superlattice, 
11:43685 (RA;US) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Charged Currents 
Summary of CDHS results on charged current in upsilon sup(- 
) -nucleon interactions, 11:44700 (RA;PL) 
ANTIPROTON BEAMS 
Beam Production 
Antiproton source, 11:44113 (RA;JP) 


Physics overview of the Fermilab Low Energy Antiproton 
Facility Workshop, 11:44090 (R;US) 
ANTIPROTON REACTIONS 
Annihilation 
Creating high energy density in nuclei with energetic 
antiparticles, 11:45108 (R;US) 
ANTIPROTONS 
Production 
Antimatter breeders?, 11:43047 (J;GB) 
ANTIREFLECTION COATINGS 


Solvent-evaporation technique for depositing thin films on 
optical substrates. Master's thesis, 11:43572 (R;US) 
ANTIXI PARTICLES 
Particle Production 
Production of yO and Xi-bar® hyperons by 400-GeV protons, 
11:44722 (J;US) 
APARTMENT BUILDINGS 
Energy Analysis 
Improving diagnostics and energy analysis for multifamily 
buildings: a case study, 11:43325 (R;US) 
Energy Conservation 
Measured energy savings in retrofitted multifamily buildings, 
11:43346 (J;US) 
Space Heating 
Improving di and energy analysis for multifamily 
buildings: a case study, 11:43325 (R;US) 
APATITES 
Age Estimation 
On the reproducibility of apatite fission-track plateau-age 
dating, 11:44436 (R;BR) 
Fission Tracks 
On the reproducibility of apatite fission-track plateau-age 
dating, 11:44436 (R;BR) 
APERTURES 
Fabrication 
Manufacture, observation, and test of membranes with 
locatable single pores, 11:44199 (J;US) 
Performance 
Simple model of pinhole closure in high-energy-density 
experiments, 11:45397 (J;US) 
Performance Testing 
Manufacture, observation, and test of membranes with 
locatable single pores, 11:44199 (J;US) 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 


Tritium in the aquatic environment, 11:44311 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also CETACEANS 


MOLLUSCS 


ARGON 40 REACTIONS 
lon-Atom Collisions 


WATER HYACINTHS 
Anaerobic 


Digestion 
Amnarchte Gigution of sqeatic plant bomen, 11402730 


Unified approach to characterization of collisions between 
reactive radical pairs in solution. Final report, 11:43916 
(R;US) 

ARCTIC REGIONS 
Natural Gas Deposits 

Arctic and offshore research. Technology status report, 

11:42538 (R;US) 
Petroleum Deposits 

Arctic and offshore research. Technology status report, 

11:42538 (R;US) 
Resource Development 
Arctic and offshore research. Technology status report, 
11:42538 (R;US) 
ARDENNES REACTOR 
Chooz, Ardennes, France 
Radiation Monitoring 

Improvement of the surveillance of the S.E.N.A. PWR reactor 

vessel, 11:42918 (R;FR;In French) 
ARGON 


Spectra 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
Charged-Particle Transport 
Electron beam deposition studies of the rare gases, 11:45128 
G;US) 
Electron Collisions 
Calculation of single- and double-photon free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
Final report, September 1980-February 1983, 11:44571 
(R;US) 
Electron-Atom Collisions 
Electron beam deposition studies of the rare gases, 11:45128 
(J;US) 
Inner-Shell Ionization 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 
Ton Sources 
Production of very-low-energy highly charged ions by 
radiation, 11:44651 (J;US) 
Laser Implosions 
Argon-puff-gas soft x-ray laser. Memorandum report, 11:43994 
(R;US) 

Photoionization 
Production of very-low-energy highly 
synchrotron radiation, 11:44651 (J;US) 

X-Ray Fluorescence Analysis 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
ARGON 32 
Delayed Protons 
Study of the giant Gamow-Teller resonance in nuclear beta- 
decay, 11:44899 (RA;FI) 
ARGON 36 REACTIONS 
Inelastic 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Transfer Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
ARGON 40 BEAMS 
Collisions 
Surface physics with multiply charged ions, 11:44610 (RA;NL) 
Ion-Atom Collisions 
Coulomb excitation of “*Gd with heavy ions, 11:44606 


ions by 


Consistent microscopic kinetic equation for relativistic heavy 
ion collisions, 11:45104 (RA;NL) 





ARGON 40 REACTIONS 
Inelastic Scattering 


Inelastic Scattering 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Transfer Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
ARGON 40 TARGET 
Argon 40 Reactions 
Consistent microscopic kinetic equation for relativistic heavy 
ion collisions, 11:45104 (RA;NL) 
ARGON METHOD 
See ISOTOPE DATING 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 
Pope, Arkansas, USA 


Reactor Safety 
Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
Assessment 


Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


CONDENSED AROMATICS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
Photochemical Reactions 
Photochemistry of large ring 2-phenylcyclanones. Formation 
of cyclophanes and ion by a ship in bottle and by 
a reptation strategy, 11:43913 (J;US) 
ARRAY PROCESSORS 
Simulation 
Denelcor HEP multiprocessor simulator, 11:45563 (R;US) 
Image Processing 
Distributed computing for signal processing: modeling of 
asynchronous 


system. Final report, 11:45541 (R;US) 
Distributed computing for signal processing: 
asynchronous parallel computation. Appendix C. Fault- 
tolerant interconnection networks and image-processing 
applications for the PASM parallel processing systems. Final 
report, 11:45542 (R;US) 
Parallel Processing 
Multiplication of processing 
array, 11:45583 (BA;US) 


Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix B. Design of 
the operating system for the PASM parallel-processing 
system. Final report, 11:45541 (R;US) 

Performance 

Multiplication of processing 
array, 11:45583 (BA;US) 

ic 


Distribution 
Partitioning and chemical speciation of volatile trace elements 
during inert gas oil shale retorting, 11:42621 (RA;US) 
Molecular Beam Epitaxy 
Surface band structure of arsenic terminated Ge(111) from 
angle resolved photoemission, 11:43839 (BA;US) 
Photoelectron Spectroscopy 


Surface band structure of arsenic terminated Ge(111) from 
angle resolved photoemission, 11:43839 (BA;US) 


Removal of arsenic, vanadium, and/or nickel compounds from 
petroliferous liquids, 11:42610 (P;US) 
ARSENIC SELENIDES 
Phase Transformations 
Study of non-isothermal phase transformation in As2Ses-As2Tes 
glasses, 11:43648 (R;XA) 


capacity with a parallel processor 


capacity with a parallel processor 
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ARSENIC TELLURIDES 
Phase Transformations 
Study of non-isothermal phase transformation in AsSes-As:Tes 
glasses, 11:43648 (R;XA) 
ART OBJECTS 
See CULTURAL OBJECTS 
ARTERIOSCLEROSIS 


Radioisotopic cerebral arteriography findings in patients with 


cerebral infarction, 11:44358 (RA;MX;In Spanish) 
ARTIFICIAL INTELLIGENCE 
Uses 
CLEO: a knowled; 
11:43045 (J;US) 
Demonstration of 
11:43026 (J; US) 


refueling assistant at FFTF, 
expert systems in automated monitoring, 
system for safety function 


gic programming 
River reactors, 11:43025 (J; os) 
Reviewing the development of an artificial intelligence based 
risk program, 11:43096 (J;US) 
Rule-based emergency action level monitor prototype, 
11:43098 (J;US) 
ASBESTOS 
Health Hazards 
Health hazard evaluation report HETA 84-368-1624, FMC 
Corporation, San Jose, California, 11:44226 (R;US) 
ASDEX TOKAMAK 


Deposition 
Use of isotopically enriched carbon probes for 
erosion/deposition measurements in the ASDEX divertor, 
11:45470 (RA;US) 
Erosion 
Use of isotopically enriched carbon probes for 
erosion/deposition measurements in the ASDEX divertor, 
11:45470 (RA;US) 
Plasma 
Energy spectra of slowed-down neutrals from the heating 
beams in ASDEX, 11:45287 (R;NL) 
i test of a time-of-flight analyser at the ASDEX 
tokamak, 11:45286 (R;NL) 
ASHES 
See also FLY ASH 
Chemical Reactions 
Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 
Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 
Corrosive Effects 
Influence of 
11:42491 (BA;US) 


mineral matter in coal on slagging, 


Influence of 
11:42491 (BA;US) 
Use of glass for modeling the deposition of coal ash in hot 
cyclones, 11:42471 (BA;US) 
Electron Spectroscopy 
Molecular beam mass 
flames, 11:42533 (BA;US) 


Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 


Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 
Phase Diagrams 
Viscosity of synthetic coal ash slags, 11:42489 (BA;US) 
Phase Transformations 
Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 


Removal 
Development of a microwave coal cleaning fzocess. Technical 
progress report, March-May 1986, 11:42509 (R;US) 


mineral matter in coal on slagging, 


ic studies of coal dust-air 
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Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Electron 
Molecular beam mass 
flames, 11:42533 (BA;US) 
X-Ray Diffraction 
Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 
ASPHALTENES 
Fractionation 
Separation and characterization of coal derived components. 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 
Structural Chemical 
Separation and characterization of coal derived com: 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 
ASTATINE 209 
Beta Decay 
Lifetime of 1417 level and gamma angular 
in Po nucleus, 11:45034 (RA;SU;In Russian) 
ASTRONOMY 
See also RADIOASTRONOMY 
Annual review of astronomy ond astrophysics. Volume 23 
(Book), 11:44549 (B;US) 
Processing 


Image 
Fundamental and applied aspects of astronomical seeing, 
11:44550 (BA;US) 
Optical Systems 
Fundamental and applied aspects of astronomical seeing, 
11:44550 (BA;US) 
X-Ray Spectrometers 
Pinhole/Occulter as a tool for x ray astronomy, 11:44171 
(RA;US) 
ASTROPHYSICS 
Annual review of astronomy and astrophysics. Volume 23 
(Book), 11:44549 (B;US) 


ic studies of coal dust-air 


correlations 


Image Processing 
Fundamental and applied aspects of astronomical! seeing, 
11:44550 (BA;US) 


Interrelationships among Circumstellar, Interstellar and 
Interplanetary Dust, 1 11:44478 (R;US) 
Optical Systems 
Fundamental and applied aspects of astronomical seeing, 
11:44550 (BA;US) 
ATF TORSATRON 
Plasma Diagnostics 
Two-dimensional 
11:45328 (J;US) 


Thomson scattering system for ATF, 


See ARTERIOSCLEROSIS 
ATLANTIC OCEAN 


See also IRISH SEA 
MID-ATLANTIC BIGHT 
SOUTH ATLANTIC BIGHT 


Continental Slope 
Study of biological processes on the US North Atlantic slope 
and rise. Interim report November 1984-November 1985, 
11:44305 (R;US) 
ATMOSPHERIC CHEMISTRY 
Research 


Progress report for (1974-1984) of Nuclear Research 
Laboratory, Srinagar, Kashmir, 11:44460 (R;IN) 
ATMOSPHERIC CIRCULATION 
Mathematical Models 
Milankovitch of fluctuations in the level of tropical 
lakes from 18 to 0 kyr BP, 11:44221 (;GB) 
Variations 
Surges of tropical Pacific rainfall and teleconnections with 
circulation patterns, 11:44222 (BA;US) 
ATMOSPHERIC EXPLOSIONS 
Environmental Impacts 
Report to the Office of Science Technology and Policy: 
interagency research report for assessing climatic effects of 
nuclear war, 11:44217 (R;US) 


theory. II. Angular 
momentum diagrams and interpretation, 11:44634 (J;US) 
ATOMIC BEAMS 


Neutral-beam 
11:45374 (J;US) 
Plasma 
Neutral-beam 
11:45374 (J;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY LAWS 
Implementation 
Plans and schedules for implementation of US Nuclear 
Regulatory Commission responsibilities under the Low- 
Level Radioactive Waste Policy Amendments Act of 1985 
(P.L. 99-240), 11:42728 (R;US) 
ATOMIC ENERGY RESEARCH ESTABLISHMENT 
See AERE 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 


analysis using a CCD camera, 


analysis using a CCD camera, 


properties 
Threshold phase shifts, 11:44633 (J;US) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Born Approximation 
Phase shifts in the collision of massive particles, 11:44589 
(R;XA) 
Phase Shift 
Phase shifts in the collision of massive particles, 11:44589 
(R;XA) 
ATOMS 
See also ISOELECTRONIC ATOMS 
Auger Effect 
Multiple ionization and x-ray line emission resulting from 
inner-shell electron ionization, 11:44648 (J;US) 
Energy Spectra 
Finite—basis-set approach to the Dirac-Hartree-Fock 
equations, 11:44643 (J;US) 
Structure 


Volume effects of the nucleus in atomic spectra, 11:44602 
(RA;SU;In Russian) 
Tonization 
Multiphoton ionization in ultrahigh optical fields: a statistical 
description, 11:44010 (J;US) 
Multi-Photon Processes 
Multiphoton ionization in ultrahigh 
description, 11:44010 (J;US) 
Spectral Shift 
Volume effects of the nucleus in atomic spectra, 11:44602 
(RA;SU;In Russian) 
Stimulated Emission 
Multiphoton ionization in 
description, TOOL 
Virial Theorem 
Some generalizations of the virial theorem, 11:45240 (J;US) 
ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Enzyme Activity 
Studies on the control of plant cell enlargement by cellular 
parameters. Annual progress report, November 1, 1985-July 
22, 1986, 11:44341 (R;US) 


optical fields: a statistical 


optical fields: a statistical 





-energy ‘ unoccupied single-family 
houses with attics containing radiant barriers, 11:43326 
(R;US) 
ATUCHA-2 REACTOR 
Lima, Buenos Aires, Argentina 
Containment : 
Reactor building of nuclear power plant ATUCHA II, 
Argentina, 11:42957 (RA;BR) 
Mechanical Structures 
Reactor building design of nuclear power plant ATUCHA II, 
Argentina, 11:42957 (RA;BR) 
AUGER ELECTRON SPECTROSCOPY 
Reviews 
Forward ejected Auger electron spectroscopy and is:ion - 
surgery exciting at cooler rings, 11:44579 (RA;US) 
Wiggler Magnets 
New experiments using a soft X-ray undulator, 11:43834 
(BA;US) 
URORAE 


Electric Discharges 
Testing EVA (extravehicular activity) equipment for polar- 
orbit operations, 11:44560 (R;US) 
Filaments 
Filamentary structures in the magnetotail lobes, 11:44562 
(R;US) 


Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 


Evaluation of flaws in austenitic steel piping, 11:42894 (R;US) 
Corrosion 
Evaluation of flaws in austenitic steel piping, 11:42894 (R;US) 


emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols,in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 


Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOTIVE INDUSTRY 
Hazardous Materials 


Health hazard evaluation report HETA 84-368-1624, FMC 


‘Motors Corporation, Dayton, Ohio, 11:44238 (RUS) 
Healthhazard evaluation report HETA 84-075-1634, Hydra- 
Matic Division of General Motors, Ypsilanti, Michigan, 
11:44237 (R;US) 
AUTONOMIC NERVOUS SYSTEM 


Neoplasms 
Diagnosis of pheochromocytome by 131-I-MIBG, 11:44364 
(RA;MX;In Spanish) 


Diagnosis of pheochromocytome by 131-I-MIBG, 11:44364 
(RA;MX;In Spanish) 
AUXINS 


Studies on the control of plant cell enlargement by cellular 
parameters. Annual progress report, November 1, 1985-July 
22, 1986, 11:44341 (R;US) 
AVENA 
See OATS 
AVIATION PERSONNEL 


Training 
Trilevel interaction design model for pilot part-task training, 
11:45516 (R;US) 
AVR REACTOR 


Juelich, Federal Republic of Germany 
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Loss of Coolant 
Hypothetical accident scenario analyses. for a 250-MW(T) 
modular high temperature gas-cooled reactor, 11:43139 
(B;US) 
Loss of Flow 
Hypothetical accident scenario analyses for a 250-MW(T) 
modular high temperature gas-cooled reactor, 11:43139 
(B;US) 
AXIONS 
Mass 
Axion mass limits may be improved by pulsar x-ray 
measurements, 11:44545 (J;US) 
Measuring Instruments 
Remarks on axion search, 11:44701 (RA;PL) 
Particle Production 
Axion mass limits may be improved by pulsar x-ray 
measurements, 11:44545 (J;US) 


Mixing 
Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
CP Invariance 
Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
Hadronic Particle Decay 
Observation of the decay B-italic—F-italicX-italic, 11:44724 
G;US) 
Pair Production 
B-italic-meson production between the Y(4S-italic) and Y(6S- 
italic) and the possibility of detecting B-italic-B-bar mixing, 
11:44775 (J;US) 
Particle Decay 
Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
BACILLUS SUBTILIS 
Genetic 
pLS101 plasmid vector, 11:44349 (P;US) 
BACKGROUND RADIATION 
Cosmological Models 
Large-scale microwave background fluctuations: Gauge- 
invariant formalism, 11:44546 (J;US) 
Gauge Invariance 
microwave background fluctuations: Gauge- 
invariant formalism, 11:44546 (J;US) 
BACTERIA 
See also ESCHERICHIA COLI 


METHANOGENIC BACTERIA 
STREPTOCOCCUS 


Biological Adaptation 
Biological production of fuels from coal-derived gases. 
Quarterly report, March 20-June 20, 1986, 11:42748 (R;US) 
BAG MODEL 
Gluons 
Interacting many-gluon systems within the MIT bag model, 
11:44774 (J;US) 
BALLOONING INSTABILITY 
Stabilization 
Stabilization of magnetohydrodynamic modes by applied radio- 
frequency waves, 11:45409 (J;US) 
BANACH SPACE 
Functions 
On a theorem of Gel'fand and a new proof of the Orlicz-Pettis 
theorem, 11:45256 (R;XA) 
BAND THEORY 
Ground States 
Variational ground state for the periodic Anderson model, 
11:45159 (R;HU) 


See COMMERCIAL BUILDINGS 
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BARC 
Plants 
Flora of Trombay, 11:43027 (R;IN) 
Research Programs 
Annual progress report for 1984 of Theoretical Physics 
Division, 11:42987 (R;IN) 
Chemistry Division: progress report (1983-1984), 11:43785 
(R;IN) 


BARIUM 
Dispersion Relations 
Phonon dispersion curves of BCC Ba, 11:43473 (RA;US) 
BARIUM 133 
Calibration Standards 
Research group: standards of radioactivity, 11:44135 (RA;ZA) 
BARSEBAECK-1 REACTOR 
Barsbaeck, Malmo, Sweden 


ion of the Barsebaeck power plant, blocks 1 and 2, 
1985. Recurrent inspection of the conditions of radiation 
protection at the nuclear power plants, 11:43084 (R;SE;In 
Swedish) 
Radiation Protection 
of the Barsebaeck power plant, blocks 1 and 2, 
1985. Recurrent inspection of the conditions of radiation 
protection at the nuclear power plants, 11:43084 (R;SE;In 
Swedish) 
BARSEBAECK-2 REACTOR 
Barsebaeck, Malmo, Sweden 


Inspection of the Barsebaeck power plant, blocks 1 and 2, 
1985. Recurrent inspection of the conditions of radiation 
protection at the nuclear power plants, 11:43084 (R;SE;In 
Swedish) 

Radiation Protection 
ion of the Barsebaeck power plant, blocks 1 and 2, 
1985. Recurrent inspection of the conditions of radiation 
protection at the nuclear power plants, 11:43084 (R;SE;In 
Swedish) 


) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
CO ee oe 
acid production process). Volume 3. Appendices. Final 
report, 11:42805 (R;US) 
BARYONS 
See also NUCLEONS 
Magnetic Moments 
Magnetic moments of light, charmed, and b-italic-flavored 
baryons in a relativistic logarithmic potential, 11:44769 
G;US) 
BASALT 
Radioactive Waste Disposal 
Release of actinides from defense waste glass under simulated 
conditions, 11:42713 (J;US) 
BATTERIES im 


See ELECTRIC BATTERIES 
BEAM CURRENTS 


Images 
Deflection by the image current and charges of a beam 
scraper, 11:44103 (R;US) 
BEAM DYNAMICS 
Computer Calculations 
Separated-sector cyclotron: orbit calculations, 11:44099 
(RA;ZA) 
BEAM MONITORS 


Amplifiers 
Current for the JAERI tandem 


logarithmic 
accelerator, 11:44110 (R;JP;In Japanese) 
BEAM TRANSPORT 


Measurement of laser-ion guid.ag channel strength, 11:44104 
(R;US) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 


BEAM-PLASMA SYSTEMS 
Piasma Instability 
On the energy density of the reactively unstable 
electromagnetic waves, 11:45277 (R;SU;In Russian) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEANS 
Radionuclide Kinetics 
Soil-plant transfer factors - experimental values (77Cs, Co, 
14Ce, ™Sr, “Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 


Radionuclide Kinetics 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
BEHAVIOR 
Limited to living systems. 
Mathematical Models 
Human collective dynamics: the mathematical modeling of 
mobs, 11:44323 (RA;US) 
— modeling of biological ensembles, 11:44321 
Mathematical model for mental activity, 11:44322 (RA;US) 
BENZENE 


Adsorption 
Surface structure of coadsorbed benzene and carbon monoxide 
on the rhodium(111) single crystal analyzed with low-energy 
electron diffraction intensities, 11:43888 (J;US) 
Air Pollution 
Health-hazard evaluation report HETA 81-335-1566, Union 
Carbide Caribe, Penuelas, Puerto Rico, 11:44239 (R;US) 


catalyzed synthesis 
ring opening to 1,2:5,6:9,10-tribenzo-3,4,7,8,11,12- 
hexadehydro[12}- annulene, 11:43887 (J;US) 


Ignition delay times of benzene and toluene with oxygen in 
argon mixtures, 11:43936 (R;US) 
Molecular Structure 
Surface structure of coadsorbed benzene and carbon monoxide 
oe aa 
electron diffraction intensities, 11:43888 (J;US) 
Water Pollution 


Health-hazard evaluation report HETA 81-335-1566, Union 
Carbide Caribe, Penuelas, Puerto Rico, 11:44239 (R;US) 
Yields 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 


ee 
human cells with the UVR ABC excision nuclease 
Escherichia coli, 11:44416 (J;US) 


Program. 
Final reports of principal investigators. Volume 36. Part 1 
and Part 2, 11:42550 (R;US) 
Offshore Operations 
Bowhead and gray whale migration model description. Interim 
report No. 1, 11:44299 (R;US) 
BERKELIUM 
Lattice Parameters 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 
Volume 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 


Erosion 
Beryllium limiter studies in ISX-B, 11:45472 (RA;US) 





Gettering es 
Cleanup and gettering during the Beryllium Limiter 
Experiment in Impurity Study Experiment-B, 11:45503 
(J;US) 


Analysis of beryllium impurities by X-ray fluorescence 
analysis, 11:43792 (R;FR;In French) 
Mechanical Properties 
Work-hardening and effective viscosity in solid beryllium, 
11:43551 (J;NL) 
Multi-Element Analysis 
Analysis of beryllium impurities by X-ray fluorescence 
analysis, 11:43792 (R;FR;In French) 
Muonic Ions 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:44645 (J;US) 
Neutron Reactions 
Differential and integral experiments of neutron multiplier 
candidate elements, 11:45464 (R;JP) 


Implantation 
Beryllium-7 labeled carbon particles and method of making, 
11:43930 (P;US) 
BERYLLIUM 9 TARGET 
Proton Reactions 
Production of y° and Xi-bar® hyperons by 400-GeV protons, 
11:44722 (J;US) 
BERYLLIUM ALLOYS 
Specific Heat 
Specific heat of YbBe/sub 13/, 11:43531 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 
Gamow-Teller Rules 
Mirror beta decays in the fsub(7/8) shell, 11:45082 (RA;FI) 
Study of the giant Gamow-Teller resonance in nuclear beta- 
decay, 11:44899 (RA;FI) 
EQUATION 
Nucleon-Nucleon Potential 
Separable approximation of the NN-Paris-potential in the 
framework of the Bethe-Salpeter equation, 11:44749 (R;AT) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BIMETALS 
Mathematical Models 
Model for bimetallic interfaces, 11:45157 (R;XA) 
BINARY ALLOY SYSTEMS 
Electric Conductivity 
Finite mean-free-paths and the electrical resistivity of liquid 
simple metals and binary alloys, 11:43449 (R;XA) 
Parameters 


Ionic pairing in binary liquids of charged hard spheres with 
non-additive diameters, 11:43447 (R;XA) 
BINARY MIXTURES 
Computerized Simulation 
Inhomogeneous hard rod systems: comparison of theoretical 
and numerical results, 11:45260 (R;AT) 
Self-Diffusion 
Inhomogeneous hard rod systems: 
and numerical results, 11:45260 (R;AT) 
BINARY STARS 
X-Ray Spectra 
Los Alamos Science, Number 13, Spring 1986, 11:44476 
(R;US) 
BINDING ENERGY 
For chemical and nuclear bonding; see also BONDING. 
Mathematical Models 
Hydrogenic donor in a quantum well with an electric field, 
11:43647 (R;XA) 
BIOACCUMULATION 
See BIOLOGICAL ACCUMULATION 
BI 
See ECOSYSTEMS 


of theoretical 
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BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL ACCUMULATION 
Variations 
Usefulness of the lipid index for bioaccumulation studies with 
Daphnia magna, 11:44307 (J;US) 
BIOLOGICAL EVOLUTION 
Mathematical Models 
Mathematical modeling of biological ensembles, 11:44321 
(R;US) 


. Mathematical modeling of biological evolution: a framework 
for the investigation of unanswered questions, 11:44384 
(RA;US) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOMASS 


Publications. Final technical report distribution, July 1986, 

11:45518 (R;US) 
Conversion 

Advantages of the gas-exchange approach to mi i 

studies. Memorandum report 1983-1985, 11:42786 (R;US) 
Fermentation 

Ethanol production in a fermentor cascade: contribution to the 
study of modelling, identification and optimization, 11:42765 
(R;FR;In French) 

Flash Hydropyrolysis Process 

Energetic beneficiation of biomass by flash pyrolysis: study of 
the catalytic effect of mineral phases, 11:42764 (R;FR;In 
French) 

Gasification 

Deactivation of catalysts in biomass gasification, 11:42804 
(R;US) 

Energetic beneficiation of biomass by flash pyrolysis: study of 
the catalytic effect of mineral phases, 11:42764 (R;FR;In 
French) 

Thermochemical gasification of high-moisture biomass 
feedstocks, 11:42816 (BA;US) 

Moisture 

Thermochemical of high-moisture biomass 

feedstocks, 11:42816 BAUS) 


Programs 
Great Lakes Regional Biomass Energy Program. Quarterly 
report, March 1-May 31, 1986, 11:42795 (R;US) 
Great Lakes Regional Biomass Energy Program. Quarterly 
report, September 1-November 30, 1985, 11:42793 (R;US) 
Great Lakes Regional Biomass Energy Program. Quarterly 
report, December 1, 1985-February 28, 1986, 11:42794 
(R;US) 
Resource Potential 
Energy from biomass: building on a generic technology base. 
Proceedings, 11:42789 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Computerized Control Systems 
apt pas soyrcincichrrnyrayenergtionamet teal ny 
of yeast fermentation in semi-continuous reactors. Control 
respiration rate and role of the metabolites, 11:44344 
(R;FR;In French) 
Performance Testing 
Using rotating biological contactors for the treatment of coal 
gasification wastewaters, 11:42494 (R;US) 
BIPYRIDINES 
Chemical 
Intramolecular energy transfer reactions as a method for metal 
complex assisted production of hydrogen. Progress report, 
July 1, 1985-June 30, 1986, 11:43871 (R;US) 
Chemical Reactions 
Electron-transfer reactions of oxovanadium(IV) and 
dioxovanadium(V) ions with metal 
complexes in aqueous media, 11:43906 (J;US) 
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Photochemical Reactions 
Kinetics and mechanism of electron transfer to transition-metal 
complexes by photochemically produced 
tris(bipyridyl)ruthenium(1 + )ion, 11:43905 (J;US) 


Photodynamics of the tris(2,2’- 
bipyrazine)ruthenium(2 + )/methylviologen/EDTA system in 
aqueous solution, 11:43910 (J;US) 
BISQ-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISMUTH 
Ton-Atom Collisions 
Relativistic calculation of atomic N-italic-shell ionization by 
protons, 11:44646 (J;US) 
Neutron Reactions 
Differential and integral experiments of neutron multiplier 
candidate elements, 11:45464 (R;JP) 
BISMUTH 209 TARGET 
Neon 20 Reactions 
fusion reactions followed by fission, 11:45041 
(RA;NL) 
Proton Reactions 
Analyzing power for the (p-vector, ax) reaction in the 
continuum at E sub(p) = 72 MeV, 11:44888 (RA;PL) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
Enhanced Recovery 
Recovery process evaluation, 11:42598 (RA;US) 


Effect of preheat on the properties and mechanisms involved 
in the production of oil from tar sand, 11:42596 (RA;US) 
Solvent Extraction 
Overview of US and Canada Memorandum of U: 
for tar sands and heavy oil research, 11:42585 (RA;US) 


Recovery 
Overview of US and Canada Memorandum of U: 
for tar sands and heavy oil research, 11:42585 (RA;US) 
Reservoir and process simulation, 11:42597 (RA;US) 
BITUMINOUS COAL 

Alkylation 

Direct use of methane in coal liquefaction, 11:42475 (P;US) 
Ash Content 


ing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 3, April 
1-June 30, 1986, 11:42523 RUS) 


Combustion 
Effects of coal structure on pulverized coal combustion 


processes. Quarterly technical 
1-June 30, 1986, 11:42523 RUS) 
Flotation 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 


Development and demonstration of a static tube flotation 
for producing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 


Development and demonstration of a static tube flotation 
system for producing coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 

Sulfur Content 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 
BLACK HOLES 
Size 


progress report No. 3, April 


Formation of black holes in quantum cosmology, 11:44467 
(R;XA) 


Formation of black holes in quantum cosmology, 11:44467 
(R;XA) 


BOILERS 
Performance Testing 


Thermodynamics 
Does thermodynamics require a new expansion after the "Big 
Crunch” of our cosmos, 11:44540 (R;BR) 
BLACK SANDS 
Natural Radioactivity 
Physical properties of sand with enhanced natural 
radioactivity, 11:44294 (RA;NL) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Calculation Methods 
Analysis of shell structures subjected to a blast environment: a 
finite element approach. Part 1, 11:44207 (R;CA) 
Analysis of shell structures subjected to a blast environment: a 
finite element approach. Part 2, 11:44208 (R;CA) 


See EXPLOSIONS 
BLOOD CHEMISTRY 
Automation 
Method and apparatus for automated processing and aliquoting 
of whole biood samples for ‘analysis in a centrifugal fast 
analyzer, 11:44378 (P;US) 
BLOOD PLATELETS 


Radioimmunoassay determination of factor 4 platelets (PF,) in 
acute myocardial infarction patients, 11:44367 (RA;MX;In 
Spanish) 

BLOOD VESSELS 
Pathological Changes 

Analysis of mammalian tumor vascularization in 
devdapnaeh oe Genin noes ada ce 
(R;US) 


Method and device for 
anastomosis, 11:44379 (P;US) 
BNFL 
Occupational Safety 
Annual report on occupational safety. 1984, 11:45134 (R;GB) 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Economics 
New combination - fuel boiler reduces plant fuel costs and 
purchase power requirements, 11:43365 (RA;US) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Combustion Control 
Boiler fuel efficiencies optimized with automatic combustion 
trim control at Alexandria, Vugnie Monin 11:43394 
(J;US) 
CWF firing experience in the Sundbyberg Heating unit, 
11:42529 (J;US) 
Economic Analysis 
CWF firing experience in the Sundbyberg Heating unit, 
11:42529 (J;US) 


blood vessels during 


Boiler fuel efficiencies optimized with automatic combustion 
crim contac at Alanonsin, Vieghaie Hioapital, 11549396 


(J;US) 
Methodology of calculating boiler efficiency, 11:43392 (J;US) 
Fuel Substitution 
Industrial wood/coal co-utilization in the Northeast: 
technology assessment and case studies. Final report, 
11:43216 (R;US) 
Multifuel boiler system at a major yarn spinning and dyeing 
company, 11:43366 (RA;US) 
Sewage sludge as a supplementary utility boiler fuel. Volume I. 
Technical report, 11:42867 (R;US) 
bar yp a a supplementary utility boiler fuel. Volume 
2. Appendices, 11:42868 (R;US) 
Performance Testing 
CWF firing experience in the Sundbyberg Heating unit, 
11:42529 (J;US) 





Process Control 
Applying oxygen trim control to small packaged commercial 
boilers, 11:43364 (RA;US) 
Waste Product Utilization 
Sewage sludge as a supplementary utility boiler fuel. Volume I. 
Technical report, 11:42867 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 


Physical Radiation Effects 
Photoconductor x/ 
11:45394 (J;US) 
-Ray Detection 


x/y-tay detectors and x-ray bolometers, 


Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
POWER ADMINISTRATION 
Contracts 


Guide to doing business with BPA, 11:45515 (R;US) 
Energy Conservation 
One year may not be enough: BPA residential weatherization 
impacts after two years, 11:43290 (RA;US) 


Income 
1986 final variable rate proposal. Documentation for the 
variable industrial power rate design study, 11:43232 (R;US) 
Bonneville Power Administration's 1986 variable industrial 
power rate proposal. Final study (Aluminum smelters), 
11:43231 (R;US) 
Load Management 
1986 resource strategy technical appendices. Volume 2, 
11:42921 (R;US) 
Rate Structure 


1986 final variable rate proposal. Documentation for the 
variable industrial power rate design study, 11:43232 (R;US) 
Research 


Programs 
Annual review of BPA-funded anadromous fish projects, fiscal 
year 1985, 11:42781 (R;US) 
Assessment 


1986 resource strategy technical appendices. Volume 2, 
11:42921 (R;US) 
Surplus Power 
Pomeanen af enezes BOA. eieyinn ponies Get Senin goats 
pre eh gem share of WNP-3 to settle a 
vemneaatinaiaeiin y. Record of decision. Volume II. 
Exhibits, 11:43235 (R-US) 
Seeeanan ot oomnens E. Senplen penser Soe ihath poster 
certain companies’ share of WNP-3 to settle a dispute 
fearenamiaitone. Record of decision. Volume I, 
11:43179 (R;US) 
BORIC ACID 


Criticality of yl-nitrate 

uran: solution containing boric acid, 
11:43971 (J;US) 
RON 


Muonic Ions 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hi corrections, 11:44645 (J;US) 
BORON 10 REACTIONS 
Measurements 


factor in the "B(p,n)"'C reaction at 
Ep=14.3 MeV, 11:44886 (R;BR) 
BORON ALLOYS 
Ton Implantation 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
Microstructure 


Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
Solidification 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
BORON CARBIDES 
Production 


Boron-carbide-aluminum and 
cermets (B,C-Al), 11:43604 (P;US) 
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BORON COMPLEXES 
Chemical Preparation 
Four zirconium iodide cluster phases centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 
Crystal Structure 
Four zirconium iodide cluster phases centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 
BORON COMPOUNDS 
See also BORON CARBIDES 
BORON FLUORIDES 
BORON NITRIDES 
BORON PHOSPHIDES 
Electronic Structure 
X-ray photoelectron spectroscopic study of uranium 


ee 11:43927 (J;US) 
Molecular Structure 


X-ray photoelectron spectroscopic study of uranium 
compounds, 11:43927 (J;US) 
BORON FLUORIDES 
Catalytic Effects 
Epoxy resin cure, 11:43869 (R;US) 
BORON IONS 
Excited States 
Hartree-Fock energies of the doubly excited states of the boron 
isoelectronic sequence, 11:44594 (R;XA) 


Lifetime 
Electric dipole oscillator strengths and radiative lifetimes in the 
boron isoelectronic sequence, 11:44595 (R;XA) 
Oscillator Strengths 
Electric dipole oscillator strengths and radiative lifetimes in the 
boron isoelectronic sequence, 11:44595 (R;XA) 
BORON NITRIDES 
Crystal Structure 
Electronic and structural properties of BN and BP, 11:43597 
G;US) 
Electronic 


Structure 
Electronic and structural properties of BN and BP, 11:43597 
G;US) 


Properties 
Electronic and structural properties of BN and BP, 11:43597 
(J;US) 
BORON PHOSPHIDES 
Crystal Structure 
Electronic and structural properties of BN and BP, 11:43597 
(J;US) 
Electronic 


Structure 
Electronic and structural properties of BN and BP, 11:43597 
GUS) 


Physical Properties 
Electronic and structural properties of BN and BP, 11:43597 


Corrosion. 
Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Surface layer formation on corroded nuclear waste glasses, 
11:42678 (RA.US) 


Leaching 
Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN GAS 


Phase Transformations 
Gauge-symmetry breaking and phase transition in strongly and 
weakly interacting Bose systems, 11:44833 (R;BR) 


Symmetry 
breaking and phase transition in strongly and 
weakly interacting Bose systems, 11:44833 (R;BR) 
BOSONS 
See also GOLDSTONE BOSONS 
MESONS 


Phase Studies 
Non-universitality of tricritical behaviour of Fermi-Bose 
mixtures (*He - ‘He solutions), 11:44669 (R;XA) 
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BOTTOM MESONS 
See B MESONS 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS 
Korteweg-De Vries 
Formation of double layers: shocklike solutions of an mKdV- 
equation, 11:45290 (R;SE) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Breeding Ratio 
Nuclear performance opti 
breeder, 11:45488 (R;US) 
Inventories 
Modelling of tritium transport in a pin-type solid breeder 
blanket, 11:45484 (R;US) 
Neutron Reactions 
Differential and integral experiments of neutron multiplier 
candidate elements, 11:45464 (R;JP) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Radiation Monitoring 
Beamstrahlung monitor for SLC final focus using visible 
wavelengths, 11:44176 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


of the molten-salt fusion 


Chemical Reactions 
Brine chemistry and control of adverse chemical reactions with 
natural gas production. Annual report, January-December 
1985, 11:42558 (R;US) 
Corrosive Effects 
Corrosion of iron-base waste 


package container materials in 
salt environments, 11:42680 (R;US) 
LIMITED 


Intermediate-coupling calculation of atomic spectra from hot 
plasma, 11:45417 (J;US) 
Effect 


K-italic-shell photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
BROMINE BROMIDES 
See BROMINE 
BROMINE COMPOUNDS 
Electronic Structure 
Halocarbenes CHF, CHCl, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
G;US) 
Molecular 


Structure 
Halocarbenes CHF, CHCl, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
G;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BUBBLES 
Light 
Scattered-light counting technique 
nuclei spectra, 11:44024 (TJ;GB) 
Production 
Multiple solutions for profiles in film blowing, 11:43619 (R;US) 


Spectra 
for determining cavitation- 


for determining cavitation- 


Scattered-light counting technique 
nuclei spectra, 11:44024 (TJ;GB) 
BUILDING MATERIALS 
See also CONCRETES 
Emission 
Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 


BUILDINGS 


Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Heat Transfer 
Periodic heat transfer through an inhomogeneous medium, 
11:43454 (R;XA) 
Radiation Attenuation Testing 
y-ray shielding effect of various building materials, 11:45126 


- desiccant cooling in the marketplace, 11:43347 
(J;US) 
Air Flow 
A madelifer Ghasmeliy delven het and cle tcnnapoxt in pemive 
solar buildings, 11:42836 (B;US) 


Architecture 
Use of DOE 2.1 as an interactive design/analysis tool, 11:43285 
(RA;US) 
Artificial Intelligence 
Trends in building automation and communications, 11:43342 
GUS) 


energy monitoring, 11:43311 (R;US) 
Baeney tignatane manitor (RGRMS 0 low cost clase dota 
acquisition system, 11:43324 (R;US) 


Energy use and peak power for new commercial buildings 
from the BECA-CN data compilation: key findings and 
issues, 11:43349 (J;US) 

Intelligent buildings: smart today? Smart tomorrow?, 11:43339 
G;US) 

Intelligent buildings: removing the mystique, 11:43340 (J;US) 

Intelligent building, 11:43343 (J;US) 

Trends in building automation and communications, 11:43342 
(J;US) 


Energy use and peak power for new commercial buildings 
from the BECA-CN data compilation: key findings and 
issues, 11:43349 (J;US) 

Energy Conservation 
Advanced gas cooling equipment market opportunities, 


11:43348 (J;US) 

Advances in cost savings for industry and buildings: 
proceedings, 11:43277 (R;US) 

Beyond the hardware, 11:43338 (J;US) 


Energy conservation through testing, adjusting and balancing, 


11:43280 (RA;US) 
Energy efficiency standards. Regulations for compliance, 1985 
edition, 11:43330 (R;US) 
Energymaster 


- desiccant cooling in the marketplace, 11:43347 
(J;US) 


Intelligent buildings: smart today? Smart tomorrow?, 11:43339 
G;US) 

Intelligent building, 11:43343 G;US) 

Model conservation standards bibliography, 11:43336 oe 

Trends in building automation and communications, 11:43342 
(J;US) 


Consumption 
End-use load and conservation assessment program. 
Commercial building pilot review, 11:43313 (R;US) 
Pacific Northwest nonresidential energy survey: survey design, 
11:43259 (R;US) 
Use of DOE 2.1 as an interactive design/analysis tool, 11:43285 
(RA;US) 


Energy Demand 


Coal: fuel of choice, 11:42536 (RA;US) 
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reduction by eliminating waste, 11:43367 (RA;US) 
Efficiency Standards 
y efficiency standards. Regulations for compliance, 1985 
11:43330 (R;US) 


After the warranty, 11:43341 (J;US) 
hardware, 11:43338 (J;US) 
and peak power for new commercial t 


11:43349 (J;US) 


Systems 
the hardware, 11:43338 (J;US) 
Intelligent buildings: smart today? Smart tomorrow?, 11:43339 
G;US) 
Intelligent buildings: removing the mystique, 11:43340 (J;US) 
Energy Sources 
Fuel-cell technology in relation to building codes and 
standards. Part 1. Assessment of regulatory criteria. Final 
report. February 1984-January 1986, 11:43264 (R;US) 
Fuel-cell technology in relation to building codes and 
standards. Part 2. Compilation of criteria used in Part 1 - 
assessment. Final report, February 1984-January 1986, 
11:43265 (R;US) 
Heat Transfer 
A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 
Information Systems 


building, 11:43343 (J;US) 


Trends in building automation and communications, 11:43342 
G;US) 


End-use load and conservation assessment program. 
Description of field data acquisition system for building 

energy monitoring, 11:43311 (R;US) 

Sita Gad enh aeinetiiation Gantamnert seranan 
presented at the Electric Power Research Institute's 
commercial end-use metering workshop, 11:43310 (R;US) 

Monitoring 

End-use load and conservation assessment program. 
Commercial building pilot review, 11:43313 (R;US) 

Energy signature monitor (ESM), a low cost class B data 
acquisition system, 11:43324 (R;US) 

Natural Radioactivity 
Radon concentrations in Dutch dwellings, 11:44273 (RA;NL) 


“a buildings: smart today? Smart tomorrow?, 11:43339 
;US) 
Standards 


Fuel-cell technology in relation to building codes and 
standards. Part 1. Assessment of regulatory criteria. Final 
report. February 1984-January 1986, 11:43264 (R;US) 

Fuel-cell technology in relation to building codes and 
standards. Part 2. Compilation of criteria used in Part 1 - 
assessment. Final report, February 1984-January 1986, 
re 

Temperature Control 
After the warranty, 11:43341 (J;US) 
Beyond the hardware, 11:43338 (J;US) 
'AINMENT) 


BUILDINGS (CONT. 


See CONTAINMENT BUILDINGS 


Electric Potential 
Heavy ion beam study of potential formation in bumpy torus 
plasma, 11:45272 (R;JP) 
BURNABLE POISONS 
Gadolinium Oxides 
Improvement of gadolinia fuel cycle economics by isotopic 
enrichment of **"Gd, 11:43024 (J;US) 
Isotope Enriched Materials 
of gadolinia fuel cycle economics by isotopic 
enrichment of “Gd, 11:43024 (J;US) 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also GAS BURNERS 
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Combustion Control 
Unique metered combustion controller replaces traditional jack 
shaft control, 11:43393 (J;US) 
Demonstration Plants 
Field evaluation of a low NO/sub x/ burner for oil fired 
package boilers, 11:44266 (J;US) 
Design 
Coal-water mixture fuel burner, 11:42532 (P;US) 


Unique metered combustion controller replaces traditional jack 
shaft control, 11:43393 (J;US) 
Energy Conservation 
Heat reclamation for industrial processes, 11:43390 (J;US) 
Heat Recovery 
Heat reclamation for industrial processes, 11:43390 (J;US) 
Performance Testing 
Field evaluation of a low NO/sub x/ burner for oil fired 
package boilers, 11:44266 (J;US) 
BUSINESS 
See also SMALL BUSINESSES 
Delivering energy efficiency through energy services 
Gveriileaion | 11:43240 (J;US) 


Technology needs of small and medium size manufacturers, 
11:45530 (J;US) 
BUTADIENE 
Chemical Preparation 
Tris(benzocyclobutadieno)benzene, the triangular Papen 
with a completely bond-fixed cyclohexatriene ring: 
catalyzed synthesis from hexaethynylbenzene nd t one 
ring opening to 1,2:5,6:9,10-tribenzo-3,4,7,8, 11,12- 
hexadehydro[12]- annulene, 11:43887 (J;US) 
Structure 


Generalized resonating valence bond description of 
cyclobutadiene, 11:43884 (J;US) 
BUTANE 


Hydrogenolysis of n-butane over the (111) and (110)-(1 x 2) 
surfaces of iridium: a direct correlation between catalytic 
selectivity and surface structure, 11:43878 (J;US) 

BUTANOLS 


Study of the membrane lipidic composition 
licum in relation with the production emia 
11:42766 (R;FR;In French) 


Cation promotion effects in zeolite-supported F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 


ATWS 
Uncertainty in BWR power during ATWS events, 11:43048 
(R;US) 
Burnable Poisons 
Improvement of gadolinia fuel cycle economics by isotopic 
enrichment of *"Gd, 11:43024 (J;US) 
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Containment Systems 
Containment failure modes: insights and uncertainties, 11:43083 
(R;US) 
Decontamination 
Fitness of different decontamination methods for reactor 
materials, 11:43925 (R;FI;In Finnish) 
Fuel Elements 
Decalibration of tungsten-rhenium thermocouples during 
measurement of fuel temperature, 11:42912 (J;US) 
Testimony of Fred R. Mynatt before the Subcommittee on 
Energy Research and Production of the Committee on 
Science and Technology, US House of Representatives, 
11:42949 (R;US) 
Fuel Management 
Development of GPT-based optimization algorithm, 11:42903 
(J;US) 
Nodai formulation relating assembly power and reactivity, 
11:42904 (J;US) 
Out-of-core fuel management optimization utilizing 
linear programming technique, 11:42906 (J;US) 
Loss of Coolant 
BWR LOCA analysis program considering flow patterns in 
bundles, 11:43113 (J;US) 
Evaluation of the FLECHT-SEASET correlation for use in 
cladding temperature predictions during reflood, 
11:43111 (J;US) 
RELAP 4/MOD 6 boiling water nodalization study, 11:43079 


the integer 


(R;AT) 
Thermal-hydraulic design of PIPER-ONE loop, 11:43107 
(J;US) 
Low-Level Radioactive Wastes 
Radionuclide correlations in low-level waste, 11:42905 (J;US) 
Mixed Oxide Fuels 
Scope of new technological development of the fuel cycle, 
11:42907 (J;US) 


Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 2. Handbook. Final report, 
11:42893 (R;US) 

Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 1. Executive summary. Final 
report, 11:42892 (R;US) 

Evaluation of flaws in austenitic steel piping, 11:42894 (R;US) 

Example value-impact analysis of non-destructive examination 
methods used for inservice inspection of BWR piping, 
11:42900 (R;US) 

Leak-before-break: international policies and supporting 
research. Proceedings, 11:42898 (R;US) 

Pressure Vessels 

LWR Pressure Vessel Surveillance Dosimetry Improvement 
Program. PSF experiments summary and blind test results. 
Volume 1, 11:42899 (R;US) 

Radioactive Waste Disposal 

Classification of reactor decommissioning wastes, 11:43142 

(BA;US) 
Wastes 

New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 

Reactor Accidents 

TRAP-MELT2 code: development and improvement of 
transport modeling, 11:43078 (R;US) 

Reactor 

TRAP-MELT2 code: development and improvement of 
transport modeling, 11:43078 (R;US) 

Reactor Core 

Correlation for aerosol sedimentation, 11:43105 (J;US) 

Degraded core modeling in MELCOR, 11:43082 (R;US) 

SFD 1-4 test results with irradiated fuel and control rods, 
11:43103 (J;US) 

Reactor Decommissioning 

Classification of reactor decommissioning wastes, 11:43142 

(BA;US) 
Reactor Kinetics 

Development of GPT-based optimization algorithm, 11:42903 
G;US) 

Nodal formulation relating assembly power and reactivity, 
11:42904 (J;US) 


CADMIUM 
Toxicity 


Reactor Operation 

Licensee Event Report (LER) compilation 
1986. Volume 5, No. 6, 11:43074 (R;US) 

Reactor Safety 
BWR LOCA analysis program considering flow patterns in 

bundles, 11:43113 (J;US) 

Evaluation of the FLECHT-SEASET correlation for use in 
peak cladding temperature predictions during reflood, 
11:43111 G;US) 

Reactor Safety Experiments 
Thermal-hydestije design f PIPER-ONE loop, 11:43107 

(;US) 

Rod Drop Accidents 

Uncertainty in BWR power during ATWS events, 11:43048 
(R;US) 

Spent Fuel Storage 
Dependence of spent fuel oxidation on burnup, 11:42911 (J;US) 
Developments in dry spent fuel storage licensing, 11:43968 

(J;US) 

Effects of assembly local power distribution on storage rack 
criticality, 11:42662 (J;US) 

Integrity of spent fuel and pool components during wet 
storage, 11:42909 (J;US) 

Spent Fuels 
Scope of new technological development of the fuel cycle, 

11:42907 (J;US) 


Transients 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 


for month of June 


BY-PRODUCTS 


Combustion 
ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 


Cc 


C CODES 


Current lead thermal analysis code ‘CURRENT’, 11:45458 
(R;JP;In Japanese) 


See also ELECTRIC CABLES 
Dynamic Loads 
Dynamic evaluation of CDS tensioners, 11:44031 (R;US) 
Hazards 
Ocean thermal conversion (OTEC) project bottom cable 
protection study: environmental characteristics and hazards 
analysis, 11:42826 (R;US) 
Mechanical Vibrations 
Dynamic evaluation of CDS tensioners, 11:44031 (R;US) 
Safety 
Ocean thermal conversion (OTEC) project bottom cable 
protection study. Analysis and selection of protection 
techniques, 11:42827 (R-US) 
(ELECTRIC) 


CABLES (ELECTRI 


See ELECTRIC CABLES 


CADMIUM 


Biological Effects 
Effects of cadmium, calcium, age and parity on bone mineral, 
density and strength in female rats, 11:44429 (R;US) 
Risk Assessment 
Dose-response analysis of heavy metal toxicants in man. Direct 
in vivo assessment of body burden, 11:44425 (R;US) 


Sorption 
i t-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 


Properties 
nn es aenn as ae 


11:43851 (R;DD;In German) 
Toxicity 
Sediment toxicity to a marine infaunal amphipod: 
its interaction with sewage sludge, 11:44430 (R;US) 
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CADMIUM 106 
E1-Transitions 


CADMIUM 106 
E1-Transitions 
B(E1)/B(E2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
E2-Transitions 
B(E1)/B(Z2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
CADMIUM 108 
E1-Transitions 
B(E1)/B(E2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
E2-Transitions 
B(E1)/B(Z2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
Gamma Cascades 
Angular -y correlations in *°*Cd nucleus, 11:44949 (RA;SU;In 
Russian) 
CADMIUM 109 
Calibration Standards 
Research group: standards of radioactivity, 11:44135 (RA;ZA) 
CADMIUM 111 TARGET 
Neutron Reactions 
Study on +y-radiation from the ™*Cd (n,n’y) reaction, 11:44951 
(RA;SU;In Russian) 
CADMIUM 112 
E1-Transitions 
B(E1)/B(&2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
Transitions 


B(1)/B(E2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 

CADMIUM 113 TARGET 
Neutron Reactions 

Study on the y-radiation from the '*Cd (n,n'y) reaction, 

11:44952 (RA;SU;In Russian) 
CADMIUM 114 TARGET 
Deuteron Reactions 

Proton-hole states in *"5,""5Ag studied with the (d, *He) 

reaction, 11:44971 (RA;NL) 
CADMIUM 116 TARGET 
Deuteron Reactions 

Proton-hole states in '"*,1"5Ag studied with the (d, *He) 

reaction, 11:44971 (RA;NL) 
CADMIUM ALLOYS 
Chemical Composition 

Effect of growth rate on the compositional variations in 
directionally solidified Hg(1-x)Cd/sub xSe/, 11:43466 
(RA;US) 

Crystal Growth 
Effect of growth rate on the compositional variations in 
directionally solidified Hg(1-x)Cd/sub xSe/, 11:43466 


Time-resolved X-ray diffraction of the decomposition of 
caaaen powders using synchrotron radiation, 11:43816 


Sintering 
Time-resolved X-ray diffraction of the decomposition of 
Cd{OH). powders using synchrotron radiation, 11:43816 
(BA;US) 
X-Ray Diffraction 
Time-resolved X-ray diffraction of the decomposition of 
Cd(OH): powders using synchrotron radiation, 11:43816 
(BA;US) 
SELENIDES 


Electrochemistry 
Interaction of diethyldithiocarbamate with n-type cadmium 
sulfide and cadmium selenide: efficient 
oxidation to the disulfide and flat-band potential of the 
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semiconductor as a function of adsorbate concentration, 
11:43898 (J;US) 


Photochemical Reactions 
Interaction of diethyldithiocarbamate with n-type cadmium 
sulfide and cadmium selenide: efficient photoelectrochemical 
oxidation to the disulfide and flat-band potential of the 
semiconductor as a function of adsorbate concentration, 
11:43898 (J;US) 
CADMIUM SULFIDES 
Chemical Preparation 
In situ generated colloidal semiconductor CdS particles in 
dihexadecyl phosphate vesicles: quantum size and asymmetry 
effects, 11:43856 (J;US) 


Electrochemistry 
Interaction of diethyldithiocarbamate with n-type cadmium 
sulfide and cadmium selenide: efficient photoelectrochemical 
oxidation to the disulfide and flat-band potential of the 
semiconductor as a function of adsorbate concentration, 
11:43898 (J;US) 
Photochemical Reactions 
Interaction of diethyldithiocarbamate with n-type cadmium 
sulfide and cadmium selenide: efficient photoelectrochemical 
cabdation to the Giaalihde on flabhend: potential of the 
semiconductor as a function of adsorbate concentration, 
11:43898 (J;US) 
CADMIUM TELLURIDES 
Crystal Defects 
Study of the defect structures in CdTe 
synchrotron x-ray topography, 11:43765 (J;US) 
Electronic Structure 
Angle-resolved photoemission study of the valence band 
dispersion along major symmetry directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 
Emission Spectroscopy 
Angle-resolved photoemission study of the valence band 
dispersion along major symmetry directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 
Energy Gap 
Angle-resolved photoemission study of the valence band 
dispersion along major symmetry directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 
Ion Implantation 
Synthesis of dilute magnetic semiconductors by ion 
implantation (CdMnTe synthesis), 11:43636 (R;US) 
Microstructure 
Molecular beam epitaxial growth of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 
Molecular Beam Epitaxy 
Molecular beam epitaxial of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 


Molecular beam epitaxial growth of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 
Topography 
Study of the defect structures in CdTe crystals usi 
synchrotron x-ray topography, 11:43765 (J;US) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCITE 
Physical Radiation Effects 
On some paramagnetic species induced in natural calcites by 8 
and ‘y-rays irradiations, 11:43629 (R;BR) 


Blood Chemistry 
Effects of cadmium, calcium, age and parity on bone mineral, 
density and strength in female rats, 11:44429 (R;US) 
Tissue Distribution 
Stable calcium and ium in tissues from New York City 
residents, 11:44343 (R;US) 
CALCIUM 40 
Energy Levels 
Excitation of nucleus high-lying levels in resonance 
a capture gamma quanta, Spine Aue 
ussian) 
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Scattering 
Excitation of nucleus high-lying levels in resonance scattering 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
CALCIUM 40 REACTIONS 
Inelastic Scattering 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Transfer Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Carbon 12 Reactions 
Nuclei production following 30 MeV/u "°C and **N induced 
reactions, 11:44898 (RA;FI) 
Neon 20 Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Nitrogen 14 Reactions 
Nuclei production following 30 MeV/u ™C and **N induced 
reactions, 11:44898 (RA;FI) 
Proton Reactions 
relativistic treatment of nucleon-nucleus 
scattering, 11:44917 (BA;JP) 
CALCIUM OXIDES 
See also ZIRCONOLITE 


low temperatures, 11:43679 (RA;US) 
CALCIUM SULFATES 
Chemical Reaction Yield 
Development of iron oxide catalyzed desulfurization 
by lime sorbents. Part 1, 11:42496 (RA;US) 
CALCULATIONS (COMPUTER) 


Valles caldera research, scientific and eainaaembalinas 
11:42849 (R;US) 
CALIFORNIA 
Radioactive Waste Management 
California's low-level waste: state policy and waste 
generators, 11:42694 (J;US) 
IRNIUM 


Lattice Parameters 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 
olume 


New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 


Mass-energy correlation measurements for **Cf spontaneous 
eee eee French) 
juciear reactions and structure: neutron physics, 11:44973 
RAZA) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRY 


Meetings 
Problems of calorimetry and chemical 
Collection of addited reports, 11:43846 (R;DD) 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CALVERT CLIFFS-2 REACTOR 
ana Maryland 
Reactor Safety 
Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 


CARBENES 
Binding Energy 


Risk Assessment 
Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 
Design 


TFTR CAMAC data-acquisition system, 11:45572 (J;US) 
CAMERAS 
See also NEUTRON CAMERAS 
STREAK CAMERAS 
Design 
plates and Reticon 1024SF linear arrays, 11:44197 (RA;US) 
Readout Systems 
Streak camera readout system using a CCD camera, 11:44064 
(RA;US) 
CANADA 
Energy Conservation 
Evaluation of a new energy conservation program in Canada, 
11:43212 (RA;US) 
Tectonics 
States. Volume 5. Tectonic interpretations by Weston 
Geophysical Corporation. Final report, 11:44440 (R;US) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Containment Buildings 
Pressure test behaviour of embalse nuclear power plant 
containment structure, 11:42958 (RA;BR) 


See DOGS 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CANONICAL TRANSFORMATIONS 
Hamiltonians 
On equivalence transformations generated by pure first class 
constraints, 11:45201 (R;XA) 
CAPTURE 
Evaluations 
Estimation of covariance matrix on the experimental data for 
nuclear data evaluation, 11:45049 (RA;JP) 


Preparation 
ee ot Sant ane ee 
indole 2,3-double bond: an extremely facile entry into the 
novel 4a,9a-dihydro-9H-carbazole nucleus, 11:43896 (J;US) 


energies, 11:43909 (J;US) 





Electronic Structure 
Halocarbenes CHF, a Oe. 
frequencies, 11:43883 


triplet separations, and vibrational 
G;US) 

Molecular Structure 

Halocarbenes CHF, CHCl, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
G;USs) 
CARBIDES 
See also BORON CARBIDES 
ON CARBIDES 


of FeCHai and CoCHs*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 


of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Crack Propagation 
Characterization of ion-implanted and laser-processed wear 
surfaces. Final report, 1 December 1984-28 February 1986, 
11:43608 (R;US) 
Crystal Structure 
of metaliocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Ton 
Characterization of ion-implanted and laser-processed wear 
surfaces. Final report, 1 December 1984-28 February 1986, 
11:43608 (R;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
Membrane Transport 
Microbial ecology summer research program. Marine 
Biological Laboratory, Woods Hole, Massachusetts, June 20- 
August 26, 1983, 11:44382 (R;US) 


Photosynthesis 
The state of and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
IN 


See also ACTIVATED CARBON 
CARBON BLACK 
DIAMONDS 
GRAPHITE 


Electron Collisions 
Calculation of single- and double-photon free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
“ report, September 1980-February 1983, 11:44571 
;US) 


Graphitization 

Graphical analysis of 
energies, 1.1:43809 (J;US) 
Collisions 


with multiple activation 


Ton 
Convoy electrons from 100 KeV H on carbon foils measured 
in coincidence with emerging protons and H atoms, 11:44660 


Effective interactions and monopole transitions in light nuclei, 
11:44894 (RA;NL) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:44976 (J;US) 
Heavy Ion Fusion Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Incomplete and complete fusion in intermediate energy heavy 
ion reactions, 11:44982 
Statistical ‘doorway’ role of the diaucleus in heavy ion deep 
inelastic reactions, 11:44897 (R;BR) 
Study of heavy products formed by rare earth target 
bombardment by '*C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 


ERA-11/19 / 1208 


Scattering 
Double NN scattering effects in the ion-ion interaction at 
intermediate energies, 11:44887 (R;BR) 
Particle Production 
Nuclei production following 30 MeV/u ™C and **N induced 
reactions, 11:44898 (RA;FI) 
CARBON 12 TARGET 
Alpha Reactions 
Analytical l-dependent real optical potential according to 
alpha-cluster model, 11:44885 (R;XA) 
Carbon 12 Reactions 
Double NN scattering effects in the ion-ion interaction at 
intermediate energies, 11:44887 (R;BR) 
Electron Reactions 
Reaction /sup 12/C(e-italic,e-italic/sup ‘/p) in the dip region, 
11:44896 (J;US) 
Nucleon Reactions 
Analytical l-dependent real optical potential according to 
alpha-cluster model, 11:44885 (R;XA) 
Oxygen 16 Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Proton Reactions 
Analysis of the ™*C(p, yo)'*N reaction at E sub(p) <= 1MeV, 
11:44889 (RA;PL) 
Analyzing power for the (p-vector, ax) reaction in the 
continuum at E sub(p) = 72 MeV, 11:44888 (RA;PL) 
Structure in the continuum a-particle spectra from the (p, ax) 
reaction on 'C and *’Al, 11:44890 (RA;PL) 
CARBON 13 REACTIONS 
Stripping 


Polarizations from the (°C, ™B(pol)) reaction, 11:44936 
(RA;NL) 
CARBON 14 
Emission 
Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:45056 (J;US) 
High Spin States 
High spin magnetic excitations of the '*C nucleus, 11:44891 
(RA;SU;In Russian) 
CARBON 14 REACTIONS 
Heavy Ion Fusion Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
In-beam gamma and conversion electron spectroscopy of 
22°Ra, 11:45045 (RA;FI) 
CARBON 14 TARGET 
Carbon 12 Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Carbon 14 Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Oxygen 16 Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
CARBON BLACK 
Labelling 


Beryllium-7 labeled carbon particles and method of making, 
11:43930 (P;US) 
CARBON COMPLEXES 
Chemical Reactions 
ion and structural comparison of the ruthenium(0) 
derivatives Ru(DMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Structure 


Stability of buckminsterfullerene and related carbon clusters, 
11:43864 (J;US) 


Stability of buckminsterfullerene and related carbon clusters, 
11:43864 (J;US) 
CARBON CO! 
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Chemical Reactions 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH.)sU.E 
(E = S, Se, Te) and the crystal structures of [(@MeCsH,)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
Structure 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sUhE 
(E = §, Se, Te) and the crystal structures of [™MeCsH,)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
CARBON DIOXIDE 
Adsorption 


Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Effects 


Direct effects of atmospheric CO: enrichment on plants and 
ecosystems: a biblicgraphy with abstracts, 11:44224 (R;US) 
Chemical Reaction Yield 
Process for electrochemically gasifying coal, 11:42474 (P;US) 


Desorption 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Environmental Impacts 
Direct effects of atmospheric CO: enrichment on plants and 
ecosystems: a bibliography with abstracts, 11:44224 (R;US) 


Hydrogenation 
Supported ruthenium carbonyls as catalysts for the 
hydrogenation of carbon monoxide and dioxide. Final report 
on Phase 1, 11:42743 (R;US) 
Infrared Spectra 
Infrared energy levels and intensities of carbon dioxide Part 3, 
11:44654 (J;US) 


Mixing 
Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
Removal 
Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Processes 


Separation 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
Spectral Shift 
Infrared energy levels and intensities of carbon dioxide Part 3, 
11:44654 (J;US) 
CARBON DIOXIDE LASERS 


Design 
High-power, twin-frequency FIR lasers for plasma diagnostic 
applications, 11:45356 (J;US) 
Performance 
High-power, twin-frequency FIR lasers for plasma diagnostic 
csunietiane, 11:45356 (J;US) 
CARBON IONS 
Ton-Atom Collisions 
Electron capture in collisions of multiply charged ions with 
atomic hydrogen, 11:44609 (RA;NL) 
CARBON ISOTOPES 


See also CARBON 12 
CARBON 14 


Iron 56 Reactions 
Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(R;JP) 
Iron 58 Reactions 
Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 


(R;JP) 
CARBON MONOXIDE 
Adsorption 


Adsorbate-adsorbate interactions and the 


ing of organic 
monolayers on metal surfaces, 11:43568 (J;NL) 


CARBON STEELS 
Materials Working 


Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 

Surface structure of coadsorbed benzene and carbon monoxide 
en nee ney 
electron diffraction intensities, 11:43888 (J;US) 

Auger Electron Spectroscopy 

Auger-electron ion coincidence studies in soft X-ray induced 

fragmentation of isolated molecules, 11:43833 (BA;US) 


Physical aspects of relaxation and shake-up effects in XPS and 
core —>27* absorption spectra of CO chemisorbed on Ni 
(111), 11:44593 (R;XA) 


Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technical progress report, January-March 1986, 
11:42763 (R;US) 

ruthenium carbonyls as catalysts for the 
hydrogenation of carbon monoxide and dioxide. Final report 
on Phase 1, 11:42743 (R;US) 
Methanation 
ee ee 
U; 
Molecular 


Structure 
Surface structure of coadsorbed benzene and carbon monoxide 
Oe analyzed with low-energy 
electron diffraction intensities, 11:43888 (J;US) 


Auger-electron ion coincidence studies in soft X-ray induced 
fragmentation of isolated molecules, 11:43833 (BA;US) 
Removal 


Method and apparatus for the selective separation of gaseous 


Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 

CARBON STEELS 
Corrosion 

Corrosion studies on containment materials for vitrified heat 
generating waste. Progress report for the period from 
January 1984 to March 1985, 11:43423 (R;GB) 

Metal oxide chelate oxygen scavenger for deep-drilling 
operations. Final project report, 15 October 1982-14 April 
1983, 11:42544 (R;US) 

Propagation 


Studies on ductile unstable fracture of piping materials in light 
water reactors. Fracture behavior of center cracked panel 
under tensile loading condition at room temperature (JIS 

STS42 carbon steel), 11:42897 (R;JP;In Japanese) 

Decontamination 
Fitness of different decontamination methods for reactor 

materials, 11:43925 (R;FI;In Finnish) 

Dislocations 
Three-dimensional study of dislocation substructures in punch- 

stretched, AK, DQ, low-carbon steel sheets, 11:43463 (R;US) 

Fabrication 
Three-dimensional study of dislocation substructures in punch- 

stretched, AK, DQ, low-carbon steel sheets, 11:43463 (R;US) 

Fractures 
Studies on ductile unstable fracture of piping materials in light 

water reactors. Fracture behavior of center cracked panel 
under tensile loading condition at room temperature (JIS 
STS42 carbon steel), 11:42897 (R;JP;In Japanese) 

Materials Working 

Relevance of inclusions on formability in punch-stretching of 
low-carbon, AK, DQ steel (Automotive sheet metal), 
11:43465 (R;US) 
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Microstructure 
Three-dimensional study of dislocation substructures in punch- 
stretched, AK, DQ, low-carbon steel sheets, 11:43463 (R;US) 


Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 2. Handbook. Final report, 
11:42893 (R;US) 

of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 1. Executive summary. Final 
report, 11:42892 (R;US) 
CARBON SULFIDES 
Chemical Reactions 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 
h[p-eta‘eta*-CS,], 11:43928 (J;US) 

CARBONATES 
See also POTASSIUM CARBONATES 
SODIUM CARBON: 


[ATES 

Catalytic Effects 

Catalytic coal gasification: identification of active sites. 
Reporting period: April 15-July 14, 1986, 11:42460 (R;US) 

CARBONIZATION 
Temperature Dependence 
Deactivation of catalysts in biomass gasification, 11:42804 

(R;US) 


INYLS 
ee ee ee 


“Jeane naetiadlo transition metal carbonyl cluster fragments 
by ion-molecule reactions. 2. The Co(CO)s(NO) and 
Ni(CO), systems, 11:43893 (J;US) 


of carbonyl(fulvalene)dimetal complexes (Mz 
= Cre, Mos, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 
(J;US) 
Electronic Structure 
Electronic structure factors of a bond 
activation. The 


photoelectron spectroscopy of 
(cyclohexenyl)manganese tricarbonyl, 11:43889 (J;US) 


istry of carbonyl(fulvalene)dimetal complexes (Ms 
5 S Moa, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 
Reduction 


of carbonyl (fulvalene)dimetal complexes (Mz 
P? oa Mona, Ws, Rus, Mo-Ru) in aprotic media, 11:43900 


chromium, manganese, 
carbonyls), 11:42459 (R;US) 


CARBYNES 
Binding Energy 
Gas-phase of FeCHg* and CoCH,*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 
SCREENING 


Continuous human cell lines and method of making same, 
11:44432 (P;US) 
CARCINOMAS 


Behaviour in prostrate cancer patients of DHEA-SO, 
stimulated with D-TRY-6-LH-RH analogue and with 
HONVAN, ene 

Coen in the diagnosis of 

ere 11:44363 (RA;MX;In Spanish) 


CARDIOVASCULAR D 


See also ARTERIOSCLEROSIS 
HYPERTENSION 
MYOCARDIAL INFARCTION 


Nuclear analysis: applications in medicine, 11:44372 (RA;ZA) 
CAROLINA POWER LIGHT ROBINSON-2 REACTOR 
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CASCADE SHOWERS 
Monte Carlo Method 
Short review of Monte Carlo hadronic cascade calculations in 
the multi-TeV energy region, 11:44092 (J;NL) 
CASCADE SOLAR CELLS 


Modeling and analysis of cascade solar cells, 11:42797 (RA;US) 
CASINGS 
See COVERINGS 
CASSEGRAINIAN CONCENTRATORS 
Design 
Cassegrainian point focus concentrator design, 11:42846 (B;US) 
Operating Cost 
Cassegrainian point focus concentrator design, 11:42846 (B;US) 
Performance Testing 
Cassegrainian point focus concentrator design, 11:42846 (B;US) 
CASTE (INSECTS) 
See INSECTS 
POPULATIONS 
CASTING 
Health Hazards 
Process for reducing beta activity in uranium, 11:43567 (P;US) 
CASTING MOLDS 
Protective Coatings 
Mold and crucible 
1985, 11:43573 (R;US) 
CATALYSTS 


Final report, April 1984-December 


Spectroscopy 

XANES/EXAFS study of the copper active site in methanol 

synthesis catalyst, 11:42773 (BA;US) 
Chemical Preparation 

Cation promotion effects in zeolite-supported F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 

Low temperature catalysts for methanol production, 11:43897 
(P;US) 


Evaluations 
Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technical progress report, January-March 1986, 
11:42763 (R;US) 
Deactivation 
Cation promotion effects in F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(RUS) 
Deactivation of catalysts in biomass gasification, 11:42804 
(R;US) 
Impact of the chemical constituents of hy6drotreater feed on 
catalyst activity (Shell 324 M with 12.4 wt % Mo and 2.8 wt 
% Ni on alumina support), 11:42463 (R;US) 
of palladium and its relation to selectivity in 
the Rosenmund reaction, 11:43862 (J;US) 
Electronic Structure 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
Photoelectron Spectroscopy 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
Promoters 
Cation promotion effects in zeolite-supported F-T 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 
X-Ray Spectra 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 
Reactor Accidents 
RETRAN-(2 analysis of radioisotope releases 
steam generator tube rupture, 11:43112 (J;US) 
Steam Generators 
RETRAN-(2 analysis of radioisotope releases 
steam generator tube rupture, 11:43112 (J;US) 
CATAWBA-2 REACTOR 
York County, South Carolina, USA 





1238 / ERA-11/19 


Reactor Accidents 
RETRAN-0(2 analysis of radioisotope releases following a 
steam generator tube rupture, 11:43112 (J;US) 
Steam Generators 
RETRAN-(2 analysis of radioisotope releases following a 
steam generator tube rupture, 11:43112 (J;US) 
CATHODE RAY TUBES 
Human Factors Engineering 
Human factors guidelines and methodology in the design of a 
user computer interface: a case study, 11:43940 (R;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
See also HYDROGEN IONS I PLUS 
Chemical Preparation 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Structure 


Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 


Magnetic Properties 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
CATTAILS 
Radionuclide Kinetics 
Tritium in the aquatic environment, 11:44311 (R;US) 
CAUCHY PROBLEM 
Differential Equations 
Class of neutral Functional Differential Equations and the 
abstract Cauchy problem, 11:45259 (R;XA) 
Partial Differential 
L, contraction for systems of conservation laws. Technical 
summary report, 11:45248 (R;US) 


Scattered-light counting technique for determining cavitation- 


nuclei spectra, 11:44024 (TJ;GB) 


Scattered-light counting technique for determining cavitation- 


nuclei spectra, 11:44024 (TJ;GB) 
CAVITIES 


Coupled thermo-mechanical and poro-mechanical response 
evaluations associated with coal conversion. 
Final report, June 1982-December 1985, 11:42453 (R;US) 


Growth 
Coupled thermo-mechanical and poro-mechanical response 
evaluations associated with underground coal conversion. 
Final report, June 1982-December 1985, 11:42453 (R;US) 


See CHARGE-COUPLED DEVICES 
CELL DIVISION 
Biological Radiation Effects 
Role of cell replication in regulation of Na-coupled hexose 
transport in LLC-PK;, epithelial cells, 11:44390 (R;US) 
CELL FLOW SYSTEMS 


Design 
Method and apparatus for fringe-scanning chromosome 
analysis, 11:44352 (P;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL MEMBRANES 
Chemical Composition 
Study of the membrane lipidic composition of Clostridium 
acetobutylicum in relation with the production of solvents, 
11:42766 (R;FR;In French) 
CELLOBIOSE 
Bioconversion 
Process for producing ethanol from plant biomass using the 
fungus Paecilomyces sp., 11:42770 (P;US) 


CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELTIC SEA 
See IRISH SEA 
CENTAURO-TYPE EVENTS 
Quantum Chromodynamics 
Model for Centauro production, 11:44729 (R;US) 
CENTRAL HEATING PLANTS 
Fuel Substitution 
New technologies for the use of alternative fuels in European 
district heating systems, 11:43190 (J;US) 
RECEIVERS 


Solar Process Heat 


processes, 11:42821 (R;US) 
CENTRAL REGION 
See FEDERAL REGION Ill 


of whole blood samples for analysis in a centrifugal fast 
analyzer, 11:44378 (P;US) 
CERAMIC MELTERS 
Design 


Development of an advanced gas-fired glass melting system, 
11:43388 (J;US) 
Energy Conservation 
it of an advanced gas-fired glass melting system, 
11:43388 (J;US) 
Testing 


Development of an advanced gas-fired glass melting system, 
11:43388 (J;US) 
CERAMICS 
Adhesion 
Decohesion of thin films from ceramic substrates, 11:43416 
(R;US) 
Bibliographies 
of the Metals and Ceramics Division, January 1-March 31, 
1986, 11:43419 (R;US) 
Oxidation resistant filler metals for direct brazing of structural 
ceramics, 11:43599 (P;US) 
Chemical 


Analysis 
Highlights, 11:43578 (RA;ZA;In English and Afrikaans) 
Chemical Composition 
Highlights, 11:43578 (RA;ZA;In English and Afrikaans) 
Chemical Preparation 
and method for 


making same, 11:43598 (P;US) 
Coordinated Research Programs 
Ceramic technology for advanced heat engines project. 
sanldiaed ttn apuie heuteienune 1985, 11:43404 
(R;US) 
Corrosion Resistance 
Corrosion of SiC, SisN., and oxide ceramics in coal gas 
combustion 


products, 11:43606 (BA;US) 
Dispersion 


New ceramics containing dispersants for improved fracture 
toughness, 1143603 OF (P;US) 
Ton Implantation 
Damage accumulation in ceramics during ion implantation, 
11:43600 (J;NL) 
Materials Testing 
Corrosion of SiC, SisNs, and oxide ceramics in coal gas 
combustion products, 11:43606 (BA;US) 
Physical Radiation Effects 
Damage accumulation in ceramics during ion implantation, 
11:43600 (J;NL) 
Research Programs 
[Research activities of the National Institute for Materials 
Research]. Annual report 1985. 1 July 1984-30 June 1985, 
11:43437 (R;ZA;In English and Afrikaans) 
Research activities. Ceramics, 11:43579 (RA;ZA;In English and 
Afrikaans) 
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CERAMICS 
Surface Hardening 


Surface Hardening 
making same, 11:43598 (P;US) 
Ultrasonic Testing 
Analytical Ultrasonics in Materials Research and Testing, 
11:44030 (R;US) 


See also MAIZE 
OATS 


Solar Drying 
Heat extraction from salt gradient solar ponds for agricultural 
purposes, 11:42841 (BA;US) 
On-farm solar drying of crops and grains demonstration 
project, 11:42840 (BA;US) 
CEREBRAL CORTEX 
Carcinomas 
Cerebral ceric phosphocreatine value in the diagnosis of 
—aonunaiols 11:44363 (RA;MX;In Spanish) 
CEREBRUM 
See also CEREBRAL CORTEX 
Biomedical Radiography 
Radioisotopic cerebral arteriography findings in patients with 
; bral lar insuffici i aad 
cerebral infarction, 11:44358 (RA;MX;In Spanish) 


Crystal-Phase Transformations 
Total local. studies of the a-y phase transition in 
Ce, 11:43542 (J;US) 
Structure 


ivisti - electronic structure of Ce and Pu, 
11:43536 (J;US) 
Total-energy local-density studies of the a~y phase transition in 
Ce, 11:43542 (J;US) 


Total. local-density studies of the a-y phase transition in 
Ce, 11:43542 (J;US) 
CERIUM 139 
Diffusion 
Impurity diffusion in NiO grain boundaries, 11:43574 (R;GB) 
CERIUM 144 
Uptake 
Soil-plant transfer factors - experimental values (157Cs, Co, 
144Ce, *Sr, **Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 
CERIUM ALLOYS 
Band Theory 
On the possibility of NbCe, NbLa compound, 11:43453 (R;XA) 
CERIUM COMPOUNDS 


See also CERIUM OXIDES 
CERIUM PHOSPHATES 


Magnetic Properties 
Properties of hydrided RE,Fe:.B compounds, 11:43632 (R;FR) 
CERIUM OXIDES 
Absorption Spectra 
Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 
Structure 


Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 
Spectroscopy 


Resonant 
11:43842 (BA;US) 
CERIUM PHOSPHATES 


Magnetic Properties 
Magnetic investigation of CePO,, 11:43742 (RA;US) 
CERMETS 
Production 


Boron-carbide-aluminum and boron-carbide-reactive metal 
cermets (B,C-Al), 11:43604 (P;US) 


studies of “empty-f" materials, 


Precipitation 
Separation of cesium from an evaporator concentrate from the 
Loviisa power plant by precipitation with phosphotungstic 
acid and sodium cobaltous nitrite, 11:42683 (R;FI;In Finnish) 
CESIUM 129 
K Capture 
K capture probabilities in the '**Te and ™°Cs nuclear decay, 
11:44954 (RA;SU;In Russian) 
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CESIUM 134 
Radiation Monitoring 
Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 
Concentration 


Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 

CESIUM 137 
Environmental Transport 

Uptake of plutonium-239, 240, americium-241, strontium-90 

into plants, 11:42711 (RA;NL) 
Radiation Monitoring 

Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 

Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 

Concentration 


Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 

Separation Processes 

Results of research development in the partitioning technology 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 

Uptake 

Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 

Soil-plant transfer factors - experimental values (**7Cs, Co, 
144Ce, Sr, “Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 

Soil-plant transfer factors - in situ measurements (®Sr and 
137Cs - zero-point measurements), 11:44408 (RA;NL;In 
French) 

Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 

CESIUM COMPOUNDS 
See also CESIUM IODIDES 
Catalytic Effects 

Promotion by Cs(I) and poisoning by T1(1) of the Cu/ZnO 
catalysts for methanol synthesis and the water gas shift 
reaction, 11:42768 (J;US) 

CESIUM IODIDES 


Metal halide saturable absorbers at 248 nm, 11:43749 (J;US) 
CESIUM IONS 
Electron-Ion Collisions 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:44652 (J;US) 
Excitation 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:44652 (J;US) 
Tonization 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:44652 (J;US) 
CETACEANS 
Migration 
Bowhead and gray whale migration model description. Interim 
report No. 1, 11:44299 (R;US) 
CHALKS 
See LIMESTONE 
CHARGE-COUPLED DEVICES 
Readout Systems 
Streak camera readout system using a CCD camera, 11:44064 
(RA;US) 
CHARGED PARTICLE DETECTION 
See also ION DETECTION 


Nuclear reactions and structure: nuclear physics techniques, 
11:44173 (RA;ZA) 
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CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE REACTIONS 


Index to the LLNL Evaluated Charged-Particle Library 
(ECPL). Volume 28, 11:44882 (R;US) 
Nuclear Data Collections 
Index to the LLNL Evaluated Charged-Particle Library 
(ECPL). Volume 28, 11:44882 (R;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARMED BARYON RESONANCES 
Magnetic Moments 
Magnetic moments of light, charmed, and b-italic-flavored 
baryons in a relativistic logarithmic potential, 11:44769 
GUS) 
Weak Hadronic Decay 
Application of a heavy quark bag model to non-leptonic 
decays of charmed baryons, 11:44735 (R;XA) 
CHARMONIUM 
Particle Production 
Charmonium spectroscopy from inclusive psi’ and J/psi 
radiative decays, 11:44715 (J;US) 


Chemical Composition 
Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 

11:42462 (R;US) 


Chlorination 
Coal waste energy recovery system, 11:42507 (RA;US) 
Demineralization 


Coal waste energy recovery system, 11:42507 (RA;US) 
Gasification 
Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 
Spectra 


Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 


Synthetic chars for studies of char combustion mechanisms. 
ly technical progress report, March 1-May 31, 1986, 
11:42521 (R;US) 


Yields 
Differential coal liquefaction, an economically viable way of 
producing liquid, solid and gaseous fuels, 11:42447 (RA;US) 
CHELATES 
Corrosive Effects 
Metal oxide chelate oxygen scavenger for deep-drilling 
operations. Final project report, 15 October 1982-14 April 
1983, 11:42544 (R;US) 
CHEMICAL BONDS 
Cleavage 


Effect of maceral properties on the comminution of coal. 
Technical progress report, April 1-June 30, 1986, 11:42508 
(RUS) 


Instruments 
Field emission chemical sensor for receptor/binder, such as 
antigen/antibody, 11:44178 (P;US) 
CHEMICAL EXPLOSIONS 
Blast Effects 
Analysis of shell structures subjected to a blast environment: a 
finite element approach. Part 1, 11:44207 (R;CA) 
Analysis of shell structures subjected to a blast environment: a 
finite element approach. Part 2, 11:44208 (R;CA) 
Analysis of shell structures subjected to a blast environment: a 
finite-element approach. Parts 1 and 2, 11:44216 (R;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
Chemical 
ion of 1,1'-dinitro-3,3'-azo-1,2,4-triazole (1,1'-dinitro- 
3,3’-azo-1,2,4-triazole), 11:44214 (P;US) 


ion of 1,1'-dinitro-3,3’-az0-1,2,4-triazole (1,1'-dinitro- 
3,3'-az0-1,2,4-triazole), 11:44214 (P;US) 

Molecular Weight 

ion of 1,1'-dinitro-3,3’-az0-1,2,4-triazole (1,1'-dinitro- 

3,3’-az0-1,2,4-triazole), 11:44214 (P-US) 

Test Facilities 

Safety analysis of the existing 850 Firing Facility, 11:44211 
U 


CHEMICAL HEAT PUMPS 
Classification 
Heat-of-reaction chemical heat pumps: possible configurations, 
11:43319 (R;US) 


Heat-of-reaction chemical heat pumps: possible configurations, 
11:43319 (R;US) 
Energy Efficiency 
State-of-the-art of chemical heat pumps for waste heat 
recovery in the process industries, 11:43370 (RA;US) 
Technology Assessment 
State-of-the-art of chemical heat pumps for waste heat 
recovery in the process industries, 11:43370 (RA;US) 
CHEMICAL INDUSTRY 


Consumption 
Trends in the US chemical industry, 11:45532 (J;US) 
Growth 
Trends in the US chemical industry, 11:45532 (J;US) 
Hazardous Materials 
Dioxin registry report: walk-through survey 
pentachlorophenol production facility at Velen Materials 
ou” Chemical Division, Wichita, Kansas, 11:44229 


hl evaluation report HETA 80-035-1635, Bofors- 
Nobel/Lakeway Corporation, Muskegon, Michigan, 
11:44245 (R.US) 

Health-hazard evaluation report HETA 85-268-1641, Products 


Historical nuclear materials balance report for the former 
AEC-owned Weldon Spring Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 

CHEMICAL RADIATION EFFECTS 
100 kV-ion accelerator for study of chemical reactions, 
11:44083 (R;JP;In Japanese) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Temperature Effects 

Synthetic chars for studies of char combustion mechanisms. 
Quarterly technical progress report, March 1-May 31, 1986, 
11:42521 (R;US) 

CHEMICAL SPILLS 
Recommendations 
storage tanks, dikes and transfer stations, 11:44297 (R;US) 


CHERENKOV RADIATION 
Spectra 
On the possibility of spectral 


it 
44.4A wave length, 11:44082 (R;SU;In Russian) 
X-Ray Sources 
ee 
development of Cherenkov radiation source with 
44.4A wave length, 11:44082 (R;SU;In Russian) 
CHICAGO 
Residential Sector 
Energy conservation in the low and moderate income : 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 
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CHILDREN 
Lead 
Omaha childhood blood lead and environmental lead: a linear 
total exposure model, 11:44431 (R;US) 
CHIMNEYS 
Construction 
Fire safe chimney despite high creosote potential. Final report, 
11:43318 (R;US) 
Design : 
Fire safe chimney despite high creosote potential. Final report, 
11:43318 (R;US) 
Air Pollution 
SO, oxidation and incomplete combustion, 
11:44254 (J;US). 
Nuclear Data 
Recent activities of nuclear data in IAE, 11:44865 (RA;JP) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHIRAL SYMMETRY 
Order Parameters 
symmetry breakdown in gauge theories, 11:44823 


:PL) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 


SODIUM CARBONATES 
SODIUM HYDROXIDES 


Plant Growth 
ve of the approach to i 
studies. Memorandum report 1983-1985, 11:42786 me) 
CHLORIDES 


11:44079 (J;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Excretion 
Disposition of [**C]2,3-dichloropropene in Fischer-344 rats 
after oral or intraperitoneal administration, 11:44356 (J;NL) 
Tissue Distribution 


Disposition of [**C]2,3-dichloropropene in Fischer-344 rats 
after oral or intraperitoneal administration, 11:44356 (J;NL) 
CHLORINATED AROMATIC HYDROCARBONS 
Indoor Air Pollution 
Dioxin registry report: walk-through survey of 
pentachlorophenol production facility at Vulcan Materials 
Company, Chemical Division, Wichita, Kansas, 11:44229 
(R;US) 
Health-hazard evaluation report HETA 84-508-1626, Steinmetz 
and Sons, Moscow, Pennsylvania, 11:44227 (R;US) 
CHLORINE 
Collisions 
Thermal and ion-assisted reactions of GaAs(100) with 
molecular chlorine, 11:43766 (J;US) 
CHLORINE 35 
Oxidation 
Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPOUNDS 
See also CHLORIDES 
Electronic Structure 
Halocarbenes CHF, CHCl, and CHBr: 


singlet- 
ciple eprton, and vibrational uence HAE 
GG 
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Molecular Structure 
Halocarbenes CHF, CHCI, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
G;US) 
CHO CELLS 
Biological Radiation Effects 
Energy distribution and the relative biological effects of 
internal alpha emitters, 11:44421 (J;GB) 
Spatial Dose Distributions 
Energy distribution and the relative biological effects of 
internal alpha emitters, 11:44421 (J;GB) 
CHOOZ REACTOR 
See ARDENNES REACTOR 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 
Foils 
CR-39 track etching and blow up method, 11:43563 (P;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 


Influence of oxidation on the radiative properties of some 
metals: physico-chemical analysis of the oxidal layers, 
11:42844 (R;FR;In French) 

Vapor Pressure 

Pressure of saturated steam of refractory metals, 11:43569 

(TJ;GB) 
CHROMIUM 51 
Diffusion 


Impurity diffusion in NiO grain boundaries, 11:43574 (R;GB) 
Radiation Monitoring 


Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 
CHROMIUM 52 TARGET 
Helium 3 Reactions 
Levels in **Mn from the ®*Cr(tau, d) reaction, 11:44913 
(RA;PL) 
CHROMIUM ALLOYS 
See also STAINLESS STEELS 
Corrosion Resistance 
Corrosion-resistant amorphous metallic coatings: engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; FerCriePiaCr; FezoMorCrsPisC;), 11:43441 
(R;US) 


Decomposition 
Dynamic scaling of the decomposition structure of 
Chromindur during aging at 525°C, 11:43469 (RA;US) 


Determination of dispersoid size distribution in an oxide- 
strengthened nickel-chromium alloy by small-angle X-ray 

scattering, 11:43470 (RA;US) 

Embrittlement 


Influence of grain boundary chemistry and structure on the 
intergranular attack and intergranular stress corrosion 


cracking of austenitic alloys. Progress report, August 1, 
1985-July 31, 1986 (Ni-Cr-Fe), 1143439 (RU (R;US) 


Defect and microstructural analyses in ferromagnetic materials, 
11:43429 (R;US) 


Permeation of deuterium implanted into vanadium alloys, 
11:43443 (R;US) 
Physical Radiation Effects 
Neutron-induced swelling and microstructural development of 
simple Fe-Mn and Fe-Cr-Mn alloys in FFTF, 11:45435 
(RA;US) ' 
Stress Corrosion 
Influence of grain chemistry and structure on the 
intergranular attack and intergranular stress corrosion 
cracking of austenitic alloys. Progress report, August 1, 
1985-July 31, 1986 (Ni-CrFe), 11:43439 (R;US) 
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CHROMIUM COMPLEXES 


of carbonyl(fulvalene)di 


i )dimetal complexes (Mz 
= Cre, Mos, Ws, Rus, Mo-Ru) in aprotic media, 11:43900 


G;US) 
Electronic Structure 
Polarized x-ray absorption near-edge structure of highly 
oxidized chromium porphyrins, 11:43921 (J;US) 
Oxidation 
istry of carbonyl(fulvalene)dimetal complexes 
= Cre, Mos, Ws, Rus, Mo-Ru) in aprotic media, 11:43900 
G;US) 
Polarized x-ray absorption near-edge structure of highly 
oxidized chromium porphyrins, 11:43921 (J;US) 
Reduction 
of carbonyl(fulvalene)dimetal 


i complexes (Mz 
= Cra, Mos, Wa, Rue, Mo-Ru) in aprotic media, 11:43900 


G;US) 
X-Ray Emission Analysis 
Polarized x-ray absorption near-edge structure of highly 
oxidized chromium porphyrins, 11:43921 (J;US) 
CHROMIUM IONS 
Chemical Reactions 
Crossed-beam studies of energy and angular distributions of 
organometallic reactions: decarbonylation of acetaldehyde 
by Fe* and Cr*, 11:44653 (J;US) 
Ton-Molecule Collisions 


organometallic 
by Fe* and Cr*, 11:44653 G;US) 
CHROMIUM-MOLYBDENUM STEELS 
Electron Beam Welding 
Electron beam welding of heavy section ferritic steels, 
11:43431 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 
Difference in the response of two hybrid stocks of mice to X- 
ray induction of chromosome aberrations in 
stem cells, 11:44417 (J;NL) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
See also DICENTRIC CHROMOSOMES 
Flow Visualization 
Method and apparatus for fri 
analysis, 11:44352 (P;US) 


Method and apparatus for 
analysis, 118352 (PLUS) 
CHROMOSPHERE 
Methods 
Sun at high spatial resolution: the physics of small spatial 
structures in a magnetized medium, 11:44512 (RA;US) 
Spatial Resolution 
Sun at high spatial resolution: the physics of small spatial 
structures in a magnetized medium, 11:44512 (RA;US) 
CHUKCHI SEA 
Offshore Operations 
Bowhead and gray whale migration model description. Interim 
report No. 1, 11:44299 (R;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING SYSTEMS 
Energy Conservation 
Attack on ccntrifugal costs, 11:43385 (J;US) 
CIVIL DEFENSE 
Limited war, escalation control, and command, control and 
communications. Master's thesis, 11:45527 (R;US) 


CLASSICAL MECHANICS 


Dynamics 
Dynamics of the interaction between classical and 
systems and the reduction of the wave packet, 11:45188 


Migration 
Determinations of transfer factors for Dutch soils 


soil-plant 
(1981-1983), 11:44409 (RA;NL) 
TES 


Forecasting 
Weather information and prediction, 11:44220 (J;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLONE CELLS 
Cell Proliferation 
Continuous human cell lines and method of making same, 
11:44432 (P;US) 
TUM 


Cell Membranes 
Study of the membrane lipidic composition of Clostridium 
acetobutylicum in relation with the production of solvents, 
11:42766 (R;FR;In French) 


acetobutylicum 
11:42766 (R;FR;In French) 


Physiology 
Study of the membrane lipidic composition of Clostridium 
acetobutylicum in relation with the production of solvents, 
11:42766 (R;FR;In French) 
(GALAXY) 
See GALAXY CLUSTERS 
COAL 
See also SUBBITUMINOUS COAL 
Activation Analysis 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 


Agglomeration 
Fuel agglomerates and method of agglomeration, 11:42514 
(P;US) 
Ash Content 
Factors influencing major, minor, and trace element variations 
in U.S. coals, 11:42485 (BA;US) 
High-temperature interactions among minerals occurring in 
coal, 11:42488 (BA;US) 
Influence of mineral matter in coal on slagging, 


11:42491 (BA;US) 
Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 
Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 
Viscosity of synthetic coal ash slags, 11:42489 (BA;US) 
Bibliographies 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 


Biodegradation 
Biological production of fuels from coal-derived gases. 
NT aed 1986, L428 (US) 
Cooperative research in coal liquefaction 
generic technology development, 11:42459 (R;US) 
Chemical Analysis 
Review of coal chemistry and technologies, 11:42479 (RA;US) 
Chemical Composition 
bn 
generic technology development, 11:42459 (R;US) 
Factors influencing major, minor, and trace element 
in U.S. coals, 11:42485 (BA;US) 
Chemical Reaction Kinetics 
wr eee oe een ee 
flames, 11:42533 (BA;US) 


Chemistry 
Review of coal chemistry and technologies, 11:42479 (RA;US) 
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Cleaning 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) Cooperative research in coal liquefaction i 
Overview of US Department of Energy coal preparation generic technology development, 11:42459 (R;US) 
research, 11:42518 (J;SU) Infrared Spectra 
Combustion Coal 
Coal burning adiabatic diesel engine, 11:42526 (J;US) 
Coal water fuel test at Maritime Electric Company Limited’s 
Charlottetown plant, 11:42530 (3;US) 
in the 


gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449(R;US) ~- 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 


CWF firing 
11:42529 (J;US) 
combustion 


Effect of caustic and microwave treatment on clay minerals 
Group of coal particles. Quarterly progress report associated with coal, 11:42470 (BA;US) 

No. 3, March 16-June 15, 1986 (Particle clause), 11:42522 Market 

(R;US) : : ; Coal: fuel of choice, 11:42536 (RA;US) 

Influence of segregated mineral matter in coal on slagging, Feeding the iron horse and other potential coal technologies, 
11:42491 (BA;US) 11:42534 (RA;US) 

Locomotive applications of coal-fueled diesel and gas turbine Mass Spectra 
engines, 11:42525 (J;US) Coal 
Molecular beam mass ic studies of coal dust-air 

flames, 11:42533 (BA;US) 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 

Combustion Products 
Literature searches on metal recovery by leaching and 

carbothermic reduction, 11:42499 (R;US) 

Comparative Evaluations 
Socio-economic, subsidence, transportation and legal 

ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
Rennotnn Final report, 11:42455 (R;US) 

Consumption Rates 

Solid fuel use in the United States: industrial, commercial, and 
residential sectors, 11:43304 (RA;US) 

Supply of USA thermal coal to 2000 (1960 to 1983 and 
forecast to 2000), 11:42503 (R;GB) 


Deashing 
Development of a microwave coal ing process. Technical 
report, March-May 1986, 11:42509 (R;US) 


gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Microwave Heating 

Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 


Mineralogy 

High-temperature interactions among minerals occurring in 
coal, 11:42488 (BA;US) 

Influence of mineral matter in coal on slagging, 
11:42491 (BA;US) 

Mineral transformations during ashing of selected low-rank 
coals, 11:42487 au 

Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 


Mineral transformations during ashing of selected low-rank 
coals, 11:42487 (BA;US) 
Oxidative coal solubilization, 11:42480 (RA;US) 


Cooperative research in coal liquefaction infratechnology and 
Effect of c ic and Sakteannts ¢ on clay mineral generic technology development, 11:42459 (R;US) 
—— 11242470 (BA;US) Negative-pressure pneumatic-conveying systems for CEGB 
O ; ization of coal and coal liquids. Final (Central Electricity Generating Board) power stations, 
report, August 1, 1983-October 31, 1985, 11:42483 (R:US) a 11:42870 (R;US) 
Supply of USA thermal coal exports to 2000 (1960 to 1983 and 
forecast to 2000), 11:42503 (R;GB) 
Production 
Supply of USA thermal coal 
forecast to 2000), 11:42503 (R;GB) 
Pyrolysis 


Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical progress report No. 3, March 1-May 31, 1986 (Ill- 
300), 1142484 (RUS) to 2000 (1960 to 1983 and 

Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
Cooperative research in coal li infratechnology and 
generic technology development, 11:42459 (R;US) 
Devdiqunh UTS Geoware cocktihedinamninas:% Technical 
progress report, March-May 1986, 11:42509 (R;US) 
iuiifal ccna auth enieclanniesiemmamnanruieg adessels 

associated with coal, 11:42470 (BA;US) 
Low temperature aqueous desulfurization of coal, 11:42476 
(P;US) 


Rapid devolatilization of steam treated coal, 11:42445 (RA;US) 
Oxidative coal solubilization, 11:42480 (RA;US) 
Drying 


Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 


Explosive Fracturing 
Review of coal chemistry and technologies, 11:42479 (RA;US) 


Exports 
Supply of USA thermal coal 
forecast to 2000), 11:42503 (R;GB) 


to 2000 (1960 to 1983 and 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 


Heat Treatments 


Rapid devolatilization of steam treated coal, 11:42445 (RA;US) 


Final report, 11:42449 (R;US) 

Coal waste energy recovery system, 11:42507 (RA;US) 

Differential coal liquefaction, an economically viable way of 

liquid, solid and gaseous fuels, 11:42447 (RA;US) 

Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 

In-mine variation and its effect on coal gasification, 11:42451 
(R;US) 

Performance of coal-derived fuels in diesel engines (Low 
temperature), 11:43414 (RA;US) 

Proceedings of new fuel forms workshop, 11:42519 (R;US) 

Rapid devolatilization of steam treated coal, 11:42445 (RA;US) 


the products of mild gasification, 11:42446 (RA;US) 
Quantitative Chemical Analysis 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
Reduction 
Process for electrochemically gasifying coal, 11:42474 (P;US) 
Research Programs 
Coal: fuel of choice, 11:42536 (RA;US) 
Keynote address, 11:42443 (RA;US) 
of new fuel forms workshop, 11:42519 (R;US) 
Review of coal chemistry and technologies, 11:42479 (RA;US) 


Solubility 
Oxidative coal solubilization, 11:42480 (RA;US) 
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Solvent Extraction 

Effect of maceral properties on the comminution of coal. 
Technical progress report, April 1-June 30, 1986, 11:42508 
(R;US) 

Extraction of low-rank coals with supercritical water, 11:42450 
(R;US) 

Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical progress report No. 3, March 1-May 31, 1986 (Ill- 
300), 11:42484 (R (R;US) 

ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 

Structural Chemical Analysis 

Organic oxygen characterization of coal and coal liquids. Final 

report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
Supercritical Gas Extraction 

New opportunities for coal utilization, 11:42535 (RA;US) 

Reactions of low-rank coals in supercritical methanol, 11:42481 
(R;US) 


Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 
Effect of maceral properties on the comminution of coal. 
Technical progress report, April 1-June 30, 1986, 11:42508 
(R;US) 
Temperature Effects 
Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 
Thermal Gravimetric Analysis 
Catalyzed steam gasification of low-rank coals to produce 
hydrogen, 11:42452 (R;US) 


ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 
subsidence, transportation and legal 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984. 11:42456 
(R;US) 
Supply of USA thermal coal exports to 2000 (1960 to 1983 and 
forecast to 2000), 11:42503 (R;GB) 
Washing 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Wet Oxidation Processes 
New opportunities for coal utilization, 11:42535 (RA;US) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 
Geochemical Surveys 
Geologic controls on the i ic composition of Lower 
Kittanning coal, 11:42502 (BA;US) 


Factors influencing major, minor, and trace element variations 
in U.S. coals, 11:42485 (BA;US) 
Methane 
Development and evaluation of technology for methane 
production from a deep coal seam in the Piceance Basin. 
Annual report, June 1, 1984-May 31, 1985, 11:42570 (R;US) 
Mineralogy 
Geologic controls on the inorganic composition of Lower 
Kittanning coal, 11:42502 (BA-US) 
COAL EXTRACTS 
Chemical Composition 
ee ee 
3U; 
Reactions of low-rank coals in supercritical methanol, 11:42481 
(R;US) 
Emulsions 
ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 
Fractionation 
Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical progress report No. 3, March 1-May 31, 1986 (Ill- 
300), 11:42484 (R:US) 
Separation and characterization of coal derived components. 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 


Infrared Spectra 
Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical report No. 3, March 1-May 31, 1986 (Ill- 
300), 11:42484 (R;US) 
Molecular Weight 
Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical progress report No. 3, March 1-May 31, 1986 (Ill- 
300), 11:42484 (R:US) 
Nuclear Magnetic Resonance 
Linkages and aromatic clusters in a bituminous coal. Quarterly 
technical report No. 3, March 1-May 31, 1986 (Ill- 
300), 11:42484 (R;US) 
ae ee 
and characterization of coal derived components. 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 
Yields 
Extraction of low-rank coals with supercritical water, 11:42450 
(R;US) 
COAL FINES 
Ash Content 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 
Chemical Analysis 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 


Analysis of ash-forming mineral matter in raw and 
electron microscopy, 11:42492 (BA;US) 
Combustion 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 


Drying 
Drying of pulverized material with heated condensible vapor, 


11:42512 (P:US) 


Effect of filter cake structure on dewatering of fine coal, 
11:42515 (J;SU) 


Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 


Mineralogy 
Analysis of ash-forming mineral matter in raw and 
electron microscopy, 11:42492 (BA;US) 
Particle Size 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, 3rd quarterly ending June 30, 1986, 11:42511 (R;US) 


Coal waste energy recovery system, 11:42507 (RA;US) 
Sorptive Properties 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 


Performance evaluation of an entrained solids-fed pneumatic 
centrifugal classifier, 11:42517 (J;SU) 
Washing 
Fine coal cleaning: Current practices, new directions, 11:42516 
(BA;US) 
Water Removal 
Effect of filter cake structure on dewatering of fine coal, 
11:42515 (J;SU) 
X-Ray Emission 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 
COAL GAS 
Combustion Products 
Corrosion of SiC, SisN,, and oxide ceramics in coal gas 
combustion products, 11:43606 (BA;US) 
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Corrosive Effects 


Corrosive Effects 
Corrosion of SiC, SisN., and oxide ceramics in coal gas 


Process for electrochemically gasifying coal, 11:42474 (P;US) 


Catalysts 
Catalytic coal gasification: identification of active sites. 
Reporting period: April 15-July 14, 1986, 11:42460 (R;US) 
Catalyzed steam gasification of low-rank coals to produce 
hydrogen, 11:42452 (R;US) 
nee Lone — 
Steam gasification of carbonaceous solids 
mins. df. gatiasines enc ateheeh ashden tclote 007%. 
11:42462 (R;US) 
Understanding the fate of coal heteroatoms and their effect on 
the products of mild gasification, 11:42446 (RA;US) 
ee 
Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Combined Cycles 
Coal gasification combined cycle plant phased capacity 
addition, 11:43256 (J;US) 
Plants 


Overview of progress in surface coal gasification, 11:42466 
(J;US) 
T 


Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Fly Ash 
Literature searches on metal recovery by leaching and 
carbothermic reduction, 11:42499 (R;US) 
In-Situ Gasification 
Literature survey of environmental concerns associated with 
in-situ coal/oil shale operations. Final report, August- 
September 1985, 11:42501 (R;US) 
On-Line Measurement Systems 
Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Research Programs 
Overview of progress in surface coal gasification, 11:42466 
(J;US) 
Understanding the fate of coal heteroatoms and their effect on 
cio cammacaa 11:42446 (RA;US) 
Temperature Effects 
Catalyzed steam gasification of low-rank coals to produce 
hydrogen, 11:42452 (R;US) 


Thermodynamics 
Catalyzed steam gasification of 
a 11:42452 (R;US) 
Guiana coal gasification: identification of active sites. 
Reporting period: April 15-July 14, 1986, 11:42460 (R;US) 


low-rank coals to produce 


COAL GASIFICATION PLANTS 


— ee 11:42466 
3; 
Performance Testing 

Can of progress in surface coal gasification, 11:42466 
Waste Water 

Using rotating biological contactors for the treatment of coal 


PROCESS 
Direct use of methane in coal liquefaction, 11:42475 (P;US) 


Cooperative research in coal liquefaction infratechnology and 
development, 11:42459 (R;US) 
Impact of the chemical constituents of hy6drotreater feed on 
catalyst activity, 11:42463 (R;US) 
Iron sulfide catalysis in coal liquefaction, 11:42473 (BA;US) 
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Mineral matter catalysis of coal conversion, 11:42472 (BA;US) 
Coordinated Research Programs 
research in coal liquefaction infratechnology and 
generic technology development, 11:42459 (R;US) 
Moessbauer Effect 
Technological applications of Moessbauer spectroscopy, 
11:42469 (J;NL) 
Solvents 
Enhanced coal liquefaction with ammonia and amines in single 
and binary solvent systems. Final report, October 1, 1983- 
September 31, 1985, 11:42454 (R;US) 
Research 
Overview of the US coal liquefaction program, 11:42467 
G;US) 
Yields 


Organic oxygen characterization of coal and coal liquids. Final 
August 1, 1983-October 31, 1985, 11:42483 (R;US) 
COAL LIQUEFACTION PLANTS 
Environmental Effects 


subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 
Socio-economic, subsidence, transportation and 


Icgal 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984, 11:42456 
(R;US) 


transportation 
liquefaction plant. Final report, 11:42455 BUS) 
subsidence, transportation and 


legal 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984, 11:42456 
(R;US) 
Socio-Economic Factors 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984, 11:42456 
(R;US) 
Water Requirements 
Socio-economic, 


i transportation 
liquefaction plant. Final report, 11:42455 (R;US) 
Socio-economic, subsidence, transportation 


and legal 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984, 11:42456 
S) 


@;U 
COAL LIQUIDS 
Additives 
Studies of the stabilization of coal liquids. Quarterly report of 
progress VI, November 7, 1984-February 6, 1985, 11:42458 
(R;US) 
Studies of the stabilization of coal liquids. Quarterly report of 
progress V, August 7-November 6, 1984, 11:42457 (R;US) 
Antiknock 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Calorific Value 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Evaluations 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Deashing 
Technical Review, Vol. 23, No. 1, 1986, 11:42871 (R;US) 
Chromatography 


11040083 (AGUS) 
Health Hazards 
Mass spectrometric and chromatographic 
the isolation and identification of tumorigenic polycyclic 
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aromatic hydrocarbons in coal liquefaction distillates, 
11:42493 (BA;US) 
Examination of the costs of upgrading coal liquids, 11:42448 


(RA;US) 
Refining coal liquids: Where we stand, 11:42465 (J;US) 
Market 


ramifications of potential liquefaction plant sitings. Task C. 


Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 
Mass Spectra 
Cooperative research in coal liquefaction i 
generic technology development, 11:42459 (R;US) 


Spectroscopy 

Mass spectrometric and chromatographic methods applied to 
the isolation and identification of tumorigenic polycyclic 
aromatic hydrocarbons in coal liquefaction di 
11:42493 (BA;US) 


Mixing 
Studies of the stabilization of coal liquids. Quarterly report of 
progress VI, November 7, 1984-February 6, 1985, 11:42458 
(R;US) 
Studies of the stabilization of coal liquids. Quarterly report of 
progress V, August 7-November 6, 1984, 11:42457 (R;US) 
Quantitative Chemical Analysis 
Mass spectrometric and chromatographic methods applied to 
the isolation and identification of tumorigenic polycyclic 
aromatic hydrocarbons in coal liquefaction distillates, 
11:42493 (BAUS) 


Examination of the costs of upgrading coal liquids, 11:42448 
(RA;US) 


Studies of the stabilization of coal liquids. Quarterly report of 
progress VI, November 7, 1984-February 6, 1985, 11:42458 
(R;US) 
Studies of the stabilization of coal liquids. Quarterly report of 
progress V, August 7-November 6, 1984, 11:42457 (R;US) 


Studies of the stabilization of coal liquids. Quarterly report of 
progress VI, November 7, 1984-February 6, 1985, 11:42458 
(R;US) 

Studies of the stabilization of coal liquids. Quarterly report of 
progress V, August 7-November 6, 1984, 11:42457 (R;US) 


Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
COAL MINERS 


Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 
COAL MINES 
Methane 
Results of direct-method determination of the gas content of 
US coalbeds. Information Circular/1986, 11:42537 (R;US) 
Size 
Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 
COAL MINING 
Cost 


Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 
COAL PREPARATION 
Particle Size Classifiers 
Performance evaluation of an entrained solids-fed pneumatic 
centrifugal classifier, 11:42517 (J;SU) 


Programs 
Overview of US Department of Energy coal preparation 
research, 11:42518 (J;SU) 
COAL PREPARATION PLANTS 
Mineral Wastes 
Coal waste energy recovery system, 11:42507 (RA;US) 
COAL SEAMS 
Lithology 
In-mine variation and its effect on coal gasification, 11:42451 
(R;US) 


In-mine variation and its effect on coal gasification, 11:42451 
(R;US) 


Uptake 


Variations 
In-mine variation and its effect on coal gasification, 11:42451 
(R;US) 
COAL TAR 
Consumption Rates 
Coal tar processing (List of 31 companies producing or 
processing), 11:42478 (RA;US) 
Distillation 
Coal tar processing (List of 31 companies producing or 
processing), 11:42478 (RA;US) 
Infrared Spectra 
Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Molecular Weight 
Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Pitches 
Characterization of graphitization in coal-tar and petroleum 
pitches. Master’s thesis, 11:42477 (R;US) 
Processing 
Coal tar processing (List of 31 companies producing or 
processing), 11:42478 (RA;US) 
Production 
Coal tar (List of 31 companies producing or 
processing), 11:42478 (RA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Temperature Measurement 
Multiplex CARS temperature measurements in a coal-fired 
MHD environment, 11:43262 (J;US) 
COAL-OIL MIXTURES 
See COAL 


FUEL OILS 
FUEL SLURRIES 


COASTAL WATERS 
Water Currents 
Interaction of estuarine and shelf waters: a model and 
applications, 11:44458 (R;US) 
COATED FUEL PARTICLES 
Fission Product Release 
Release of metal fission from coated particle fuel. 
Sweep-gas capsules 74F9J, 75F4A and 75F5A, 11:42951 
(R;JP;In Japanese) 
COATINGS 
See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
Deposition 
Plasma deposition of amorphous metal alloys, 11:43571 (P;US) 
COBALT 
Catalytic Effects 
Tris(benzocyclobutadieno)benzene, the triangular — 
cyclohexatriene ring: cobalt 
yibenzene and Geonsi 
ring opening to 1,2:5,6:9,10-tribenzo-3,4,7,8,11,12- 
hexadehydro[12]- annulene, 11:43887 (J;US) 
Chemical Reactions 
Cobalt-mediated [2 + 2 + 2] cycloadditions of alkynes to the 
indole 2,3-double bond: an extremely facile entry into the 
novel 4a,9a-dihydro-9H-carbazole nucleus, 11:43896 (J;US) 
COBALT 58 TARGET 
Neutron Reactions 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
COBALT 59 TARGET 
Neon 20 Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
COBALT 60 
Biological Accumulation 
Bioaccumulation and food chain transfer of corrosion products 
from radioactive stainless steel, 11:44313 (R;US) 
Uptake 
Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 





Uptake 


i t transfer factors - experimental values (1°7Cs, Co, 
14Ce, Sr, ‘Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 
COBALT ALLOYS 
Decomposition 
Dynamic scaling of the decomposition structure of 
Chromindur during aging at 525°C, 11:43469 (RA;US) 


Microstructure 
Defect and microstructural analyses in ferromagnetic materials, 
11:43429 (R;US) 
TT CHLORIDES 


Antiferromagnetism 
Observation of a disordered spin-flop phase in Fe/sub 
0.725/Co/sub 0.275/Cls, 11:43673 (RA;US) 
COBALT COMPLEXES 
Chemical Reactions 
Formation of ionic transition metal carbonyl cluster fragments 
by ion-molecule reactions. 2. The Co(CO)s(NO) and 
Ni(CO), systems, 11:43893 (J;US) 
Electron Transfer 
Formation of electronically excited products in electron- - 
transfer reactions: reaction on yridine complexes of 
cobalt(I) and ruthenium(III) in acetonitrile, 11:43892 (J;US) 
COBALT COMPOUNDS 


Gas-phase photodissociation of FeCHai and CoCH*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 

Reactions 


Gas-phase photodissociation of FeCH2* and CoCHs*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 

COBALT FLUORIDES 
Anisotropy 

Phase transitions in the mixed quadratic-layer anti 
with competing anisotropies KeCosub(x)Fesub(1-x)F., 
11:43638 (R;NL) 

Structure 


Phase transitions in the mixed quadratic-layer antiferromagnets 
with competing anisotropies KeCosub(x)Fesub(1-x)F,, 
11:43638 (R;NL) 

Crystal-Phase Transformations 

Phase transitions in the mixed quadratic-layer antiferromagnets 
with competing anisotropies K2Cosub(x)Fesub(1-x)F., 
11:43638 (R;NL) 

COBALT SILICIDES 
Crystal Doping 

Solid state and materials research: metal-semiconductor 

interactions, 11:43667 (RA;ZA) 
Oxidation 

Solid state and materials research: metal-semiconductor 

interactions, 11:43667 (RA;ZA) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 


at Burroughs Corporation. A case 


Energy factors cogeneration 
study, 11:43185 (J;US) 
Simulation 


Computer analysis of cogeneration feasibility: a case study, 
11:43377 (J;US) 


Legal aspects of turnkey contracting for cogeneration projects, 
11:43375 (J;US) 
Data Acquisition Systems 
Environmental assessment of gas-fueled cogeneration, 11:43182 
(RA;US) 
Economic Analysis 
Combined-cycle analytics with microcomputer, 
11:43186 G;US) 
Computer analysis of cogeneration feasibility: a case study, 
11:43377 G;US) 


viability of cogeneration, 11:43183 (J;US) 
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Sumner County Solid-Waste Energy Recovery Facility. 
Volume 1. F. ility studies, design, and construction. Final 
report, 11:43398 (R;US) 

Economic Impact 

Impact of cogeneration on gas use in the industrial and 

electric-utility sectors, 11:43227 (R;US) 
Economics 

Are power exchange services available to cogenerators, 
11:43228 (RA;US) 

Cogeneration - an energy conservation and cost savings 
— 11:43192 (Re? (RA;US) 

scale cogeneration systems, 11:43363 (RA;US) 
nctasmammiiices 


Environmental assessment of gas-fueled cogeneration, 11:43182 
(RA;US) 
Feasibility Studies 
i analytics with microcomputer, 
11:43186 (J;US) 


analysis of cogeneration feasibility: a case study, 
11:43377 (J;US) 

Sumner County Solid-Waste Energy Recovery Facility. 
Volume 1. F ility studies, design, and construction. Final 
report, 11:43398 (R;US) 

Financing : . . 

Developer's perspective: financing projects at 
public facilities, 11:43189 (J;US) 

Innovative financing in state energy policy, 11:43163 (J;US) 

Negotiating power sales agreements that support project 
financing, 11:43188 (J;US) 

Legal Aspects 

Case study of the installation of a small packaged 

unit in a high rise elderly building, 11:43187 (J;US) 
Mathematical Models 

Combined-cycle 

11:43186 (J;US) 


analytics with microcomputer, 


Utility-affiliated cogeneration developer perspective, 11:43257 
G;US) 
Program Management 
Negotiating power sales agreements that support project 
financing, 11:43188 (J;US) 
Socio-Economic Factors 
Smail scale cogeneration systems, 11:43363 (RA;US) 
Technology Assessment 
Small scale cogeneration systems, 11:43363 (RA;US) 
Success and failure factors in cogeneration, 11:43184 (J;US) 


Thermodynamics 
Cogeneration - an energy conservation and cost savings 
approach, 11:43192 (RA (RA;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 


i lysis of processes with multiple activation 
energies, 11:43809 (J;US) 
COKE OVENS 
Organic Compounds 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA 
Flute 
Inductive inhibition of cold-plasma stabilization of curvature- 
driven modes in finite-length plasmas, 11:45407 (J;US) 
Plasma Simulation 
Inductive inhibition of cold-plasma stabilization of curvature- 
driven modes in finite-length plasmas, 11:45407 (J;US) 
Research 
Annual status report 31 December 1984, 11:45263 (R;NL) 
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COLLECTIVE MODEL 
Coulomb Excitation 
Electromagnetic excitation of collective nuclear states, 
11:45102 (RA;NL) 
COLLIDING BEAMS 
Feasibility Studies 
Elementary design of a 30 TeV on 30 Fev 'peeten angipocten 
collider, 11:44086 
Experimental prospects of hadron colliders, 11:44085 (RA;JP) 
COLLIERIES 
See COAL MINES 
COLLIMATORS 


Apertures 
Simple model of pinhole closure in high-energy-density 
experiments, 11:45397 (J;US) 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Diffusion 


Comments on "Bifurcation phenomena and the radial electric 

field in a nonaxisymmetric plasma” [Phys. Fluids 29, 536 
(1986)], 11:45404 (J;US) 
Functions 


Model description of collisions in the nonlinear kinetic theory, 
11:45276 (R;SU;In Russian) 
Electric Fields 
Comments on "Bifurcation phenomena and the radial electric 
field in a i ic plasma” [Phys. Fluids 29, 536 
(1986)], 11:45404 (J;US) 
Functions 


Model description of collisions in the nonlinear kinetic theory, 
11:45276 (R;SU;In Russian) 
COLLISIONLESS PLASMA 


Layers 
Weak double layers in a current carrying plasma, 11:45291 
(R;SE) 
Electric Conductivity 
Numerical simulation of a low-density plasma erosion opening 
switch, 11:44054 (J;US) 
Erosion 
Numerical simulation of a low-density plasma erosion opening 
switch, 11:44054 (J;US) 
COLLISIONS 
For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementary particles and radiations see also INTERACTIONS. 
See also ATOM COLLISIONS 


Quantum collisional evolution of a one-dimensional Fermi-gas: 
Numerical solution, 11:45219 (R;BR) 
COLLOIDS 
See also EMULSIONS 
FOAMS 


GELS 
RADIOCOLLOIDS 


Particle Size 
Bt be mee rag mabe: A prepa 
1 phosphate vesicles: quantum size and asymmetry 
effects, 11:43856 (J;US) 

COLOGNE SPIRITS 

See ETHANOL 
COLONIES 

See POPULATIONS 
COLOR MODEL 


Mixing 
Testing the family replication-model through Bsup(O)-Bsup(- 
O) mixing, 11:44784 (R;XA) 
COLUMBIA RIVER 
Fishes 
Abundance and distribution of walleye, northern squawfish, 
and smallmouth bass in John Day Reservoir, 1985. Annual 
progress report, 11:44316 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 


Ultraviolet Spectra 


COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 


power plants: a 
process-screening study. Final report, 11:42461 (R;US) 


Construction 
Conversion of utility gas turbines to combined cycle plants for 
fast, low cost capacity additions and efficient operation at all 
loads, 11:43382 (J;US) 
Dual-Purpose Power Plants 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Economic Analysis 
Conversion of utility gas turbines to combined cycle plants for 
fast, low cost additions and efficient operation at all 
loads, 11:43382 (J;US) 
Gas fired electricity: the Ocean State Power project, 11:43384 
GJ;US) 
Simplified IGCC, 11:42468 (J;US) 
Efficiency 
Conversion of utility gas turbines to combined cycle plants for 
fast, low cost additions and efficient operation at all 
loads, 11:43382 (J;US) 
Research Programs 
Low cost approach to IGCC power generation, 11:43381 
G;US) 
Texaco Gasification Process 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Thermal Efficiency 
Simplified IGCC, 11:42468 (J;US) 
COMBUSTION 
Flame Propagation 
Effects of chemistry and swirl on the production of turbulence 
in a flame. Annual report, December 1984-November 1985, 
11:43937 (R;US) 


designers. Topical report, seecdlab the (R;US) 
Enrichment 


Application of oxygen-enriched combustion air in radiant 
tubes: feasibility study. Final report, April 1984-March 1985, 
.11:42578 (R;US) 


Programs 
Coal water fuel test at Maritime Electric Company Limited's 
Charlottetown plant, 11:42530 (J;US) 
CWF firing experience in the Sundbyberg Heating unit, 
11:42529 (;US) 
COMBUSTION KINETICS 
Gas Flow 
Mass spectrometric gas composition measurements associated 
with jet Seancactlion tints te 6 Mehetglidiby wind waa, 
1143935 (R;US) 
Numerical Analysis 
Dynamic features of combustion, 11:43939 (J;GB) 
Turbulence 
Laser Doppler velocimetry investigation of the turbulence 
structure of axisymmetric diffusion flames, 11:43938 (R;CA) 
COMBUSTION PRODUCTS 
Mass Spectroscopy 
Molecular beam mass spectrometric studies of coal dust-air 
flames, 11:42533 (BA;US) 
Materials Recovery 
Literature searches on metal recovery by leaching and 
carbothermic reduction, 11:42499 (R;US) 


y of meteoric debris of comets, 





echnologies and strategies 
energy, 11:43219 (J;US) 


Consumption 
Assessment of data on hot water use in commercial 
establishments, ‘11:43371 (RA;US) 


Energy Management 
Methods to obtain building energy performance data: are 
energy management systems promising sources?, 11:43337 
G;US) 


Health-hazard evaluation HETA 84-006-1639, First 
National Bank, Chicago, Illinois, 11:44243 (R;US) 
Fuel Cell Power Plants 
Follow-on 40-kW field-test support program. Annual report, 
1985. Application guide for fuel cells in commercial 
buildings, 11:43237 (R;US) 
Performance 
Methods to obtain building energy performance data: are 
energy it systems promising sources?; 11:43337 
(J;US) 


Research plan for commercial sector retrofits, 11:43305 (R;US) 
Space Heating 
Closed loop water source heat pumps - a viable alternative for 
a northern climate, 11:43279 (RA;US) 
Water Heating 
Assessment of data on hot water use in commercial 
establishments, 11:43371 (RA;US) 


Commercial and industrial customer energy audit test program: 

Phase I evaluation, 11:43202 (RA;US) 
Energy Audits 

EnergyCHECK evaluation study: study design, data collection, 
preliminary results, 11:43292 (RA;US) 

Market penetration model to design and evaluate a utility cash 
rebate program, 11:43296 (RA;US) 

Energy Conservation 

Advances in energy cost savings - the Southwire experience, 
11:43362 (RA;US) 

Analysis of the methodology used to incorporate price-induced 
conservation into BPA’s planning process, 11:43236 (R;US) 

Analysis of consumer demand for the Commercial and 
Apartment Conservation Service Program, 11:43298 
(RA;US) 

Current energy assessment for the industrial user, 11:43191 
(RA;US) 

Econometric analysis of the realized savings associated with 
commercial conservation activities, 11:43294 (RA;US) 

Market penetration model to design and evaluate a utility cash 
rebate program, 11:43296 (RA;US) 

Management 


Evaluation of the Wisconsin Small Business Energy Project: 

program implications and modifications, 11:43300 (RA;US) 
Power Demand 

Analysis of the methodology used to incorporate price-induced 

conservation into BPA’s planning process, 11:43236 (R;US) 
COMMERCIALIZATION 
ing the market with new technologies, 11:43177 

GJ;US) 


COMMUNICATIONS 
Electronic Circuits 
Expert system to design communications circuits, 11:44061 
(R;US) 
Fiber 
Eapent syetem to design communications circuits, 11:44061 


COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
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Research Programs 
Compact reactor studies. Technical progress report, 1 
December 1985-30 November 1986, 11:45442 (R;US) 
COMPACTIFICATION 
Process by which the number of space-time dimensions may be 
reduced. 


torsion, 11:45192 (R;XA) 


X-ray crystal structure of solvent-free 
hydridotris(triphenylphosphine) rhodium, HRh(PPhs)s, 
11:43866 (J;US) 

MA 


See also CERMETS 
Computer-Aided Design 
Preliminary design methods for fiber reinforced 
structures employing a personal computer, 11:43614 
(RA;US) 


Research Programs 
Ceramic technology for advanced heat engines project. 
Semiannual progress report, nec peanamee 1985, 11:43404 
(R;US) 


Curing 
vestigations of toughening mechanisms of epoxy resins, 
11:43615 (RA;US) 


Deposition 
Dispersion toughened ceramic composites and method for 
making same, 11:43598 (P;US) 
Elasticity 
Effective properties of fiber-reinforced composites: 
polydispersity in fiber diameter, 11:43594 (J;US) 
Electric Conductivity 
Effective properties of fiber-reinforced composites: 
polydispersity in fiber diameter, 11:43594 (J;US) 
Properties 


Bounds on the properties of fiber-reinforced composites, 
11:43593 (J;US) 


Preparation of carbon/ceramic materials by use of 
raw coke (v) - saben enna 11:43616 
(R;US) 


Fracture Properties 
Investigations of 
11:43615 (RA;US) 
Conductivity 


mechanisms of epoxy resins, 


Study of conduction mechanisms and relaxation processes in 
NiCk-PVA composites, 11:43612 (R;XA) 
Mechanical 


Properties 
Bounds on the properties of fiber-reinforced composites, 


semi (J;US) 
“"Procding of Third Symposium on Spacecraft 
Environment, 11:43609 (R;FR) 


Re wrnory pene 1985 NASA/ASEE Summer Faculty 
Fellowship Program, 11:43613 (R;US) 
Microstructure 


Bounds on the 
11:43593 (J;US) 

Effective properties of fiber-reinforced composites: Effects of 
polydispersity in fiber diameter, 11:43594 (J;US) 


Morphology 
Characterization of graphitization in coal-tar and petroleum 
pitches. Master's thesis, 11:42477 (R;US) 
Physical Properties 
Composite materials for space structures, 11:43610 (RA;FR) 
Physical Radiation Effects 
Composite materials for space structures, 11:43610 (RA;FR) 


of fiber-reinforced composites, 
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Organic materials for fusion reactor applications, 11:45477 
(RA;US) 
Protective Coatings 
Measurement of the thermo-optical properties of varying paint 
Gihcin cs ancien aaaaede nema oie 
11:43611 (RA;FR) 
Stabilization 
Influence of AlOs on properties of yttria-stabilized zirconia- 
AkOs; composites. Interim report, October 1985-April 1986, 
11:43607 (R;US) 
Surfaces 
Characterization of ion-implanted and laser-processed wear 
surfaces. Final report, 1 December 1984-28 February 1986, 
11:43608 (R;US) 
Temperature Effects 
Dimensional stability of carbon-epoxy composite materials, 
11:43618 (RA;FR) 
Test Facilities 
Dimensional stability 
11:43618 (RA;FR) 
Thermal Conductivity 
Effective properties of fiber-reinforced 


of carbon-epoxy composite materials, 


: Effects of 


composites: 
polydispersity in fiber diameter, 11:43594 (J;US) 


Properties 
Bounds on the properties of fiber-reinforced composites, 
11:43593 (J;US) 
Ultrasonic Testing 
Analytical Ultrasonics in Materials Research and Testing, 
11:44030 (R;US) 
COMPOSITE MODELS 


See also PARTON MODEL 
QUARK MODEL 


Field Theories 
Field-theoretic model of composite particles with a Lagrangian 

decription of the bound state, 11:44806 (R;XA) 

Resonance 
Observable signatures of resonances in composite models of 

quarks, leptons and gauge bosons, 11:44791 (R;JP) 
COMPOUND NUCLEI 

Coupled Channel Theory 
Coherent and statistical features of channel coupling effects in 

heavy-ion fusion reactions, 11:45070 (R;BR) 

Heavy Ion Fusion Reactions 
Dinucleus: A doorway to heavy ion fusion, 11:45068 (R;BR) 
Multi-step compound model of heavy-ion fusion, 11:45067 

(R;BR) 

Intermediate Structure 

Compound nucleus fluctuation cross section in the intermediate 
ee ee ee 11:45066 


11:43253 (J;US) 
FLOW 
One-Dimensional Calculations 
Application of the “generalized Riemann problem” method to 
1-D compressible flows with material interfaces, 11:44683 
G;US) 


RS 
Testing 
Heat-actuated metal hydride hydrogen compressor testing, 
11:42741 (R;US) 
COMPTON EFFECT 
Cross Sections 
Electroweak interactions and the possible leptons with spin 
3/2, 11:44727 (R;FR;In French) 


COMPTON SPECTROMETERS 
Resolution 
Compton suppression array for high resolution in-beam 
spectroscopy, 11:44164 (RA;FI) 
COMPUTER CALCULATIONS 
Methods, not results. 


Design of reinforced concrete members based on structural 
mechanics, 11:43007 (RA;BR) 
Mechanical Structures 
Design of reinforced concrete members based on structural 
mechanics, 11:43007 (RA;BR) 
COMPUTER CODES 
ter codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also A CODES 
C CODES 
L CODES 
N CODES 
P CODES 
T CODES 
W CODES 


E Codes 
New computer-aided photoemission data acquisition system, 
11:43837 (BA;US) 
H Codes 
Safety analysis of the upgraded JRR-3 with HEATINGS code, 
11:43062 (R;JP;In Japanese) 
N Codes 
Detailed design of neutron guide tubes at the upgraded JRR-3, 
(1). Development of neutron guide tube transmission analysis 
program, NEUGT (manual), 11:43042 (R;JP;In Japanese) 
User’s manual of the program NPBOS, 11:45556 (R;JP) 
P Codes 
it of the vacuum system pressure responce analysis 
code PRAC, 11:45448 (R;JP;In Japanese) 
R Codes 
DN ee ee 
it of safety analysis code for research reactor, 
1143061 (ReJP sie Jepeeses) 
T Codes 
Analysis of TRAC-PF1 calculated core heat transfer for 
CCTF test Ci-5 (Run 14) (TRAC-PF1 code), 11:43068 


(R;JP) 
COMPUTER GRAPHICS 
Distributed Data Processing 
dintam Of Genctinn tn © diteieted hi 
Technical report, 11:45534 (R;US) 
Interfaces 
UNIX based distributed printing in a diverse environment, 
11:45561 (R;US) 
H Codes 
HANDYPAK: a histogram and display package (Release 6.3), 
11:45566 (R;US) 
P Codes 
Interactive graphic for scientific and engineering applications 
at EG and G EMI, 11:45553 (R;US) 
COMPUTER NETWORKS 


Management 
Computer networking at FERMILAB, 11:45554 (R;US) 
Parallel Processing 


thesis, 11:45540 (R;US) 
COMPUTER OUTPUT DEVICES 
Equipment Interfaces 
UNIX based distributed printing in a diverse environment, 
11:45561 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
C Codes 
CMAWS: Canisters Modeled Automatically with SLIC, 
11:43962 (R;US) 





COMPUTER-AIDED DESIGN 
Communications 


Communications 


High-performance communications link between DEC’s VAX 
ond Gonputes Videw’s graphics processor, 11:45567 


11:45581 (P;US) 
COMPUTER-AIDED MANUFACTURING 


11:45581 (P;US) 
CO! 


Architecture 
CHERS software system: A microVAX-based diagnostic, 
11:45570 (J;US) 
Software architecture for the ORNL large-coil test facility 
data system, 11:45569 (J;US) 


Design 
control and 


facility, 11:45498 (J;US) 
Fiber-optic control of the ZT-P experiment, 11:45340 (J;US) 
MDS/MIT software 


high-speed and analysis 

system, 11:45499 (J;US) 

Display Devices 

Portable touch terminal for equipment control, 11:44108 
(R;JP;In Japanese) 


Computer control and data-acquisition system for the rf test 
facility, 11:45498 (J;US) 


General distributed control system for fusion experiments, 
11:45500 (J;US) 
SIMULATION 
Nested cellular automata, 11:45251 (R;XA) 
COMPUTERS 
See also CRAY COMPUTERS 
DEC COMPUTERS 


system for the rf test 


FUJITSU COMPUTERS 
HITACHI COMPUTERS 
MICROPROCESSORS 


Remote Control 
Remote reset circuit, 11:44073 (P;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
See also REINFORCED CONCRETE 
Chemical 
ing polymer concrete for LNG impounding dikes 
(Polymer concretes), 11:42582 (R;US) 


Strength 
Insulating polymer concrete for LNG impounding dikes 
(Polymer concretes), 11:42582 (R;US) 


Insulating polymer concrete for LNG i 
(Polymer concretes), 11:42582 (R;US) 
Radiation Effects 
Research on y-ray irradiation effects on characteristics of 
concrete, 11:43664 (R;JP;In Japanese) 
Thermal Conductivity 
Insulating polymer concrete for LNG impounding dikes 
(Polymer concretes), 11:42582 (R;US) 
Ultimate Strength 
Some conclusions about the concrete strength of the bored 
piles of Angra 2 nuclear power plant, 11:42933 (RA;BR) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
Chemical Reactions 
Reaction of dinitrogen pentoxide with fluoranthene, 11:43880 
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CONFERENCES 
See MEETINGS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
L, contraction for systems of conservation laws. Technical 
summary report, 11:45248 (R;US) 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Experimental evaluation of NO/sub x/ and I: retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 
Joint motion clusters in servomanipulator operation, 11:42645 
(R;US) 
Process automation, 11:42640 (R;US) 
Remote Operation and Maintenance Demonstration Facility at 
the Oak Ridge National Laboratory, 11:42643 (R;US) 
CONSUMPTION RATES 
For actions, ratios, percentages; not for consumption as a function 


of time. 
Simulation 
and forecasting in a small utility, 11:42567 (J;US) 

CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTORS 

See SWITCHES 
CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINERS 


See also DEWARS 
PRESSURE VESSELS 
REACTOR VESSELS 


Computer-Aided 
CMAWS: Canisters Modeled Automatically with SLIC, 
11:43962 (R;US) 
Concrete-Plastic Composites 
it of multi-walled SFPIC high-integrity containers, 
11:43969 (J;US) 
Corrosion 
Corrosion studies on containment materials for vitrified heat 
generating waste. Progress report for the period from 
January 1984 to March 1985, 11:43423 (R;GB) 
Decontamination 
Criticality analysis for recovery from finding an unknown 
amount of uranium in process vessels, 11:43972 (J;US) 
Design 
Functional criteria of low-level radioactive waste management 
systems, 11:42701 (J;US) 
Life-Cycle Cost 
Comparison of SUREPAK life cycle costs to other methods of 
low-level radioactive waste management, 11:42702 (J;US) 
Materials Testing 
Corrosion of iron-base waste package 
salt environments, 11:42680 (R;US) 


Performance 
of multi-walled SFPIC high-integrity containers, 
11:43969 (J;US) 


Positioning 
Positioning and locking apparatus, 11:42969 (P;US) 
Testing 


of multi-walled SFPIC high-integrity containers, 
11:43969 (J;US) 
'AINMENT 


container materials in 


See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 


On decisive factors of liner anchorage behaviour, 11:43058 
(RA;BR) 
Safety Engineering 
On decisive factors of liner anchorage behaviour, 11:43058 
(RA;BR) 
CONTAINMENT BUILDINGS 
Aerosol Monitoring 
Uncertainty and sensitivity analysis of a model for 
multicomponent aerosol dynamics, 11:43090 (J;US) 
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Creep 
Application of a cost-effective 3-D stress analysis program for 
cneep ond tempensiuse tos pemtressed consuete ancient 
containment, 11:43005 (RA;BR) 
Structures 


Pressure test behaviour of embalse nuclear power plant 
containment structure, 11:42958 (RA;BR) 
Structural analysis of reactor buildings with help of complete 
FE models, 11:42928 (RA;BR) 
Utilization of FE-systems for structural analysis of KWU-type 
1300 MW PWR ‘convoy’, 11:42929 (RA;BR) 
Stress Analysis 
Application of a cost-effective 3-D stress analysis program for 
creep and temperature to a prestressed concrete nuclear 
containment, 11:43005 (RA;BR) 
Pressure test behaviour of embalse nuclear power plant 
containment structure, 11:42958 (RA;BR) 
CONTAINMENT SHELLS 
Mechanical Structures 
Seismic analysis of axisymmetric shells, 11:43057 eae 
CONTAINMENT SYSTEMS 
Failures 
Containment failure modes: insights and uncertainties, 11:43083 
(R;US) 
M Codes 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
N Codes 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
T Codes 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
V Codes 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
Valves 
Model to reduce the radiological consequences of a design- 
basis loss-of-coolant accident, 11:43099 (J;US) 
CONTINENTAL SHELF 


Deposits 
Offshore hydrocarbon resource estimation: the Minerals 
Management Service’s methodology. Final report, 11:42540 


(R;U: 
Oil and gas program. Annual report, FY 
1985, 11:42545 (R;US) 


Outer Continental Shelf Environmental-Assessment Program. 
Final reports of principal investigators. Volume 36. Part 1 
and Part 2, 11:42550 (R;US) 


gus least 
1985, 11:42545 (R;US) 
CONTINENTAL SLOPE 
Benthos 


Study of biological processes on the US North Atlantic slope 
and rise. Interim report November 1984-November 1985, 
11:44305 (R;US) 


Study of biological processes on the US North Atlantic slope 
and rise. Interim report November 1984-November 1985, 
11:44305 (R;US) 


Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Second interim report, 

May 1, 1984-January 24, 1986, 11:42539 (R;US) 
CONTRACTS 
Contract Management 
Owner’s involvement in turnkey construction contracts for 
cogeneration projects, 11:43376 (J;US) 


Aspects 
aspects of turnkey contracting for cogeneration projects, 
11:43375 (J;US) 


Owner’s involvement in 


turnkey construction contracts for 
projects, 11:43376 (J;US) 


CONTROL 
Design 
Apparatus for adjusting and maintaining the humidity of gas at 
a constant value within a closed system, 11:43978 (P;US) 
CONTROL (INSPECTION) 


See INSPECTION 
CONTROL ROD DRIVES 


Design 
Multi-function magnetic jack control drive mechanism, 
11:43023 (P;US) 
CONTROL ROOMS 
Indoor Air Pollution 
Health-hazard evaluation report HETA 84-466 and HETA 85- 
017-1640, Federal Aviation Administration Facilities: 
Pennsylvania; Westbury, New York, 11:44242 
(R;US) 


CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
CONVERTERS (DIGITAL-ANALOG) 
See DIGITAL-TO-ANALOG CONVERTERS 
COOLANT LOOPS 
For reactors use REACTOR COOLING SYSTEMS or IN PILE 
LOOPS. 
Mechanical Vibrations 
Examination and vibration characteristics of gas circulator (B:) 
of HENDEL, 11:42953 (R;JP) 
COOLANTS 
See also specific coolant materials. 
Indoor Air Pollution 
Healthhazard evaluation report HETA 84-075-1634, Hydra- 
Matic Division of General Motors, Ypsilanti, Michigan, 
11:44237 (R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT 
REACTOR 
Heat Transfer 
Piping network model program for small computers, 11:44018 
(R;US) 


Castle Peak B power station: hydraulic model studies of the 
cooling-water outfall arrangements, 11:42873 (R;US) 
Structural Models 
Model study of the Kori II cooling-water discharge siphon, 
11:42940 (R;US) 
COOLING TOWERS 
Defects 
Influence of geometric imperfections on cooling towers, 
11:43004 (RA;BR) 


Influence of geometric imperfections on cooling towers, 
11:43004 (RA;BR) 
Dynamic Loads 
Dynamic interaction effects in cooling tower groups, 11:43003 
(RA;BR) 
Mathematical Models 
Influence of geometric 
1143008 (RALBR) 


LOOPS 
COOLING SYSTEMS 


ic imperfections on cooling towers, 


Recent developments in the design of large cooling towers, 
11:43002 (RA;BR) 
Stress Analysis 
Dynamic interaction effects in cooling tower groups, 11:43003 
(RA;BR) 
COPPER 
Ablation 
Simple model of pinhole closure in high-energy-density 
experiments, 11:45397 (J;US) 





COPPER 
Absorption Spectra 


Absorption Spectra 
nee cytochrome oxidase as a 
of characterizing the preparation, 11:43836 (BA;US) 

Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 

EXAFS study of small metal clusters of Cu isolated in solid 
argon, 11:43823 (BA;US) 

Pressure dependence of EXAFS features, 11:43828 (BA;US) 


Spectroscopy 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 


Angle-resolved UPS study of the oxygen induced 
reconstruction of Cu(110), 11:43496 (RA;US) 
Oxygen ordering on Cu(110), 11:43494 (RA;US) 
XPS study of molecular and atomic oxygen on Cu(110), 
11:43495 (RA;US) 
Showers 


Short review of Monte Carlo hadronic cascade calculations in 
the multi-TeV energy region, 11:44092 (J;NL) 
Catalytic Effects 
Promotion by Ca(I) and poisoning by T1(1) of the Cu/ZnO 
catalysts for methanol synthesis and the water gas shift 
reaction, 11:42768 (J;US) 
/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
Crystal Structure 
EXAFS study of small metal clusters of Cu isolated in solid 
argon, 11:43823 (BA;US) 
Pressure dependence of EXAFS features, 11:43828 (BA;US) 
Domain 


Structure 
Angle-resolved UPS study of the oxygen induced 
reconstruction of Cu(110), 11:43496 (RA;US) 
Oxygen ordering on Cu(110), 11:43494 (RA;US) 
Electrolysis 


Electrolytic recovery of copper 


and regeneration of 
from a copper strip solution, 11:42710 (BA;US) 
Energy-Loss Spectroscopy 
Cross-section analysis of surface and bulk phonons by electron 


scattering from Cu(100), 11:43532 (J;US) 
Ion Collisions - 


Relaxation of edge atoms of a stepped (410) copper surface, 

11:44611 (RA;NL) 
Ton-Atom Collisions 

Direct contribution to the excitation of the 2po state in Cu-Cu 
and Cu-Ge collisions at 63 MeV, 11:44600 (RA;PL) 

K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 


Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 


Cross-section analysis of surface and bulk phonons by electron 
scattering from Cu(100), 11:43532 (J;US) 
Photoelectron 


Spectroscopy 
ee ee 
of characterizing the preparation, 11:43836 (BA:US) 
EXAFS study of amall metal clusvere of Ca isolated in solid 
argon, 11:43823 (BA;US) 
Pressure dependence of EXAFS features, 11:43828 (BA;US) 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
Physical Radiation Effects 
Magnetoresistivity of copper irradiated at 4.4 K by spallation 
neutrons, 11:45476 (RA;US) 
Microstructural examination of pure copper and three copper 
alloys irradiated in FFTF, 1145440 (RA;US) 
OWR/RTNS-II low exposure effects experiment, 11:45439 
(RA;US) 
Proton Reactions 
Production of y° and Xi-bar® hyperons by 400-GeV protons, 
11:44722 (J;US) 


recovery of copper and 


Electrolytic regeneration of nitric acid 
from a copper strip solution, 11:42710 (BA;US) 
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Separation Processes 
Rapid radiochemical separation of short-lived radionuclides in 
neutron-activated samples. Final report for the period 1 
August 1982-30 September 1985, 11:43795 (R;XA) 


11:43851 (R;DD;In German) 
Structural Chemical Analysis 
EXAFS study of small metal clusters of Cu isolated in solid 
argon, 11:43823 (BA;US) 
X-Ray Fluorescence Analysis 
ett ee cytochrome oxidase as a 
the preparation, 11:43836 (BA;US) 
Slochtun lild EXAIW's staleepheric preisioe. 11:43814 
(BA;US) 
X-Ray Spectra 
Conpes Zou Staxcetion seestze of ae een oe 
of characterizing the preparation, 11:43836 (BA;US) 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
COPPER 63 
Intermediate Structure 
Manifestation of intermediate structure in Cu proton 
resonances, 11:44923 (RA;SU;In Russian) 
COPPER 64 TARGET 
Carbon 13 Reactions 
Polarizations from the (**C, ™B(pol)) reaction, 11:44936 
(RA;NL) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Crystal Growth 
Characterization of as-grown CusAu single crystals, 11:43481 
(RA;US) 
Crystal Structure 
Characterization of as-grown CusAu single crystals, 11:43481 
(RA;US) 
Laser-Radiation Heating 
Competition between glass formation and nonequilibrium 
crystallization during ultrarapid solidification of Cu-Ti 
alloys, 11:43502 (RA;US) 
Radiation Effects 


examination of pure copper and three copper 
alloys irradiated in FFTF, 11:45440 (RA;US) 
Spin Glass State 
Magnetic excitations in CuMn spin-glass alloys, 11:43475 
(RA;US) 
COPPER ARSENIDES 
Crystal Structure 
Crystal data for ternary compounds of the system Cu-AsaSes, 
11:43660 (R;XA) 
Lattice Parameters 
Crystal data for ternary compounds of the system Cu-AssSes, 
11:43660 (R;XA) 
COPPER BASE ALLOYS 


Ton Implantation 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
Microstructure 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
Solidification 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
COPPER CHLORIDES 
Photoelectron 
Photoelectron spectroscopic studies of metal chloride and 
oxide surfaces, 11:43835 (BA;US) 
COPPER COMPLEXES 
Raman Spectroscopy 
Resonance Raman spectra of metallooctaethylporphyrin cation 
radicals with a/sub 1u/ and a/sub 2u/ orbital character, 
11:43879 (;US) 
COPPER COMPOUNDS 
See also COPPER ARSENIDES 
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COPPER OXIDES 
COPPER SELENIDES 


Catalytic Effects 
Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technica! progress report, January-March 1986, 
11:42763 (R;US) 


Nuclear spin ordering observed by neutron diffraction, 
11:43476 (RA;US) 
COPPER IONS 


Absorption Spectra 
EXAFS study of off-center Cu in KCl, 11:43830 (BA;US) 
Fluorescence 


Spectroscopy 
EXAFS study of off-center Cu in KCl, 11:43830 (BA;US) 
Ton-Atom Collisions 
Direct contribution to the excitation of the 2por state in Cu-Cu 
and Cu-Ge collisions at 63 MeV, 11:44600 (RA;PL) 
Photoelectron Spectroscopy 
EXAFS study of off-center Cu in KCl, 11:43830 (BA;US) 
COPPER OXIDES 
Catalytic Effects 
Development of a two-step nitric oxide decomposition process, 
11:42497 (RA;US) 
Photoelectron 
Photoelectron spectroscopic studies of metal chloride and 
oxide —— 11:43835 (BA;US) 


Crystal data for ternary compounds of the system Cu-As,Ses, 
11:43660 (R;XA) 
Lattice Parameters 
Crystal data for ternary compounds of the system Cu-As,Ses, 


Evaluation report on CCTF Core-II reflood test second 
shakedown test, C2-SH2 (Run 54). Effect of core supplied 
power on reflood phenomena, 11:43064 (R;JP) 

Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 

Hydrodynamics 

Evaluation report on CCTF Core-II reflood test second 
shakedown test, C2-SH2 (Run 54). Effect of core supplied 
power on reflood phenomena, 11:43064 (R;JP) 

Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 

Two-Dimensional Calculations 

Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 

CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Removal 

Characteristics of solid/liquid flow in a 2-in. pipe, 11:43093 

G;US) 


ions to receive and store the TMI-2 core debris, 
11:43094 (J;US) 


Preparations to receive and store the TMI-2 core debris, 
11:43094 (J;US) 


Preparations to ship the TMI-2 damaged reactor core, 1142660 


CORROSION FATIGUE 
Simulation 
Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 2. Handbook. Final report, 
11:42893 (R;US) 
CORROSION PRODUCTS 
Deposition 
Experimental verification of corrosive vapor deposition rate 
theory in high velocity burner rigs, 11:43407 (R;US) 
CORROSION RESISTANCE 
Tracer Techniques 
Release and migration of activation products from corrosion- 
resistant metal specimens in marine sediments. Technical 
report, 11:43520 (R;US) 
CORTEX (CEREBRAL) 
See CEREBRAL CORTEX 
COSMIC DUST 
Absorption Spectra 
Clean versus dirty silicate grains and the state of carbon 
crystallization in interstellar and circumstellar dust, 11:44491 
(RA;US) 
Interstellar grain mantles, 11:44506 (RA;US) 
Observations and theories of interstellar dust, 11:44481 
(RA;US) 
Carbon 


What predictions can be made on the nature of carbon and 
carbon-bearing compounds (hydrocarbons) in the interstellar 
medium based on studies of interplanetary dust particles?, 
11:44502 (RA;US) 

Chemical Composition 

Interstellar grains, 11:44486 (RA;US) 

Interstellar grain mantles, 11:44506 (RA;US) 

Primordial material in meteorites, 11:44484 (RA;US) 


Properties 
Laboratory studies of interplanetary dust, 11:44483 (RA;US) 
Cosmological Models 
Why do interstellar grains exist?, 11:44503 (RA;US) 
Data Acquisition 
Experimental investigations relating to the properties and 
formation of cosmic grains, 11:44485 (RA;US) 


Dynamics 
Preparation, analysis and release of simulated interplanetary 
grains into low Earth orbit, 11:44505 (RA;US) 
Electron Microscopy 
Clean versus dirty silicate grains and the state of carbon 
crystallization in interstellar and circumstellar dust, i1:44491 
(RA;US) 
Electrostatics 
Electrostatics of a dusty plasma, 11:44508 (RA;US) 
Emission Spectra 
Aromatic hydrocarbons the carriers of the diffuse interstellar 
bands in the visible?, 11:44498 (RA;US) 
Nature of cometary grains from remote sensing, 11:44495 
(RA;US) 
Observations and theories of interstellar dust, 11:44481 
(RA;US) 
Spectral characteristics of dust in planetary nebulae, 11:44500 
(RA;US) 
Grain Size 
Circumstellar grain formation, 11:44480 (RA;US) 
Observations and theories of interstellar dust, 11:44481 
(RA;US) 


What predictions can be made on the nature of carbon and 
compounds (hydrocarbons) in the interstellar 
medium based on studies of interplanetary dust particles?, 
11:44502 (RA;US) 
Infrared Spectra 

Ionized polycyclic aromatic hydrocarbons in space, 11:44490 
(RA;US) 

Laboratory studies of the infrared small-particle extinction of 
amorphous silicates, 11:44497 (RA;US) 





COSMIC DUST 
Interstellar Space 


Interstellar Space 
Effects of charged dust grains on IR molecular excitation, 
11:44501 (RA;US) 


Isotope Ratio 
Interrelationships between interstellar and interplanetary 
grains, 11:44489 (RA;US) 
Primordial material in meteorites, 11:44484 (RA;US) 
Lifetime 


Shock processing of interstellar grains, 11:44482 (RA;US) 
Why do interstellar grains exist?, 11:44503 (RA;US) - 
Light Scattering 
Nature of cometary grains from remote sensing, 11:44495 
(RA;US) 


Magnetic Properties 
eee 


Models 
Electrostatics of a dusty plasma, 11:44508 (RA;US) 


Meetings 
Interrelationships among Circumstellar, Interstellar and 
Interplanetary Dust, 11:44478 (R;US) 
Optical Properties 
Circumstellar grain formation, 11:44480 (RA;US) 
Experimental investigations relating to the properties and 
formation of cosmic grains, 11:44485 (RA;US) 
Preparation, analysis and release of simulated interplanetary 
grains into low Earth orbit, 11:44505 (RA;US) 
Interactions 


Experimental study of plasma grain interactions, 11:44496 
(RA;US) 


Properties 
Interstellar grains, 11:44486 (RA;US) 
Observational constraints on circumstellar dust, 11:44479 
(RA;US) 


Working Group on Circumstellar/Interstellar Relationships, 
11:44488 (RA;US) 
Polarization 
Observations and theories of interstellar dust, 11:44481 
(RA;US) 
Aromatic Hydrocarbons 
Aromatic hydrocarbons the carriers of the diffuse interstellar 
bands in the visible?, 11:44498 (RA;US) 
Production Mechanisms 
ic dust formation, stellar masers and mass loss, 
11:44504 (RA;US) 
Interstellar grains, 11:44486 (RA;US) 


Shock processing of interstellar grains, 11:44482 (RA;US) 
Simulation 
Preparation, analysis and release of simulated ini 
grains into low Earth orbit, 11:44505 (RA;US) 
Ultraviolet Spectra 
Ultraviolet spectroscopy of meteoric debris of comets, 
11:44507 (RA;US) 
COSMIC GAMMA BURSTS 
Meetings 
Research reports: 1985 NASA/ASEE Summer Faculty 
Fellowship Program, 11:43613 (R;US) 
Radiation Detectors 
Some energy considerations in gamma ray burst location 
determinations by an anisotropic array of detectors, 11:44510 
(RA;US) 
Spatial Distribution 
Some energy considerations in gamma ray burst location 
determinations by an anisotropic array of detectors, 11:44510 
(RA;US) 
COSMIC GASES 
Chemical Composition 
Excess depletion of Al, Ca, Ti from interstellar gas, 11:44492 
(RA;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
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Research Programs 
Progress report for (1974-1984) of Nuclear Research 
Laboratory, Srinagar, Kashmir, 11:44460 (R;IN) 
COSMIC X-RAY SOURCES 
Gamma Spectra 
Los Alamos Science, Number 13, Spring 1986, 11:44476 
(R;US) 
Infrared Spectra 
Los Alamos Science, Number 13, Spring 1986, 11:44476 
(R;US) 
X-Ray Spectra 
Los Alamos Science, Number 13, Spring 1986, 11:44476 
(R;US) 


See COSMOLOGY 
COSMOLOGICAL MODELS 
Angular Momentum 
Los Alamos Science, Number 13, Spring 1986, 11:44476 
(R;US) 


Constant 
Possible evolution scheme for the universe in conformal 
gravity, 11:44470 (R;XA) 


Inflationary stages in cosmological models with a scalar field, 
11:44466 (R;XA) 
dynamics of Bianchi [IX cosmological models, 
11:44462 (R;BR) 
Einstein Field Equations 
Towards higher-dimensional homogeneous cosmologies, 
11:44538 (R;JP) 
Equations of Motion 
Quantum fluctuations and inflation, 11:44464 (R;US) 
Missing Mass 
Unstable and the large- and small-scale dark-matter 
problems, 11:44544 (J;US) 


Phase Space 
Phase-space dynamics of Bianchi [X cosmological models, 
11:44462 (R;BR) 
Thermodynamics 
Does thermodynamics require a new expansion after the “Big 
Crunch” of our cosmos, 11:44540 (R;BR) 
COSMOLOGY 
Astro-particle-physics, 11:44472 (R;XA) 
Einstein Field Equations 
Effect of inflation on anisotropic cosmologies, 11:44543 (J;US) 
Grand Unified Theory 
Superunification, phase transitions and cosmology, 11:44785 
(R;XA) 
String Models 
Cosmic superstrings and related topics, 11:44782 (R;XA) 
COSMOS 
See UNIVERSE 
COTTONWOODS 
Plant Growth 
[Growth of hybrid poplars in arid regions], 11:42796 (R;US) 
COUNTERFLOW COOLING TOWERS 


Design 
Design of erosion protection for long-term stability, 11:42715 
(BA;US) 
NRC review of UMTRA radon attenuation cover design, 
11:42709 (BA;US) 
Sensitivity analysis of parameters affecting radon barrier cover 
thickness, 11:42708 (BA;US) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
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CP INVARIANCE 


Breaking 
Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
CRAB NEBULA 
Reviews 


Recent developments concerning the Crab Nebula, 11:44552 


See CRACK PROPAGATION 
CRACK PROPAGATION 
Acoustic Emission Testing 
On-line monitoring of crack propagation by acoustic emission, 
11:43010 (RA;KR;In Korean) 
Finite Element Method 
Using combined experiment/analysis to generate dynamic 
critical stress intensity data, 11:43960 (R;US) 


a 11:44053 


*DAGB) 
Three-Dimensional Calculations 


Three dimensional CTOD measurements of elastic-plastic 
surface flaws, 11:43946 (R;US) 
Two-Dimensional Calculations 
Analysis and evaluation of flaws in primary pressure boundary 
components, 11:43011 (RA;KR;In Korean) 
CRACKS 
Eddy Current Testing 
A model of pulsed eddy current crack detection, 11:44040 


(BA;US) 
surface flaw EC interaction and inversion: 
experiment, 11:44037 (BA;US) 
The influence of calibration and acceptance i 
detection and discrimination by eddy current techniques, 
11:44033 (BA;US) 


Geometry 
Reconstruction of the geometry of a surface-breaking crack, 
11:44043 (BA;US) 
Ultrasonic Testing 
Reconstruction of the geometry of a surface-breaking crack, 
11:44043 (BA;US) 
Scattering of elastic waves by small surfacebreaking or 
subsurface cracks in three dimensions, 11:44047 (BA;US) 
CRAY COMPUTERS 
Architecture 
A benchmark comparison of three supercomputers: Fujitsu 
VP-200, Hitachi S810/20, and Cray X-MP/2, 11:45577 
(BA;US) 


corrosion. Part 1 - 


the physical model, 11:43523 (R;GB) 
CALITY 


Accidents 


Status of dosimetry and alarm monitoring for criticality 
accidents, 11:45139 (J;US) 


Factors 
Effects of assembly local power distribution on storage rack 
criticality, 11:42662 (J;US) 


Safety 
Criticality safety analysis for hands-on dissolution of a variety 
of fuels, 11:42652 (J;US) 
Criticality effects of longitudinal gaps in poison for 
eae 11:43970 (J;US) 
uranyl-nitrate solution containing boric acid, 
1143971 CUS) 


Criticality analysis for recovery from finding an unknown 
amount of uranium in process vessels, 11:43972 (J;US) 
Economic impacts of criticality safety decisions, 11:42720 
G;US) 
Impacts of safety on hot fuel examination facility 
operations, 11:42719 (J;US) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROPS 
Solar Drying 
On-farm solar drying of crops and grains demonstration 
project, 11:42840 (BA;US) 
BEAMS 


See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROSS-LINKING 
Radioinduction 
Efficient formation of a crosslinkable HMT monoadduct at the 
Kpn I recognition site, 11:44423 (J;GB) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUCIBLES 
Protective Coatings 
Mold and crucible 
1985, 11:43573 (R;US) 
CRUDE OIL 
See PETROLEUM 
CRYOPUMPS 
Pressure Drop 
Pressure loss assessment method of the helium transferline for 
cryopumps of the JT-60 NBI, 11:45450 (R;JP;In Japanese) 
CRYSTAL GROWTH 
Mathematical Models 
Laser-solid interactions and rapid solidification: multilayer and 
interfacial model of crystal growth and nonequilibrium 
dopant segregation, 11:45168 (RA;US) 
CRYSTAL LATTICES 
Green Function 
Surface Green Function ing for a three-dimensional non- 
local continuum, 11:45146 (R;XA) 
Surface Green Function Matching for a non-local continuum. 
One-dimensional model, 11:45147 (R;XA) 
Kondo Effect 
Kondo lattice and the formation of a heavy-fermion state, 
11:45175 (J;US) 
CRYSTAL MODELS 
For theories only. 
See also ISING MODEL 
Correlation Functions 
Potts model and flows. 1. The pair correlation function, 
11:45140 (R;BR) 
Potts model and flows. 2. Many-spin correlation function, 
11:45141 (R;BR) 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
Band Theory 
Surface and adsorption-like states within the nearly free 
electron approximation, 11:45150 (R;XA) 
CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 


Final report, April 1984-December 


See also DENDRITES 


i ic crystals. General solution of transfer 
equations, 11:45158 (R;SU;In Russian) 
Dislocation core models and their positron annihilation effects, 
Shia 
Electric Conductivity 
Polarizability of a crystal with impurities, 11:43655 (R;XA) 
Neutron Diffraction 
Extinction in mosaic crystals. General solution of transfer 
equations, 11:45158 (R;SU;In Russian) 
Photoelectron Spectroscopy 


Theory of angle-resolved extended fine 
structure, 11:43538 (J;US) 


Polarizability 
ee 


"gales core models and their positron annihilation effects, 
11:45143 (R;XA) 





CTX SPHEROMAK 
Plasma Diagnostics 


CTX SPHEROMAK 
Plasma Diagnostics 
Multichord, near infrared interferometers for the CTX and 
ZT-40M experiments, 11:45358 (J;US) 
Radionuclide Kinetics 
Soil-plant transfer factors - experimental values (1°7Cs, Co, 
14Ce, Sr, Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 
CULTURAL OBJECTS 
Objects of historical and/or artistic value. 
Activation Analysis 
Application examples of activation analysis, 11:43802 
(RA;AT;In German) 
Information "Natural science and technology in the 
arts’, 11:43799 (R;AT;In German) 
Age Estimation 


Information ‘Natural science and technology in the 
arts’, 11:43799 (R;AT;In German) 

Interdisciplinary cooperation in the thermoluminescence age 
estimation between the University of Applied Arts and the 
Atom Institute of the Austrian Universities, Vienna, 11:44439 
(RA;AT;In German) 

Physical microanalysis in the arts, 11:43800 (RA;AT;In 
German) 

Thermoluminescence as a criterium in the acquisition of 

ceramic art objects, 11:44438 (RA;AT;In German) 


Microanalysis 
Physical microanalysis in the arts, 11:43800 (RA;AT;In 
German) 
Multi-Element Analysis 
Nuclear analysis: applications in archaeology and related 
subjects, 11:43806 (RA;ZA) 
PIXE Analysis 
Nuclear analysis: applications 
subjects, 11:43806 (RA;ZA) 
Radiopreservation 
Information meeting ‘Natural science and technology in the 
arts’, 11:43799 (R;AT;In German) 


in archaeology and related 


Radurization 
Radiation hardenable impregnating agents for the consolidating 
conservation of wooden objects, 11:43917 (RA;AT;In 
German) 
Thermoluminescence 
Thermoluminescence as a criterium in the acquisition of 
ceramic art objects, 11:44438 (RA;AT;In German) 
CUMBERLAND RIVER 
Dams 
Water-quality study of proposed ion dam downstream 
of Wolf Creek Dam, Cumberland River, Kentucky. Final 
report, 11:42780 (R;US) 
Water Quality 
Water-quaiity study of proposed dam downstream 
of Wolf Creek Dam, Cumberland River, Kentucky. Final 
report, 11:42780 (R;US) 
CURIUM 
Lattice Parameters 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 
Root Absorption 
Uptake of plutonium, americium, curium, and neptunium in 
plants cultivated under greenhouse conditions, 11:44406 
(RA;NL) 
Volume 
New look at the atomic volumes of the 8-form of the 
transplutonium metals, 11:43435 (R;US) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CYANAMIDES 
Chemical Reactions 
Epoxy resin cure, 11:43869 (R;US) 
CYANIDES 
ene (es Row of Canteen men 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


See also HYDROCYANIC ACID 
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Electronic Structure 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the '(oo*) state in 
MonCh(PBus)s, 11:43854 (J;US) 
Photochemical Reactions 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the '(oo*) state in 
Mo:Ch(PBus)s, 11:43854 (J;US) 
CYCLOALKANES 
See also CYCLOHEXANE 
Photochemical Reactions 
Photochemical electron transfer involving 1,5- 
dithiacyclooctane. A recoverable charge relay in the 
photosensitized oxidation of halide, 11:43903 (J;US) 
CYCLOALKENES 
Tris(benzocyclobutadieno)benzene, the triangular ‘[4]phenylene 
with a completely bond-fixed cyclohexatriene ring: cobalt- 


catalyzed synthesis from hexaethynylbenzene and thermal 
ring opening to 1,2:5,6:9,10-tribenzo-3,4,7,8,11,12- 

hexadehydro[12]- annulene, 11:43887 (J;US) 
Reactions 


Ring opening of cyclopropylidenes to allenes: reactions with 
bifurcating transition regions, free internal motions, steric 
and long-range dipolar interactions, 11:43886 
(J;US) 


Generalized resonating valence bond description of 
cyclobutadiene, 11:43884 (J;US) 
CYCLOHEXANE 
Fluorescence 
Fluorescence of cyclohexane vapor: Pressure dependence and 
quenching studies, 11:44617 (J;US) 
Radiationless Decay 
Fluorescence of cyclohexane vapor: Pressure dependence and 
quenching studies, 11:44617 (J;US) 
CYCLOHEXANONE 
Photochemical Reactions 
of large ring a 
of cyclophanes and 
a reptation strategy, 11:43913 (J;US) 
CYCLONE COMBUSTORS 
Performance 
Sulfur solubility i in slags for cyclone coal combustors, 11:42531 


Formation 
by a ship in bottle and by 


modeling 
cyclones, 11:42471 (BA;US) 


Use of glass for modeling the deposition of coal ash in hot 
cyclones, 11:42471 (BA;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Beam Profiles 
Improvement of the time structure of the cyclotron beam, 
11:44097 (RA;NL) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Ultrasonic Testing 
A model for the effects of aberrations on refracted ultrasonic 
fields, 11:44049 (BA;US) 
CYSTEINE 
Effects 
Chemistry of a flue gas combined NO/sub x/ and SO, 
scrubber employing ferrous cysteine additives, 11:44267 
(B;US) 
CYTOCHROME OXIDASE 


Absorption Spectra 
ee cytochrome oxidase as a 
of characterizing the preparation, 11:43836 (BA;US) 
Cytochrome ¢ oxides A decade of progress, 11:43840 
3U' 
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© Copper Xray ebeorton spec of cytochrome oxidase as a 
of characterizing the preparation, 11:43836 (BA;US) 


R Spectra 
Cytochrome c oxidase: A decade of progress, 11:43840 
(BA;US) 
Photoelectron 


Spectroscopy 
ee ene cytochrome oxidase as a 
means of characterizing the preparation, 11:43836 (BA;US) 
Cytochrome c oxidase: A decade of progress, 11:43840 
(BA;US) 
Redox Reactions 
c oxidase: A decade of progress, 11:43840 


of cytochrome oxidase as a 
the preparation, 11:43836 (BA;US) 


Fe co ern epee at 
means of characterizing the preparation, 11:43836 (BA;US) 
Cytochrome ¢ oxidase: A decade of progress, 11:43840 


11:44335 (RA;US) 
Molecular Biology 
Studies of molecular biology. Progress report, 11:44334 (R;US) 
Structure-Activity Relationships 
Study of structure-function relationships in proteins: 
and application to cytochrome c, 11:44338 (RA;US) 
CYTOPLASM 


Mechanics of amoeboid motion, 11:44351 (R;US) 
Flow Models 
Mechanics of amoeboid motion, 11:44351 (R;US) 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Mixing 


Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
CP Invariance 
Mixing and CP violation in B and D decays: future searches at 
hadron machines, 11:44751 (R;US) 
Particle Decay 
Oe rr ane Se 
hadron machines, 11:44751 (R;US) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DAMS 
Failures 
Flood routing analysis for a failure of Mackay Dam, 11:44437 
(R;US) 
DAPHNIA 


Chronic toxicity of di-n-butyl and di-n-octyl phthalate to 
Daphnia magna and the fathead minnow, 11:44433 (J;US) 
DATA ACQUISITION 


Cyclotron 
Data acquisition and processing, 11:44137 (RA;ZA) 
SYSTEMS 


DATA ACQUISITION 
Energy monitor a low cost class B data 


signature (ESM), 
acquisition system, 11:43324 (R;US) 
Architecture 


CHERS software system: A microVAX-based diagnostic, 
11:45570 (J;US) 


DAUGHTER PRODUCTS 


Software architecture for the ORNL large-coil test facility 
data system, 11:45569 (J;US) 


Computer control and data-acquisition system for the rf test 
facility, 11:45498 (J;US) 

MDS/MIT high-speed data-acquisition and analysis software 
system, 11:45499 (J;US) 

Nova experimental facility (invited), 11:45501 (J;US) 

TFTR CAMAC data-acquisition system, 11:45572 (J;US) 


Computer control and data-acquisition system for the rf test 
facility, 11:45498 (J;US) 
Nova experimental facility (invited), 11:45501 (J;US) 
Resolution 


Measurement of the induced magnetic field in a flawed tube, 
11:43557 (BA;US) 
T 


esting 

Techniques for testing a 15-bit data acquisition system, 
11:45520 (R;US) 

DATA BASE MANAGEMENT 


Temporal data management, 11:45559 (R;US) 


Transposition algorithms on very large compressed databases, 
11:45560 (R;US) 
Codes 


G 
Transposition algorithms on very large compressed databases, 
11:45560 (R;US) 


L Codes 
Transposition algorithms on very large compressed databases, 
11:45560 (R;US) 


M Codes 
algorithms on very large compressed databases, 
11:45560 (R;US) 


Performance 
Analysis of dynamic hashing with deferred splitting, 11:45582 
(;US) 


Programs 
Scientific and statistical data management research at LBL, 
11:45562 (R;US) 


Reviews 
Physical database support 
management, 11:45557 (R;US) 
S Codes 
ene a San am OLE, 


for scientific and statistical database 


Simple random sampling from relational databases, 11:45558 


DATA DISPLAY DEVICES 

See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 

See DISPLAY DEVICES 
DATA PROCESSING 

Manipulation of unit facts. 
See also DISTRIBUTED DATA PROCESSING 
TASK SCHEDULING 


Experiences with delta compression of data produced by DIII, 
11:45341 (;US) 
G Codes 
Scientific and statistical data management research at LBL, 
11:45562 (R;US) 
NAC Cyclotron 


Data acquisition and processing, 11:44137 (RA;ZA) 
DAUGHTER PRODUCTS 


Beta Decay 
checking of balance of complex decay schemes, 
11:45095 (RA;SU;In Russian) 
Energy-Level Transitions 
Experimental checking of balance of complex decay schemes, 
11:45095 (RA;SU;In Russian) 
Radiation Monitoring 
Radon measurement methods: an overview, 11:44276 (R;US) 





DAVIS BESSE REACTOR 
Loss of Fiow 


DAVIS BESSE REACTOR 
See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 
Ottawa, Ohio, USA 
Loss of Flow 
Rapid-response analysis of the Davis-Besse loss-of-feedwater 
event on June 9, 1985, 11:43071 (R;US) 
DAVIS BESSE-2 REACTOR 
Loss of Flow 
Rapid-response analysis of the Davis-Besse loss-of-feedwater 
event on June 9, 1985, 11:43071 (R;US) 
DAVIS BESSE-3 REACTOR 


Loss of Flow 
Rapid-response analysis of the Davis-Besse loss-of-feedwater 
event on June 9, 1985, 11:43071 (R;US) 
DAYLIGHTING 
Case study: Lockheed Building 157 - an innovative deep 
daylighting design for reducing energy consumption, 
11:43286 (RA;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DEC COMPUTERS 


Computers manufactured by Digital Equipment Corporation. 
Communications 


High-performance communications link between DEC’s VAX 
and Computer Vision’s graphics processor, 11:45567 
(RA;US) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECONTAMINATION 
Bench-Scale 


Experiments 
Study of chemical decontamination of JRR-3 primary coolant 
heavy water system, 2. Chemical decontamination by CAN- 
DECON process, 11:43065 (R;JP;In Japanese) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Angular Momentum Transfer 
Angular momentum transfer in deep inelastic heavy ion 
collisions. Part 2, 11:44977 (R;BR) 
Ericson Theory 
Statistical ‘doorway’ role of the dinucleus in heavy ion deep 
inelastic reactions, 11:44897 (R;BR) 
DEFECTS 
Not for CRYSTAL DEFECTS. 
Orientation 


The effects of flaw orientation and finite aperture on model 
based reconstruction using multiprobe transducers, 11:44044 
a 


A flaw sizing method using the zeroes in the ultrasonic 

scattering amplitude, 11:44036 (BA;US) 
Ultrasonic Testing 

A flaw sizing method using the zeroes in the ultrasonic 
scattering amplitude, 11:44036 (BA;US) 

An examination of the application of weiner filtering to 
ultrasonic scattering amplitude estimation, 11:44045 (BA;US) 

The effects of flaw orientation and finite aperture on model 
based reconstruction using multiprobe transducers, 11:44044 
(BA;US) 

Ultrasonic imaging and the long wavelength phase, 11:44046 


On the confrontation between the quasiparticle-phonon nuclear 
model and the interacting boson model in description of 
some nonrotational states in deformed nuclei, 11:45090 
(RA;SU;In Russian) 
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On collective magnetic octupole strength in deformed nuclei, 
11:45101 (RA;NL) 
DEHPA 
See HDEHP 
DEHYDROEPIANDROSTERONE 
See HYDROXYANDROSTENONE 
DELAWARE 
Residential Sector 
Evaluation of the effect of increased peak season rates on the 
residential sector, 11:43301 (RA;US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA-1236 RESONANCES 
Lagrangian Function 
Chiral quark-meson model of N and A with vector mesons, 
11:44762 (J;US) 
Quark Model 
Chiral quark-meson model of N and A with vector mesons, 
11:44762 (J;US) 
DENDRITES 
Crystal Growth 
Solvability conditions for dendritic growth in the 
layer model with capillary anisotropy, 11:45176 (J;US) 
DENSITY MATRIX 
Mean-Field Theory 
Collision terms and effective interactions, 11:45220 (R;BR) 
Time Dependence 
From quantum to semiclassical kinetic equations: Nuclear 
matter estimates, 11:45073 (R;BR) 
DENTISTRY 
Radiation Hazards 
Light resin curing devices - a hazard evaluation, 11:45138 
(R;SE) 


Protection 
Light resin curing devices - a hazard evaluation, 11:45138 
(R;SE) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETED URANIUM 
Material Balance 
Historical nuclear materials balance report for the former 
AEC-owned Weldon Spring Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 


Melting 
Mold and crucible coatings. Final report, April 1984-December 
1985, 11:43573 (R;US) 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
Temperature 
Use of glass for modeling the deposition of coal ash in hot 
cyclones, 11:42471 (BA;US) 
DESIGN BASIS ACCIDENTS 
Codes 
Safety analysis of the upgraded JRR-3 with HEATINGS code, 
11:43062 (R;JP;In Japanese) 
DESOXYRIBONUCLEIC ACID 


See DNA 
DESULFURIZATION 


Catalysts 
Hydrodesulfurization catalyst by Chevrel phase compounds, 
11:42762 (P;US) 


FGD maintenance guidelines. Volume 2: FGD maintenance 
information. Final report, 11:42498 (R;US) 
Manuals 
FGD maintenance Volume 2: FGD maintenance 
information. Final report, 11:42498 (R;US) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
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Ion Exchange Chromatography 
Applications of ion chromatography, 11:43790 (R:US) 
DETONATION WAVES 
Mathematical Models 
“Effect of curvature on detonation speed, 11:43932 (R;US) 
Wave Propagation 
Study of detonation waves by means of a multidimensional 
finite element method, 11:42889 (R;FR;In French) 
DEUTERIUM 
Atom-Molecule Collisions 
Vibrational and rotational energy disposal in the H + D, 
reaction at 1.3 Ev: surprisal analysis of experiments and 
computations, 11:44574 (R;US) 
Chemical Reaction Kinetics 
Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods against 
accurate quantal rate constants for H + H2/HD, D + Ha, 
and O + H:/D:/HD, including intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 
Chemical Reactions 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric yl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 


Permeation of deuterium implanted into vanadium alloys, 

11:43443 (R;US) 
Heavy Ion Fusion Reactions 

Approaches to the diagnostics of alpha particles in tokamaks 

(invited), 11:45306 (J;US) 
Isotope Effects 

Ab initio predictions and experimental confirmation of large 
tunneling contributions to rate constants and kinetic isotope 
effects for hydrogen atom transfer reactions, 11:43858 (J;US) 

CsHs~ isomers. Experimental and theoretical studies of 
tautomeric yl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 

Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods 
accurate quantal rate constants for H + H:/HD, D + Hk, 
and O + Hs/D:/HD, including intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 

Theory of polyatomic photodissociation in the reactive infinite 
order sudden approximation: Application to the Rydberg 
states of Hs, 11:44619 (J;US) 

Oxidation 

Ab initio predictions and experimental confirmation of large 
tunneling contributions to rate constants and kinetic isotope 
effects for hydrogen atom transfer reactions, 11:43858 (J;US) 


of H, D, and T in Pd at low concentrations, 
11:43534 (J;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron Reactions 
“He D.-italic-state effects in the 7H(d,y)*He reaction at low 
energies, 11:44883 (J;US) 
“LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 


*He D-italic-state effects in the *H(d,y)*He reaction at low 
energies, 11:44883 (J:US) 
Elastic Scattering 
Relativistic dynamics of spin-one 
nucleus scattering, 11:45111 (J;US) 
Pickup Reactions 
Proton-hole states in *,""5Ag studied with the (d, *He) 
reaction, 11:44971 (RA;NL) 


and deuteron- 


Stripping 
EO decay of 0* states in *Pb, 11:45032 (RA;FI) 
Resolution of the **Zr ground state into a doublet, 11:44937 
(R;BR) 


DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Binding Energy 
Binding properties of the nucleon-nucleon interaction, 11:44881 
(RA;NL) 
Photonuclear Reactions 
Nuclear reactions and structure: neutron physics, 11:44973 
(RA;ZA) 
DEVELOPED COUNTRIES 
Nuclear Medicine 
Radiopharmacy in developed and underdeveloped countries, 
11:443€) (RA;MX;In Spanish) 
DEVELOPING COUNTRIES 
See also YUGOSLAVIA 
Nuclear Medicine 
Radiopharmacy in developed and underdeveloped countries, 
11:44369 (RA;MX;In Spanish) 
DEWAR FLASKS 
See DEWARS 
DEWARS 
Performance Testing 
Thermal performance evaluation of the infrared telescope 
dewar subsystem, 11:43956 (R;US) 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIAMONDS 
Electronic Structure 
Bond ee approximation for valence electron density in 
elemental semiconductors, 11:43642 (R;XA) 
Use of Wannier function in the calculations of band structure 
of covalent crystals, 11:43452 (R;XA) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,4-DIAZINES 
See PYRAZINES 
DIBENZOPYRROLES 


See CARBAZOLES 
DICENTRIC CHROMOSOMES 
Chromosomal Aberrations 
Chromosome studies of ten irradiated persons from Ciudad 
Juares, Chihuahua, 11:44403 (RA;MX;In Spanish) 
DICENTRICS 


Propagation of wave packet in a dissipative dielectric medium, 
11:45271 (R;JP) 
ELECTRICS 


h[p-eta‘,eta?~CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: 
reactions. Synthesis and characterization of [(MeCsH,)sU},E 
( = §, Se, Te) and the crystal structures of [@MeC;H,)sU 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 

Crystal Structure 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [MeCsH,)s 
(E = §, Se, Te) and the crystal structures of [(@MeC;H,)sU 
bS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 

States 


Picosecond spectroscopic studies of (d°-d*) binuclear rhodium 
and iridium complexes: a comparison of *B, and *B, 
reactivity in bis(1,5-cyclooctadiene 
pyrazolyl)diiridium(]), 11:43912 (J;US) 

Luminescence 


Picosecond spectroscopic studies of (d*-d*) binuclear rhodium 
and iridium complexes: a comparison of 'B, and *B; 





es 
*:, 
7, 
. 
Tv, 
+ 
os 
74 > 
o 
>, 
de 
®. 
?, 
* 


Luminescence 


reactivity in bis(1,5-cyclooctadiene)bis(j1- 
pyrazolyl)diiridium(]), 11:43912 (J:US) 
DIES 


for dynamic powder consolidation, 11:44213 (P;US) 
DIESEL ENGINES 
Evaluations 
Coal burning adiabatic diesel engine, 11:42526 (J;US) 


Design 
Coal burning adiabatic diesel engine, 11:42526 (J;US) 
Detailed measurements on the combustion characteristics of 

slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Exhaust Gases 
Monitoring and control of mine-air diesel pollutants: summary 
of Michigan Technological University Research. Open File 
Report, September 1979-June 1985, 11:42504 (R;US) 
Fuel Substitution 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 


Fuels 
Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
Proceedings of new fuel forms workshop, 11:42519 (R;US) 
Organic Compounds 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
Performance Testing 
Coal burning adiabatic diesel engine, 11:42526 (J;US) 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 


Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
Research 


Programs 
Heavy duty transport technology development plaa, 11:43406 
(R;US) 
DIESEL FUELS 
Biodegradation 
Literature survey and data base assessment: microbial fate of 
diesel fuel and fog oils, 11:42548 (R;US) 
Fuel Substitution 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
Nonlinear Problems 
Non-uniform non-resonance and existence of periodic solutions 
of some third order non-linear ordinary differential 
Se 
Period doubling 


phenomenon 
oe 11:45216 (R;BR) 
DIFFRACTION GRATINGS 

See GRATINGS 
DIFFRACTION (NEUTRON) 

See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIGESTER GAS 

See METHANE 
DIGITAL SYSTEMS 


eS ees OS eee ee any ont 


applications of electromagnetic measurements. Annual 
report, 1 January-31 December 1985, 11:45535 (R;US) 
DIGITAL-TO-ANALOG CONVERTERS 
Testing 
Techniques for testing a 15-bit data acquisition system, 
11:45520 (R;US) 
IKES 


Thermal Insulation 


Insulating polymer concrete for LNG impounding dikes, 
11:42582 (R;US) 


in a class of time delay 


See XYLENES 
DIODE TRANSISTORS 
See TRANSISTORS 
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DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC EQUATION 
Solution 


Analytical 
Infeld-Hull factorization and the solution of the 
Dirac-Coulomb equation, 11:44840 (J;US) 
Numerical Solution 
Galerkin methods for solving the Schroedinger and Dirac 
equations, 11:44661 (BA;NL) 
Mechanics 


Quamam 
ic quantum mechanics in a first-order Dirac 
11:44793 (J;US) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS 
Bench-Scale Experiments 
tal results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
Performance Testing 
tal results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
Vortex Flow 
Experimental results of confinement characteristics in vortex 
flows, 11:44080 (BA;US) 
(ELECTRIC) 


DISINTEGRATION (FISSION) 
See FISSION 
DISPLAY DEVICES 


Developing a portable window/menu interface using object- 
oriented programming tools, 11:45568 (R;US) 

DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISPROPORTIONATION 

See OXIDATION 
DISSOLVED MATERIALS 

See SOLUTES 
DISSOLVED OXYGEN 


for the PASM parallel processing systems. Final 
report, 1148542 (RUS) 
of function in a distributed graphics system. 
Technical report, 11:45534 (R;US) 
Processing 


asynchronous parallel computation. 

1982-30 September 1985, 11:45537 (R;US) 
Distributed computing for signal processing: modeling of 

asynchronous 


parallel Appendix A. 
report, 1 April 1982-31 March 1983, 1145538 oe 
Distributed computing for signal 
asynchronous parallel St ieee 
parallel image processing. Technical report, 11:45539 (R;US) 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix G. On the 
design and modeling of special-purpose 
systems. Final report, 11:45543 (R;US) 
DISTRICT COOLING 
Feasibility Studies 
Neshaminy Manor Center district heating and cooling 
feasibility study. Final report, 11:43395 (R;US) 
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Financing 
Project financing of district heating/cooling systems, 11:43401 
G;US) 


Legal Aspects 
Project financing of district heating/cooling systems, 11:43401 
G;US) 


New technologies for the use of alternative fuels in European 

district heating systems, 11:43190 (J;US) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Feasibility Studies 

District heating and cogeneration for the City of Croswell, 
Michigan, 11:43396 (R;US) 

Neshaminy Manor Center district heating and cooling 
feasibility study. Final report, 11:43395 (R;US) 


Financing 
Project financing of district heating/cooling systems, 11:43401 
G;US) 


Legal Aspects 
Project financing of district heating/cooling systems, 11:43401 
G;US) 


New technologies for the use of alternative fuels in European 
district heating systems, 11:43190 (J;US) 
DNA 
Quantitation of carcinogen-induced DNA damage and repair in 
human cells with the UVR ABC excision nuclease from 
Escherichia coli, 11:44416 (J;US) 
Biological Radiation Effects 
Efficient formation of a crosslinkable HMT monoadduct at the 
Kpn I recognition site, 11:44423 (J;GB) 
Increase in Phi X174 DNA radiation sensitivity due to electric 
fields, 11:44392 (R;US) 
Molecular Structure 
Kink-antikink bound states in DNA structure, 11:44337 


(RA;US) 


Radiosensitivity 
Increase in Phi X174 DNA radiation sensitivity due to electric 


fields, 11:44392 (R;US) 
DNA REPAIR 


Bioassay 
Quantitation of carcinogen-induced DNA damage and repair in 
human cells with the UVR ABC excision nuclease from 
Escherichia coli, 11:44416 (J;US) 


Biochemistry 
[Biochemistry of the RAD3 and RAD10 genes], 11:44336 
(RA;US) 
DNA-Cloning 
Molecular mechanisms of misrepair mutagenesis, 11:44339 
(RA;US) 
Gene Mutations 
[Biochemistry of the RAD3 and RAD10 genes], 11:44336 


(RA;US) 
Regulation 
[Biochemistry of the RAD3 and RAD10 genes], 11:44336 
(RA;US) 
Inducible error-prone repair in Bacillus subtilis. Progress 
report, May 1, 1905 Anal 30, 1986, 11:44332 (R;US) 
Mapping 


Inducible error-prone repair in Bacillus subtilis. 
report, May 1, 1985-April 30, 1986, 11:44332 (R;US) 


Molecular Biology 
Studies of molecular biology. Progress report, 11:44334 (R;US) 
DOGS 
Delayed Radiation Effects 
Mechanisms of it and delayed pathologic effects of 
ionizing radiation , 11:44399 (RA;US) 
DOLOMITE 
Chemical Reactions 
of iron oxide catalyzed desulfurization 
by lime sorbents. Part 1 (Sulfation), 11:42496 (RA;US) 


Porosity 
Development of iron oxide catalyzed desulfurization 
by lime sorbents. Part 1 (Sulfation), 11:42496 (RA;US) 
-DOLPHINS 
See CETACEANS 


DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOORS 
Alarm Systems 
Alarm sensor apparatus for closures, 11:43967 (P;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
Recommendations 
New recommendations for dose equivalent. Proposed 
recommendations of ICRU and ICRP on the determination 
of dose equivalent, 11:45137 (R;SE) 
DOSE REDUCTION FACTOR 


Study of off-axis radiation-energy deposition from 100 MeV 
electrons traversing through water, liquid nitrogen, and air. 
Technical report, 11:45120 (R;US) 

DOUBLET-3 DEVICE 
Neutral Beam Sources 
Personal computer applications i 
operation, 11:45493 (J;US) 
Diagnostics 


Plasma 

Experiences with delta compression of data produced by DIII, 
11:45341 (;US) 

Grating spectrometer installation for electron cyclotron 
emission measurements on the DIII-D tokamak using 
circular waveguide and synchronous detection, 11:45346 
(J;US) 

Physics analysis database for the DIII-D tokamak, 11:45343 
(J;US) 

Shielding 
Protective interior wall and attaching means for a fusion 
reactor vacuum vessel, 11:45514 (P;US) 
DOWTHERM 
See PHENYL ETHER 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 


in DIII-D neutral beam 


Test of the wire pattern of the TOPAZ inner drift chamber, 
11:44167 (R;JP) 
DRIFT INSTABILITY 
Nonlinear Problems 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 11:45284 (R;US) 
DRILL SHIPS 
See SHIPS 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Water Pollution 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic continental slope and rise. Second interim report, 
May 1, 1984-January 24, 1986, 11:42539 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DROPLET MODEL 
Energy Levels 
Dipole resonances in the gas-droplet nuclear model, 11:45087 
(RA;SU;In Russian) 
Response Functions 
Response function in the gas-droplet model, 11:45086 
(RA;SU;In Russian) 
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characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 


Health-hazard evaluation report HETA 83-019-1562, Berlex 
Labs., Wayne, New Jersey (Quinidine), 11:44248 (R;US) 
DRY DEPOSITION 


See DEPOSITION 
DRY SCRUBBERS 
Maintenance 
FGD maintenance guidelines. Volume 2: FGD maintenance 
information. Final report, 11:42498 (R;US) 
DRY STORAGE 
Status of spent fuel dry storage concepts: concerns, issues and 
developments, 11:42655 (RIXA) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 


See HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Commercialization 
Developer's perspective: financing projects at 
public facilities, 11:43189 (J;US) 
Construction 
Owner's involvement in turnkey construction 
cogeneration projects, 11:43376 (J;US) 
Case study of the installation of a small 


unit in a high rise elderly building, 1143187 G:US) 
Energy factors ion at Corporation. A case 
study, 11:43185 (J;US) 


Case study of the installation of a small packaged 
unit in a high rise elderly building, 11:43187 (J;US) 
factors ion at Corporation. 


Energy 
study, 11:43185 (J;US) 
Economics 


contracts for 


A case 


os dieantiits tations ctepiiniiatin giituaw ok 
public facilities, 11:43189 (J;US) 
Testing 


Performance 
Energy factors cogeneration at Burroughs Corporation. A case 
study, 11:43185 (J;US) 


Thermal Shields 
Thermal diffusivity of internal insulation layer of HENDEL 
hot gas duct, 11:42952 (R;JP) 


Intensity spontaneous FM 
ae et ee eee 11:44011 
Mode Locking 
autocorrelation measurements and spontaneous FM 
— Se 11:44011 
Nonlinear Optics 
Intensity autocorrelation measurements and spontaneous FM 
a ee erent grtans Spe ears, Lion 
YES 


See also INDIGO 


Activation Analysis 
Application examples of activation analysis, 11:43802 
(RA;AT;In German) 
Polarization 
Ultrafast vibronic dynamics of dye molecules studied by the 
induced grating method, 11:44596 (R;XA) 
Population Inversion 
Ultrafast vibronic dynamics of dye molecules studied by the 
induced grating method, 11:44596 (R;XA) 
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DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC MATERIALS ACCOUNEABELITY SYSTEM 


Alvineniaieé, NM, June 24-26, 1985, 11:43943 


(B;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYONS 
Hypothetical particles endowed with both electric and magnetic 
charges. 


Scattering 
Fermion interactions with a Kaluza-Klein dyon, 11:44801 


Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
DYSPROSIUM 147 
Spectroscopy of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
DYSPROSIUM 148 
Energy Levels 
Spectroscopy of N approximately 82 nuclei near the proton 
See ee 


= 150/sup */, 11:45029 (J;US) 
= 150/sup */, 11:45029 (J;US) 


Evidence for the “rotational phase change” in ™*Er and 
**Dy, 11:44979 (R;XA) 
158 


Energy Levels 
Study on the negative parity states of “*Dy and ‘Er in the 
framework of random phase approximation based on the 
Cranking model, 11:44998 (RA;SU;In Russian) 
DYSPROSIUM 162 
Coulomb excitation of rotational states in the ‘Dy nucleus on 
the basis of a quasi-classical approximation, 
11:45000 (RA;SU;In Russian) 
DYSPROSIUM 163 
E2-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
Levels 
New levels of **Dy, 11:45010 (RA;SU;In Russian) 
DYSPROSIUM ALLOYS 
Crystal Structure 
®'Y NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 


D 


See also IONOSPHERE 
STRATOSPHERE 
THERMOSPHERE 


Disturbances 
Implications of the spatial finiteness of mesoscale 
meteorological fields, 11:44219 (R;XA) 
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Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (RUS) 

EARTH CRUST 
Geochemical and isotopic constraints on the tectonic setting of 
Serra dos Carajas belt, eastern Para, Brazil, 11:44448 
(RA;US) 

Isotope 


Dating 

Geochemical and isotopic constraints on the tectonic setting of 
Serra dos Carajas belt, eastern Para, Brazil, 11:44448 
(RA;US) 

Zircon Lu-Hf systematics: evidence for the episodic 
development of Archaean greenstone belts, 11:44449 
(RA;US) 

MANTLE 


Thermal implications of metamorphism in greenstone belts and 
the hot here-thick continental lithoshere paradox, 
11:44447 (RA;US) 

Geochemistry 

Geochemical and isotopic constraints on the tectonic setting of 
Serra dos Carajas belt, eastern Para, Brazil, 11:44448 
(RA;US) 

Isotope Dating 

Geochemical and isotopic constraints on the tectonic setting of 
Serra dos Carajas belt, eastern Para, Brazil, 11:44448 
(RA;US) 

Zircon Lu-Hf systematics: evidence for the episodic 
development of Archaean greenstone belts, 11:44449 
(RA;US) 

Natural 


Radioactivity 
Thermal implications of metamorphism in greenstone belts and 
the hot here-thick continental lithoshere paradox, 
11:44447 (RA;US) 
EARTHQUAKES 


Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic in ions by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
okent eee Final report, 11:44440 (R;US) 

hazard methodology for the central and eastern United 
sy Volume 10. Tectonic interpretations by Rondout 
Associates, Incorporated. Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic in by Woodward- 
aa consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard for the central and eastern United 

States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

Simulation 
Prediction of strong motions on rock surface using 

evolutionary process models, 11:44446 (RA;BR) 

Tectonics 
Seismic hazard methodology for the central and eastern United 

States. Volume 5. Tectonic interpretations by Weston 

Geophysical Corporation. Final report, 11:44440 (R;US) 

ic 


See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Fuel Pins 
Performance of advanced oxide fuel pins in EBR-II, 11:43038 
(R;US) 
Reactor 


Safety Experiments 
EBR-II shutdown het removal testing program results and 
plans, 11:43126 (J;US) 
Experimental and analytical investigation of unprotected loss- 
of-flow events in EBR-II, 11:43127 (J;US) 


Superheaters 
Statistical analysis of duplex-tube performance in Experimental 
Breeder Reactor II superheater SU-712, 11:42965 (J;US) 


ELASTICITY 
Algorithms 


ECCS 
See also CORE FLOODING SYSTEMS 
Regulatory Guides 
of emergency cooling systems of light water 
reactor core, 11:42920 (R;BR;In Portuguese) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMY 
Power Demand 
Electricity in economic growth, 11:43234 (R;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL 


Mathematical Models 
Animal energetics in extreme environments, 11:44286 (R;US) 
ECR 
See ELECTRON CYCLOTRON-RESONANCE 
ECR HEATING 
Computer Codes 
Dependence of ECH profile on the modeling of 
incident wave energy, 11:45279 (R;US) 
Computerized Simulation 


Three-dimensional 
11:45425 (J;NL) 
EDDY CURRENT 
Manuals 
Eddy current manual, volume 2. Laboratory exercises and 
demonstrations, 11:44025 (R;CA) 
Mathematical Models 
Predictive models and reliability improvement in 
nondestructive evaluation, 11:44032 
(BA;US) 


Predictive models and reliability i 


simulations of electron cyclotron heating, 


experiment, 11:44037 (BA;US) 
EDTA 


Photodynamics of the tris(2,2’- 
bipyrazine)ruthenium(2 +)/methylviologen/EDTA system in 
aqueous solution, 11:43910 (J;US) 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (GASEOUS) 


New effects of relevance to high speed computer technology, 
11:45194 (R;XA) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 


Total reaction cross section determination from light heavy ion 
elastic scattering data, 11:45069 (R;BR) 
ELASTICITY 


Numerical algorithms for contact problems in linear 
elastostatics, 11:45555 (RA;BR) 
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Response Functions 
On the influence of the foundation stiffness in the structural 
dynamic response, 11:42931 (RA;BR) 
ELECTRIC APPLIANCES 
Energy Efficiency ; 
Augmented air conditioning reduces energy consumption, 
11:43281 (RA;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 


Soluble silylated polyacetylene derivatives, their preparation 
and their use as to novel polyacetylene-type 
polymers, 11:43625 (P;US) 

Energy Storage 
Battery energy storage systems for utility applications, 
11:42875 (J;US) 
Modular Structures 
Status and comparison of modular generation technologies, 
11:43253 (J;US) 
ELECTRIC CABLES 
‘See also SUPERCONDUCTING CABLES 


Ocean thermal conversion (OTEC) project bottom cable 
protection study: environmental characteristics and hazards 
analysis, 11:42826 (R;US) 

ELECTRIC CONDUCTORS 
Compression 


_ane. magnetic field generation on Proto-II, 11:44138 


Approximate formulas for the amplitude and phase of the 
infrared reflectance of a conductor, 11:43519 (RA;US) 
——-- CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Acoustic Microscopy 
Scanning laser acoustic microscopy applied to the evaluation 
of material interconnections, 11:44027 (RA;FR) 
ELECTRIC DIPOLES 
Levitation 
Electrostatic levitation of a dipole, 11:45232 (J;US) 
ELECTRIC DISCHARGES 
See also LIGHTNING 
Townsend Discharge 
VIPER conductivity model. Memorandum report, 11:44666 
(R;US) 
ELECTRIC FIELDS 
Effects 
Increase in Phi X174 DNA radiation sensitivity due to electric 
fields, 11:44392 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 


Heat-actuated metal hydride hydrogen compressor testing, 
11:42741 (R;US) 


Brush potential curve tracer, 11:43983 (P;US) 
ELECTRIC HEATING 
Energy Audits 
Estimate of the conservation effects of RCS audits, 11:43197 


Brush potential curve tracer, 11:43983 (P;US) 
ELECTR‘C POWER 
See also HYDROELECTRIC POWER 
SURPLUS POWER 


Energy Audits 


Commercial and industrial customer energy audit test program: 


Phase I evaluation, 11:43202 (RA;US) 
Energy Conservation 
Econometric analysis of the realized savings associated with 
com mercial conservation activities, 11:43294 (RA;US) 
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Imports 
Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 
Load Management 
Framework for demand-side planning, 11:43249 (J;US) 
Regulations 

Incentives, disincentives, and electricity supply, 11:43223 
G;US) 

Supply and Demand 

Are power exchange services available to cogenerators, 
11:43228 (RA;US) 

Incentives, disincentives, and electricity supply, 11:43223 
(J;US) 

Time-of-Use Pricing 
effects of knowledge, attitudes, and beliefs, 11:43229 
(RA;US) 

Time-of-use rate program: an evaluation study of alternative 
modes of information dissemination, behavior response, and) 
satisfaction, 11:43302 (RA;US) 

ELECTRIC POWER RESEARCH 
See EPRI 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Business 

Industrial marketing - a custom-tailored approach, 11:43241 

G;US) 


Impact of cogeneration on gas use in the industrial and 
electric-utility sectors, 11:43227 (R;US) 
Data Compilation 
Electric Power Quarterly, January-March 1986, 11:43233 


(R;US) 
Decision Making 
Small bites avoid indigestion: a capacity planning strategy, 
11:43254 (J;US) 
Electric Heating 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
Energy Conservation 
Commercial and industrial customer energy audit test program: 
Phase I evaluation, 11:43202 (RA;US) 
Energy conservation research, 11:43195 (RA;US) 
evaluation study: study design, data collection, 
ier ae results, 11:43292 (RA;US) 
Market penetration model to design and evaluate a utility cash 
rebate program, 11:43296 (RA;US) 
Energy 
Determination of household energy use fingerprints from 
energy billing data, 11:43295 (RA;US) 
Energy Storage 
Battery energy storage systems for utility applications, 
11:42875 (J;US) 
Expert Systems 
Toast: The power system operators assistant, 11:45575 (J;US) 
Information Dissemination 
How a utility markets technology to industry, 11:43242 (J;US) 
Load Analysis 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
Priority service: managing risk by unbundling electric power 
service, 11:43222 (J;US) 
Load Management 
ial development of new electric power technologies, 
11:43247 (J;US) 
Customer response to innovative rate design, 11:43251 (J;US) 
Data recovery and analysis for utility demand side studies, 
11:43250 (J;US) 
Delivering energy efficiency 
diversification 11:43240 (J;US) 
eae 11:43244 


energy services 
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ing thermal storage for commercial cooling, 11:43151 
GJ;US) 
Phased GCC capacity addition, 11:43248 (J;US) 
Priority service: ing risk by unbundling electric power 
service, 11:43222 (J;US) 
Toast: The power system operators assistant, 11:45575 (J;US) 
Management 


Coal gasification combined cycle plant phased capacity 
addition, 11:43256 (J;US) 

Fuel requirements uncertainty: methods for analysis, 11:43380 
(J;US) 

Life extension of the Boston Edison generation system: the 
integrated approach, 11:43215 (J;US) 

PCB economic risk management, 11:43221 (J;US) 

Phased GCC capacity addition, 11:43248 (J;US) 

Screening analysis of mini-compressed air energy storage 
(CAES) by the Southern Electric system, 11:43146 (J;US) 

Small bites avoid indigestion: a capacity planning strategy, 
11:43254 (J;US) 


Utility-affiliated cogeneration developer perspective, 11:43257 
GUS) 
Utility fuel planning: new for utility risk 
management, 11:43378 (J;US) 
Utility market for small and modular generation systems, 
11:43255 (J;US) 
Research 


EPRI/CMF assist technology transfer by utilities, 11:45531 
(J;US) 


it of new electric power technologies, 


response to innovative rate design, 11:43251 (J;US) 

Framework for demand-side planning, 11:43249 (J;US) 

Fuel requirements uncertainty: methods for analysis, 11:43380 
(J;US) 

Integrated supply/demand decision support system, 11:43220 
(J;US) 

Life extension of the Boston Edison system: the 
integrated approach, 11:43215 (J;US) 

Pacific Northwest power planning, 11:43246 (J;US) 


Commercial 
11:43247 (J;US) 


i : Managing 
service, 11:43222 (J;US) 
analysis of air energy storage 
(CAES) by the Southern Electric system, 11:43146 (J;US) 
Supply curves of conserved energy: a tool for least-cost energy 
analysis, 11:43218 (J;US) 
Technologies and ies for saving commercial-sector 
energy, 11:43219 (J;US) 
Utility fuel planning: new opportunities for utility risk 
management, 11:43378 (J;US) 
Utility fuel inventory planning: the nature of the 
methodology for analyzing the problem, 11:43379 (J;US) 
Value of service concepts in ratemaking, 11:43239 (J;US) 
Value of service concepts in ratemaking, 11:43252 (J;US) 
Public Relations 
Residential bill analysis: a PC application, 11:43243 (J;US) 
Rate Structure 
“Tr ee 11:43241 
G;U 


Research Programs 
Measuring the impact of utility residential conservation 
programs: two case studies, 11:43230 (RA;US) 
Value of service concepts in ratemaking, 11:43239 (J;US) 
Value of service concepts in ratemaking, 11:43252 (J;US) 
Risk Assessment 
ous) supply/demand decision support system, 11:43220 
PCB economic risk management, 11:43221 (J;US) 
Seasonal Thermal Energy Storage 
ous thermal storage for commercial cooling, 11:43151 
J;Ui 


Surveys 
Value of service concepts in ratemaking, 11:43239 (J;US) 
Value of service concepts in ratemaking, 11:43252 (J;US) 


ELECTRODES 
Performance 


Technology Transfer 
EPRI/CMF smist technology tranfer by wits, 11:45531 
How a utility markets technology to industry, 11:43242 (J:US) 


See also ANTENNAS 


Cleaning 

Health-hazard evaluation report HETA 85-047-1632, General 
Telephone and Equipment Company, Carpenteria, 
California, 11:44236 (R;US) 

Maintenance 


Health-hazard evaluation report HETA 85-047-1632, General 
Telephone and Equipment Company, Carpenteria, 
California, 11:44236 (R;US) 
Research Programs 
ERD develops new electronics and electrical engineering tools 
and technologies for the department and for LLNL 
programs, 11:43963 (RA;US) 
ELECTRICAL INSULATORS 
Absorption Spectra 
Pressure dependence of EXAFS features, i1:43828 (BA;US) 
Crystal Structure 
Pressure dependence of EXAFS features, 11:43828 (BA;US) 
Spectroscopy 


Photoelectron 
Pressure of EXAFS features, 11:43828 (BA;US) 


dependence 
ELECTRIC-POWERED VEHICLES 
Programs 


Management for the US Department of Energy 
Electric and Hybrid Vehicles Program. Forty-Nineth 


Demonstration 


monthly progress report, August 1985, 11:43411 (R;US) 
Program Management for the US Department of Energy 
Electric and Hybrid Vehicles Fiftieth 


Program. 
progress report, September 1985, 11:43412 (R;US) 
Electric Batteries 


Feasibility study of a new zinc-air battery concept using 
flowing alkaline electrolyte, 11:43154 (R;US) 


See also ELECTRIC BATTERIES 
FUEL CELLS 
Electrochemical devices utilizing molten alkali metal electrode- 
reactant, 11:43159 (P;US) 


Surface attack on metals in the presence of liquid metals. Final 
report, 11:43422 (R;US) 
Electrical 


Properties 
Surface attack on metals in the presence of liquid metals. Final 


Field emission chemical sensor for receptor/binder, such as 
antigen/antibody, 11:44178 (P;US) 


Interfaces 
Model for the frequency-dependent impedance of a solid 
electrolyte/electrode interface, 11:43514 (RA;US) 


Laser fabrication of electrodes on zinc oxide varistors, 
11:44060 (RA;US) 





Service Life 
Long life nickel electrodes for a nickel-hydrogen cell: cycle 
life tests, 11:43156 (R;US) 
Surface Properties 
Reaction of the (111) faces of single-crystal indium phosphide 
with alkylating agents: evidence for selective reaction of the 
p-tich face, 11:43861 (J;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
Interfaces 
Model for the frequency-dependent impedance of a solid 
electrolyte/electrode interface, 11:43514 (RA;US) 
ELECTROLYTIC CELLS 


Anodes 
Electrolysis cell for reprocessing plutonium reactor fuel, 
11:42650 (P;US) 
Cathodes 
Electrolysis cell for reprocessing plutonium reactor fuel, 
11:42650 (P;US) 
Solid Electrolytes 
11:42650 (P;US) 
ELECTROMAGNETIC FIELDS 
Green Function 
Casimir effect with uniformly moving mirrors, 11:44829 (R;SU) 
ELECTROMAGNETIC FORM FACTORS 
Electromagnetic structure Se 11:44712 (R;US) 
ELECTROMAGNETIC INTERACTIONS 
See also COMPTON EFFECT 


ELECTROPRODUCTION 
PHOTON-PHOTON INTERACTIONS 


ELECTROMAGNETIC ISOTOPE SEPARATORS 
Beam Production 
Prospects for research with radioactive beams and targets, 
11:44664 (BA;CA) 
Feasibility Studies 
Feasibility studies of a helium-jet-coupled isotope separator at 
LAMPF, 11:44147 (BA;CA) 
On-Line Systems 
for research with radioactive beams and targets, 


ic pulse produced by 
electron beams traversing a finite path in air, 11:45121 
(R;US) 
Wave Propagation 
Propagation of intense 
atmosphere, 11:44188 (RA;US) 
ELECTROMAGNETIC RADIATION 


ic pulses in the 


RADIOWAVE RADIATION 
TRANSITION RADIATION 
X RADIATION 


Energy Density 
On the energy density of the reactively unstable 
electromagnetic waves, 11:45277 (R;SU;In Russian) 
Health Hazards 
Nonthermal effects of nonionizing radiation. Final report, 
11:44435 (R;US) 
Inverse Scattering Problem 
A perturbation method for inverse scattering in 
threedimensions based on the exact inverse scattering 
equations, 11:44035 (BA;US) 
Propagation 


Wave 
Propagation of electromagnetic waves in superlattices, 
11:45155 (R;XA) 
ELECTROMAGNETIC TESTING 
See also EDDY CURT ENT TESTING 
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Image Processing 
Image enhancement via extrapolation techniques: A two 
dimensional iterative scheme a direct matrix inversion 
scheme, 11:44041 (BA;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMA(‘ 
Gauge Invariance 
Electromagnetism in a gauged chiral model, 11:44839 (J;US) 


Histcrical Aspects 
Electromagnetic vi and the relativity. 1. The genesis of 
the Lorentz and Einstein theories, 11:45215 (R;BR;In 


Digital controller for a magnetic suspension system, 11:44198 
GJ;US) 
Magnet power and gas-box control systems for the Tandem 
Mirror Experiment - Upgrade, 11:45486 (RA;US) 
Magnetic Fields 
Digital controller for a magnetic suspension system, 11:44198 
GJ;US) 
ELECTROMETALLURGY 
Anodes 
Using fuel cells or anode depolarization to reduce 
electrowinning energy consumption, 11:43901 (BA;US) 
Energy Consumption 
Using fuel cells or anode depolarization to reduce 
electrowinning energy consumption, 11:43901 (BA;US) 
Molten Carbonate Fuel Cells 
Using fuel cells or anode depolarization to reduce 
electrowinning energy consumption, 11:43901 (BA;US) 
ELECTRON ACCEPTOR 


See BINDING ENERGY 
ELECTRONS 


ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 
Beam Dynamics 
Investigation of electron beam behaviour in a linear induction 
accelerator, 11:44094 (R;SU;In Russian) 
Electric Conductivity 
VIPER conductivity model. Memorandum report, 11:44666 
(R;US) 


Energy Absorption 
Study of off-axis radiation-energy deposition from 100 MeV 
electrons traversing through water, liquid nitrogen, and air. 
Technical report, 11:45120 (R;US) 
Irradiation Procedures 
Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exhaust gases of large 
industrial equipment. Pt. 1, 11:42737 


Gien at clic bane undetend casper tee tutte 
(R;AT;In German) 
Instability 


Kinetic description of the sideband instability 
wiggler free-electron laser, 11:44006 (J;US) 
Radiation 
Cherenkov radiation and pulse produced by 
electron beams traversing a finite path in air, 11:45121 
(R;US) 


Refractivity 
Index of refraction of a free-electron-laser beam, 11:45238 
GUS) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 


in a helical- 





1538 / ERA-11/19 


ELECTRON CYCLOTRON-RESONANCE 
Magnetic Fields 
Effect of magnetic field on the resonance probe, 11:45428 
(R;TR;In Turkish) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 


Calculation of external dose from distributed source, 11:45132 
(R;US) 


New finite-temperature Pade approximations for the 
thermodynamic functions of electron fluids, 11:45153 (R;XA) 


Properties 
New finite-temperature Pade approximations for the 
thermodynamic functions of electron fluids, 11:45153 (R;XA) 
Thermodynamic potential of a free electron gas, 11:45206 
(R;XA) 
ELECTRON MULTIPLIER DETECTORS 
Performance 
Gyro-electron ghost images due to microchannel plate 
operation in transverse magnetic fields, 11:45280 (R;US) 
ELECTRON PROBES 
Design 
Electron-beam-induced information storage in hydrogenated 
amorphous silicon devices, 11:44077 (P;US) 
ELECTRON REACTIONS 
Elastic Scattering 
Considerations of ion in inclusive electron scattering 
from nuclei, 11:45115 (J;US) 
Structure of '*Pt from electron scattering data, 11:45038 
(RA;NL) 
Inclusive Interactions 
Considerations of polarization in inclusive electron scattering 
from nuclei, 11:45115 (J;US) 
Inelastic Scattering 
Considerations of in inclusive electron scattering 
from nuclei, 11:45115 (J;US) 
Structure of **Pt from electron scattering data, 11:45038 
(RA;NL) 
Polarization 
Considerations of polarization in inclusive electron scattering 
from nuclei, 11:45115 (J;US) 
Quasi-Elastic Scattering 
Reaction /sup 12/C(e-italic,e-italic/sup ‘/p) in the dip region, 
11:44896 (J;US) 
ELECTRON SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
Proceedings of the 5. seminar on electron spectroscopy of 
socialist countries, 11:43803 (R;DD) 
Tunnel Effect 
Photothermal modulation of the gap distance in scanning 
tunneling , 11:44202 (;US) 
ELECTRON-ATOM COLLISIONS 
Born Approximation 
Phase shifts in the collision of massive particles, 11:44589 
(R;XA) 
Excitation 
Electron beam deposition studies of the rare gases, 11:45128 
G;US) 
i dependence of coherence and 
for excitation of helium by electrons, 


correlation 
11:44647 (J;US) 
Functions 


Calculation of single- and double-photon free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
Final report, September 1980-February 1983, 11:44571 
(R;US) 

Inelastic Scattering 
Tests of separable expansions of the 


exchange kernel in 
pha rari. ragtime 


Interaction Range 


Low-energy electron-atom 
degeneracy, 11:44642 (J;US) 
Nuclear Alignment 
Alignment and orientation of atomic outer shells induced by 


The case of near 


Scattering of electrons by atomic hydrogen at intermediate 
energies: Total cross section from 12 to 54 eV, 11:44635 
G;US) 

ELECTRONIC CIRCUITS 


See also LOGIC CIRCUITS 
PRINTED CIRCUITS 


Expert system to design communications circuits, 11:44061 
(R;US) 


Electrical Transients 
Monitoring transients in low inductance circuits, 11:44072 
(P;US) 


Monitoring transients in low inductance circuits, 11:44072 
(P;US) 
ELECTRONIC DATA PROCESSING 


Design 
NESD supports three areas of the Defense Systems Program - 
nuclear design, military applications, and weaponization - 
and provides electronics support to substantial parts of 
Physics, Chemistry, and Mechanical Engineering 
Department., 11:44065 (RA;US) 


Manufacturers 
US electronics industry in the world economy, 11:45522 (J;US) 
Physical Radiation Effects 
of intense ic pulses in the 

atmosphere, 11:44188 (RA;US) 
Research Programs 

and technologies for the department and for LLNL 

programs, 11:43963 (RA;US) 

ESD is a diverse organization that provides general electronics 
services and support to the entire EE Department and to 
Labwide institutional areas, 11:44067 (RA;US) 

FESD’s mission is to support the Magnetic Fusion Energy 
Program and the Beam Research Program, 11:45485 
(RA;US) 

FTSD develops electronic systems to gather experimental data, 
often in non-laboratory environments, for the Nuciear Test 
Program, several energy-related programs, plus a variety of 

other scientific organizations., 11:44218 (RA;US) 
Reviews 


ED erppnmts Been soem of So Dutinne Dyeteee Feegeem - 


Ten year retrospective, 11:44063 (RA;US) 
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ELECTRONIC STRUCTURE 
Band Theory 


ELECTRONIC STRUCTURE 
For electron configuration in atoms and molecules, and electron 
band structure in solids. 
Band Theory : 
Surface and states within the nearly free 
electron approximation, 11:45150 (R;XA) 
ELECTRON-ION COLLISIONS 
Excitation 


Excitation and ionization in electron multicharged ion 
collisions: experiment, 11:44580 (RA;US) 
Excitation and ionization in electron multicharged ion 
collisions: theory, 11:44581 (RA;US) 
Relativistic distorted-wave results for nickel-like gadolinium, 
11:44632 (J;US) 
Inner-Shell Ionization 
Multiple ionization and x-ray line emission resulting from 
inner-shell electron ionization, 11:44648 (J;US) 
Ionization 
Excitation and ionization in electron multicharged ion 
collisions: experiment, 11:44580 (RA;US) 
Excitation and ionization in electron multicharged ion 
collisions: theory, 11:44581 (RA;US) 
Oscillator Strengths 
Spectral and electron-collision properties 
Threshold phase shifts, 11:44633 (J;US) 
Phase Shift 
Spectral and electron-collision properties 
Threshold phase shifts, 11:44633 (J;US) 


of atomic ions: 
of atomic ions: 


Dielectronic Recombination of multicharged ions, 11:44582 
(RA;US) 
Relativistic calculations of dielectronic recombination 
a eee 11:44637 
Theory of recombination with multicharged ions, 11:44583 
(RA;US) 
ELECTRON-MOLECULE COLLISIONS 
Interaction Range 
Low-energy electron-atom 
degeneracy, 11:44642 (J;US) 
ELECTRON-POSITRON COLLISIONS 
Annihilation 
How to recognize the hard elementary 
events at LEP energies, 11:44747 (R;FR) 
Bhabha Scattering 
Electroweak tests at PETRA, 11:44697 (RA;PL) 
Form Factors 
There is no equivalence between rho'(1250) and inelastic 
effects in e* e~—»r* a~, 11:44730 (R;XA) 
Inelastic 
There is no between rho’'(1250) and inelastic 
effects in e* e~—»ar* w~, 11:44730 (R;XA) 
Problem 


: The case of near 


in hadronic 


Scattering 
Inelastic I= J=1 am scattering 
e* e"—»mr* wr, 11:44731 (R;XA) 
Jet Model 
How to recognize the hard elementary process 
events at LEP energies, 11:44747 (RFR) 
Pair Production 
Electroweak tests at PETRA, 11:44697 (RA;PL) 
Radiative Corrections 
Introduction to radiative corrections for young 
experimentalists, 11:44744 (R;JP;In Japanese) 
Resonance 
Observable signatures of resonances in models of 
quarks, leptons and gauge bosons, 11:44791 (R;JP) 
Symmetry Breaking 
Electroweak tests at PETRA, 11:44697 (RA;PL) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 


from data on 


in hadronic 


corrections to to triple energy correlations in 
e-italic™ e sulin’ ade adam tak. 
Study of hadron and inclusive muon 
italic* e~ saunas ok WW c ec = VOUS or Ht6.7e 
GeV, 11:44714 (J;US) 
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Beam Luminosity 

Experiments with e* e~ linear colliders in the TeV energy 

region, 11:44705 (RA;JP) 
Bose-Einstein Statistics 

New results on the Bose-Einstein effect in e* e~ interactions or 

the GGLP effect revisited, 11:44707 (R;US) 
Composite Models 

Signals for compositeness in e-italic” e*+—>e~ e* and e- 

italic~ e*—+>p~ p*, 11:44766 (J;US) 
Inclusive Interactions 

Searching for the intermediate-mass Higgs boson, 11:44770 
GUS) 

Study of hadron and inclusive muon production from e- 
italic* e~ annihilation at 39.79< or = Vs-italic < or =46.78 
GeV, 11:44714 (J;US) 

Pair Production 
Pion and kaon pair production in photon-photon collisions, 
11:44717 (J;US) 
Amplitudes 


Scattering 
Signals for in e-italic~ e*+—+e~ e* and e- 
italic” e*—+>p~ p*, 11:44766 (J;US) 
ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Polarized-e-italic/sup +- /p-italic scattering in 
supersymmetric electroweak model, 11:44757 “6: US) 
Particle Production 
Looking for colored leptons. II, 11:44768 (J;US) 
Polarization 
Polarized-e-italic/sup +- /p-italic scattering in a 
supersymmetric electroweak model, 11:44757 (J;US) 
ELECTRONS 
Energy Levels 
Stark ladder density of states in a finite crystal, 11:44598 
(R;XA) 
Energy Losses 
Slow electrons in condensed matter, 11:45129 (J;US) 


Energy-Level Density 
Enhanced superconductivity in quasi-two-dimensional systems, 
11:45185 (J;US) 
Magnetic Moments 
Electron magnetic moment from geonium spectra: Early 
experiments and background concepts, 11:44756 (J;US) 
Particle Models 
Geometrical model for the electron, 11:44732 (R;XA) 
Radiative Decay 
New experimental limit on the stability of the electron, 
11:44720 (J;US) 


Enhanced superconductivity in quasi-two-dimensional systems, 
11:45185 (;US) 
Slowing-Down 
Slow electrons in condensed matter, 11:45129 (J;US) 
Power 
Electron beam deposition studies of the rare gases, 11:45128 
G;US) 


juctivity in quasi-two-dimensional systems, 
11:45185 (J;US) 


ELECTROPRODUCTION 
Cross Sections 
Electroweak interactions and the possible leptons with spin 
3/2, 11:44727 (R;FR;In French) 
ELECTROSTATIC ANALYZERS 


Design 
concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
Setlists eaeeme a 11:44564 (J;US) 
Double parallel. electrostatic analyzer for Tara end-loss 
studies, 11:45321 (J;US) 


Operation 
Design concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
ELECTROSTATIC LENSES 


SIMION PC/AT user’s manual version 2.0, 11:45190 (R;US) 
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S Codes 
SIMION PC/AT user’s manual version 2.0, 11:45190 (R;US) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 
ELECTROWEAK MODEL 

See WEINBERG-SALAM GAUGE MODEL 
ELECTROWINNING 

See ELECTROMETALLURGY 
ELEMENTARY PARTICLES 

See also HADRONS 


LEPTONS 
STRANGE PARTICLES 
Particle Structure 
Extended formulation of Maxwell's equations, 11:44752 (R;SE) 
ELLIPSOMETERS 


Design 
Time-resolved ellipsometer, 11:44193 (RA;US) 
Performance 
Time-resolved ellipsometer, 11:44193 (RA;US) 
EMANOMETERS 


Interim results of the prompt alpha-track radon detector study 
(Remedial Action Program), 11:44162 (R;US) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 


grated it Information System 
(IEMIS), 11 45564 RUS) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 


Prominent spectral lines for analytical atomic emission 
spectrometry with an Ar-N2 inductively coupled plasma, 
11:44203 (J;US) 

Analysis 


Chemical 
Prominent spectral lines for analytical atomic emission 
spectrometry with an Ar-N: inductively coupled plasma, 
11:44203 (J;US) 


See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 
Calorific Value 
ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 
Feasibility Studies 
ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 
ENCAPSULATION 
Foreign encapsulation concepts of spent fuel, 11:42687 (R;FI;In 
Finnish) 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 


ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGY 
See also ACTIVATION ENERGY 
BINDING ENERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Conservation Laws 
L, contraction for s of conservation laws. Technical 
summary report, 11:45248 (R;US) 
Dictionaries 


Energy technology glossary, 11:43173 (R;US) 
Information Dissemination 


Market research for energy-information press releases, 11:43162 
(RA;US) 
ENERGY ANALYSIS 
Computer Codes 
Latent and sensible load distributions in conventional and 
energy-efficient residences. Final report, January 1983- 
January 1986, 11:43334 (R;US) 


ENERGY AUDITS 
Advertising 


Promoting energy audits: a content analysis of advertising 
appeals-in Illinois, 11:43193 (RA;US) 
Attitudes 
Consequences of participant satisfaction with energy 
conservation programs, 11:43203 (RA;US) 
Data Analysis 
Consequences of participant satisfaction with energy 
conservation programs, 11:43203 (RA;US) 


EnergyCHECK evaluation study: study design, data collection, 
preliminary results, 11:43292 (RA:US) 


Estimate of the conservation effects of RCS audits, 11:43197 
(RA;US) 
Generalization of evaluations of energy conservation programs, 
11:43196 (RA;US) 
Impacts of low cost small business energy audits, 11:43291 
(RA;US) 
Market penetration model to design and evaluate a utility cash 
rebate program, 11:43296 (RA;US) 
Financial Incentives 
Measuring the impact of utility residential conservation 
programs: two case studies, 11:43230 (RA;US) 
Implementation 
Analysis of consumer demand for the Commercial and 
Apartment Conservation Service Program, 11:43298 
(RA;US) 
Performance 
Effects of regional economic and housing variables on home 
energy audit program 11:43303 (RA;US) 
Energy conservation research, 11:43195 (RA;US) 
Program 


Management 
Analysis of consumer demand for the Commercial and 
Apartment Conservation Service Program, 11:43298 
(RA;US) 
Commercial and industrial customer energy audit test program: 
Phase I evaluation, 11:43202 (RA;US) 
EnergyCHECK evaluation study: study design, data collection, 
preliminary results, 11:43292 (RA;US) 
Regional Analysis 
Generalization of evaluations of energy conservation programs, 
11:43196 (RA;US) 
ENERGY CONSERVATION 
Analysis of the methodology used to incorporate price-induced 
conservation into BPA’s planning process, 11:43236 (R;US) 
Bibliographies 
Model conservation standards bibliography, 11:43336 (R;US) 
Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 


Apeiten et <meta ee ae a te 
Missouri Rideshare Program, 11:43358 (RA;US) 
Charges 


Current energy assessment for the industrial user, 11:43191 
(RA;US) 


a 
generation - an energy conservation and cost savings 
ouch, 1143192 GAS) 
Small scale the ey systems, 11:43363 (RA;US) 


Tachadiaaten sate and 
energy, 11:43219 ous) 

Cost Benefit Analysis 
Impacts of low cost small business energy audits, 11:43291 


for saving commercial-sector 


(RA;US) 
Implications of tax reform and economic conditions on energy 
conservation investments, 11:43167 (J;US) 
Utility energy conservation evaluation strategy, 11:43209 
(RA;US) 
Data Analysis 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
Data Base Management 
Monitoring service using a computerized data base, 11:43211 
(RA;US) 





ENERGY CONSERVATION 
Decision Making 


Decision Making 
Evaluation of the Wisconsin Small Business Energy Project: 
program implications and modifications, 11:43300 (RA;US) 
Sibcten gueeteeeienemntd teste nl ovdaihe atity cath 
rebate program, 11:43296 (RA;US) 


: : 
conservation activities, 11:43294 (RA;US) 


Advances in energy cost savings - the Southwire experience, 
11:43362 (RA;US) 
Implications of tax reform and economic i 
conservation investments, 11:43167 . US) 
Education 
formation as evaluation data in energy education, 
11:43213 (RA;US) 


on energy 


Efficiency 
Pe ee of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 11:43200 (RA;US) 
Energy Audits 
Analysis of consumer demand for the Commercial and 
Apartment Conservation Service Program, 11:43298 
(RA;US) 
Commercial and industrial customer energy audit test program: 
Phase I evaluation, 11:43202 (RA;US) 
Consequences of participant satisfaction with energy 
conservation programs, 11:43203 (RA;US) 
Effects of regional economic and housing variables on home 
energy audit program 11:43303 (RA;US) 
Energy conservation research, 11:43195 (RA;US) 
EnergyCHECK evaluation study: study design, data collection, 
preliminary results, 11:43292 (RA;US) 
Estimate of the conservation effects of RCS audits, 11:43197 
(RA;US) 
Generalization of evaluations of energy conservation programs, 
11:43196 (RA;US) 
Energy Efficiency Standards 


Energy efficiency standards. 
edition, 11:43330 (R;US) 


Addressing problems of measurement and attribution in 
evaluating conservation programs, 11:43199 (RA;US) 
formation as evaluation data in energy education, 
11:43213 (RA;US) 
Evaluation of a new energy conservation program in Canada, 
11:43212 (RA;US) 
Impacts and uses of evaluation in the Michigan RCS program, 
11:43289 (RA;US) 
energy conservation program impacts under 
conditions of non-random assignment, 11:43198 (RA;US) 
Probabilistic approach to evaluating energy conservation 
program or evaluation without measurement, 11:43210 
(RA;US) 
Results of the Institutional Conservation Program in 
Wisconsin: an evaluation, 11:43293 (RA;US) 
Utility energy conservation evaluation strategy, 11:43209 
(RA;US) 


Financing 
Approach for evaluating utility-financed energy conservation 
programs: the economic welfare model, 11:43208 (RA;US) 
Economic incentives for alternative financing of energy 
conservation measures in state buildings, 11:43164 (J;US) 
Innovative financing in state energy policy, 11:43163 (J;US) 
Forecasting 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
Fuel Consumption 
Fuel savings and energy conservation analysis, 11:43205 
(RA;US) 


Communications on energy. Review of the US Residential 
Conservation Service, 11:43214 (J;GB) 


Regulations for compliance, 1985 
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Information Systems 
Monitoring service using a computerized data base, 11:43211 
(RA;US) 
Marketing Research 
ing research and energy-conservation programs, 
11:43194 (RA;US) 
Measuring Methods 

Measuring energy conservation program impacts under 
conditions of non-random assignment, 11:43198 (RA;US) 

Methods to obtain building energy performance data: are 
energy management systems promising sources?, 11:43337 
(J;US) 

Program Management 

Evaluation of a new energy conservation program in Canada, 
11:43212 (RA;US) 

Impacts and uses of evaluation in the Michigan RCS program, 
11:43289 (RA;US) 

Marketing research and energy-conservation programs, 
11:43194 (RA;US) 

Measuring the impact of utility residential conservation 
programs: two case studies, 11:43230 (RA;US) 

icipant retention in the institutional conservation program, 
11:43201 (RA;US) 

Probabilistic approach to evaluating energy conservation 
program or evaluation without measurement, 11:43210 
(RA;US) 

Value of a seif help approach for local conservation programs, 
11:43204 (RA;US) 

Research 

Intent and action: theories of energy conservation, 11:43207 

(RA;US) 


Barriers to installation of retrofit measures in the Hood River 
conservation project, 11:43344 (J;US) 

Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 

Reviews 

Intent and action: theories of energy conservation, 11:43207 

(RA;US) - 
Surveys 

Addressing problems of measurement and attribution in 

evaluating conservation programs, 11:43199 (RA;US) 
Technology Assessment 

Advances in energy cost savings for industry and buildings: 

proceedings, 11:43277 (R;US) 
Time-of-Use Pricing 

Customer communications and time-of-use electricity rates: the 
effects of knowledge, attitudes, and beliefs, 11:43229 
(RA;US) 

V 


anpooling 

Application of a computerized model to the evaluation of the 
Missouri Rideshare Program, 11:43358 (RA;US) 

Weatherization 

Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) - 

Fuel savings and energy conservation analysis, 11:43205 
(RA;US) 

Fuel savings achieved by the Weatherization Assistance 
Program: a new fuel savings evaluation methodology and its 
application to programs operated in two Massachusetts 
communities, 11:43206 (RA;US) 

One year may not be enough: BPA residential weatherization 
impacts after two years, 11:43290 (RA;US) 

Project H.E.A.T. (Home Energy Assistance through 
Technology): a large-scale residential duty-cycle control 
demonstration, 11:43287 (RA;US) 

Weatherization assistance: eligibility, supply and unmet need, 
11:43297 (RA;US) 


ENERGY CONSUMPTION 


See also FUEL CONSUMPTION 


energy 
energy billing data, 11:43295 (RA;US) 
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Models 
Intent and action: theories of energy conservation, 11:43207 
(RA;US) 
Mathematical 


Model of US Army Materiel Command (AMC) energy 
consumption. Volume 2. Installation and related 
statistics. Final report, 11:43274 (R;US) 


Analysis 
Model of US Army Materiel Command (AMC) energy 
consumption. Volume 1. Development of monthly energy: 


consumption equations. Final report, 11:43258 (R;US) 


Pacific Northwest nonresidential energy survey: survey design, 
11:43259 (R;US) 
DEMAND 


Forecasting 
Energy, environment, and electric power, 11:43217 (R;US) 
ENERGY DISTRIBUTION 


Energy efficiency standards. 
edition, 11:43330 (R;US) 
ENERGY EXTENSION SERVICE 
formation as evaluation data in energy education, 
11:43213 (RA;US) 
ENERGY LEVELS 


See also EXCITED STATES 
F STATES 


FERMI LEVEL 
HIGH SPIN STATES 
Codes 
User’s manual of the program NPBOS, 11:45556 (R;JP) 
ENERGY MANAGEMENT 
Economic Analysis 
Contexture of policy in applications of ENVEST computer 
program, 11:43168 (J;US) 


Current energy assessment for the industrial user, 11:43191 
(RA;US) 


Evaluation 
Evaluation of the Wisconsin Small Business Energy Project: 
program implications and modifications, 11:43300 (RA;US) 
Aspects 


Third-party/shared savings initiatives at DOE’s government- 
owned/contractor-operated sites, 11:43165 (J;US) 
Models 


Utility fuel planning: new for utility risk 
management, 11:43378 (J;US) 


Utility monitoring and reporting systems: key to successful 
energy management, 11:43278 (RA;US) 


Current energy assessment for the industrial user, 11:43191 
(RA;US) 


Management 
Evaluation of the Wisconsin Small Business Energy Project: 
program i and modifications, 11:43300 (RA;US) 
Utility monitoring and reporting systems: key to successful 
energy management, 11:43278 (RA;US) 


Standards 
Utility monitoring and reporting systems: 
energy management, 11:43278 (RA;US) 
ENERGY MANAGEMENT SYSTEMS 
Computerized Control Systems 
Monitoring service using a computerized data base, 11:43211 
(RA;US) 
Evaluation 


Monitoring service using a computerized data base, 11:43211 
(RA;US) 
Maintenance 


After the warranty, 11:43341 (J;US) 
ENERGY MODELS 

Determination of household energy use fingerprints from 
energy billing data, 11:43295 (RA (RA;US) 

Econometric analysis of the realized savings associated with 
commercial conservation activities, 11:43294 (RA;US) 

“Intent and action: theories of energy conservation, 11:43207 
(RA;US) 


key to successful 


US energy flow - 1985, 11:43161 (R;US) 


“> optimization of energy-production systems, 11:43160 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY SOURCE DEVELOPMENT 
Environmental Impacts 
Energy, environment, and electric power, 11:43217 (R;US) 


Regulations 
Geothermal energy development in Washington State. A guide 
to the federal, state and local regulatory process, 11:42850 
(R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 


Information Systems 
Overview of the role of data for energy systems, 11:45586 
(BA;NL) 
ENERGY SPECTRA 
Variational Methods 
Finite—basis-set approach to the Dirac-Hartree-Fock 
equations, 11:44643 (J;US) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Information Systems 
Overview of the role of data for energy systems, 11:45586 
(BA;NL) 


SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
Studies when system is not denoted 


TOTAL ENERGY SYSTEMS 
Economic Analysis 
Contexture of policy in 
program, 11:43168 (J;US) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-LEVEL TRANSITIONS 
See also EXCITATION 
Franck-Condon Principle 
Franck-Condon principle in bound-free transitions, 11:44573 
(R;US) 
ENGINEERED SAFETY SYSTEMS 


See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
EcCcS 


Failures 
Design of an artificial intelligence 
maintenance, 11:43097 (J;US) 
Response Functions 
HECTR analysis of equipment temperature response to 
hydrogen burns in a subatmospheric containment building, 
11:43081 (R;US) 


system for safety function 


See also NUCLEAR ENGINEERING 
RESERVOIR ENGINEERING 


Computer Graphics 
Interactive graphic for scientific and engineering applications 
at EG and G EMI, 11:45553 (R;US) 
Conservation Laws 
L, contraction for systems of conservation laws. Technical 
summary report, 11:45248 (R;US) 
Quality Assurance 
Rational guide to quality, 11:43941 (R;US) 
Quality Control 
Rational guide to quality, 11:43941 (R;US) 
ENGLAND 


See UNITED KINGDOM 
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ENHANCED RECOVERY 
Bibliographies 


ENHANCED RECOVERY 


Bibliographies 
Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 


Research Programs 
Tight sands development potential, 11:42554 (J;US) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 


Monitoring 
Fifth DOE environmental protection i 
proceedings. Volume 1, 11:44318 (R;US) 
Quality Assurance 
Fifth DOE environmental protection information meeting: 
proceedings. Volume 2, 11:44319 (R;US) 
Radiation Monitoring 
pasta calichaataed carver ct Gen 12: Robinson steam electric 
plant and surrounding area, Hartsville, South Carolina. Date 
of survey: June 1985, 11:44291 (R;US) 


Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 
Migration 


Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 


Selected papers from the annual meeting of the British 
Association for the Advancement of Science held at 
Strathclyde, Scotland on August 26-30, 1985. Section O, 
11:43171 (R;US) 

ENVIRONMENTAL POLICY 
Compliance 


Fifth DOE environmental protection information meeting: 
proceedings. Volume 1, 11:44318 (R;US) 
Fifth DOE environmental protection information meeting: 
proceedings. Volume 2, 11:44319 (R;US) 
Enforcement 
Strategy to compliance the Y-12 Plant experience, 11:44317 
(RA;US) 


Meetings 
Fifth DOE environmental protection information 
proceedings. Volume 2, 11:44319 (R;US) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENZYME ACTIVITY 
Inhibition 
Calmodulin inhibition: a possible predictor of metal-ion 
toxicity, 11:44426 (R;US) 


The enzyme code numbers from ENZYME NOMENCLATURE: 


RECOMMENDATIONS (1972) OF THE 
INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY AND THE INTERNATIONAL UNION OF 
BIOCHEMISTRY is given in a Scope Note for the individual 


Absorption Spectra 
Molybdenum x-ray studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Dissociation 


Unfolding of halophilic malate dehydrogenase from 
Halobacterium Maris Mortui, 11:44346 (RA;US) 
Molecular Structure 

Structural diversity of Fis0 from methanobacterium 
A nickel x-ray absorption 

spectroscopic study, 11:44347 (J;US) 
Unfolding of halophilic malate dehydrogenase from 
Halobacterium Maris Mortui, 11:44346 (RA;US) 


in photosynthetic oxygen evolution: An edge and 
EXAFS study, 11:42817 (BA;US) 
Photoelectron 


Spectroscopy 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
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Redox Reactions 

Molybdenum x-ray studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 

X-Ray Spectra 

Molybdenum x-ray absorption studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 

Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 

EOR 
See ENHANCED RECOVERY 


Effect of radiation on the regulation of sodium. 
glucose transport in LLC-PK, epithelial cell line: possible 
model for gene expression, 11:44391 (R;US) 
EPOXIDES 
Curing 
Epoxy resin cure, 11:43869 (R;US) 
Investigations of toughening mechanisms of epoxy resins, 
11:43615 (RA;US) 
Fracture Properties 
Investigations of 
11:43615 (RA;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
Research Programs 
CHOICE: integrated planning for options development and 
risk management, 11:45533 (J;US) 
Coal-water fuel use in boilers & furnaces, 11:42528 (J;US) 
Commercializing EPRI technology, 11:43175 (J;US) 
EPRI's indoor air quality research, 11:44262 (J;US) 
EPRI's solid waste environmental studies and by- 
management - a research response, 11:43172 (J;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
Analytical Solution 


mechanisms of epoxy resins, 


Classical solutions of some field theoretic models, 11:44827 
(RA;PL) 
EQUIPMENT INTERFACES 
Fiber Optics 
Unique coupler evaluation techniques and results, 11:44057 
(R;US) 
EQUIPMENT PROTECTION DEVICES 
Bibliographies 


Annotated bibliography of uhv ac substation equipment, 1968- 
1985, 11:42883 (R;US) 


X-Ray Fluorescence Analysis 
X-ray fluorescence analysis of lutetium oxide/oxalate for rare 
earth impurities, 11:43786 (R;IN) 
ERBIUM 150 
Energy Levels 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
Spectroscopy of N approximately 82 auclei near the proton 
drip line, 11:44939 (RA;FI) 


= 150/sup */, 11:45029 (J;US) 


Spectra 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:44976 (J;US) 
ERBIUM 158 
Moment of Inertia 
Evidence for the “rotational phase change” in “*Er and 
seal 11:44979 (R;XA) 
ERBIUM 159 


Multipole Transitions 
Electromagnetic transition probabilities in odd erbium nuclei, 
11:44989 mA Sula Recnan) 
ERBIUM 161 


Multipole Transitions 
Electromagnetic transition probabilities in odd erbium nuclei, 
11:44989 (RA;SU;In meee 
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ERBIUM 163 
Multipole Transitions 
ic transition probabilities in odd erbium nuclei, 
11:44989 (RA;SU;In Russian) 


On the sup(164mg)Tm—>™Er decay, 11:45011 (RA;SU:In 
Russian) 
ERBIUM 165 
E2-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
Levels 
On the levels with K= 1/2 in }Er, 11:44992 (RA;SU;In 
Russian) 
Multipole Transitions 
Electromagnetic transition probabilities in odd erbium nuclei, 
11:44989 (RA;SU;In Russian) 
ERBIUM 166 REACTIONS 
Nuclear Cascades 
Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:44916 (J;US) 
ERBIUM 166 TARGET 
Erbium 166 Reactions 
Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:44916 (J;US) 
ERBIUM 167 


Multipole Transitions 
Electromagnetic transition probabilities in odd erbium nuclei, 
11:44989 mASUIA Rectan) 
ERBIUM 168 


Levels 
Nonrotational 0* states in **Er, 11:44997 (RA;SU;In Russian) 
Study on the negative parity states of *Dy and '*Er in the 
phase approximation based on the 
model, 11:44998 (RA;SU;In Russian) 


framework of random 


Cranking 
ERBIUM 168 TARGET 
Photofission 
Isomer ratios in the reactions (y,n) on heavy nuclei, 11:45023 
(R;SU;In Russian) 
ERBIUM ALLOYS 


Magnetization 
Coexistence of superconductivity and long-range magnetic 
order in ErPdaSn, 11:43541 (J;US) 


Coexistence of juctivity and long-range magnetic 
order in ErPd,Sn, 11:43541 (J;US) 


Small-angle neutron scattering of (Er/sub 0.8/Ho/sub 
0.2/)Rh.B,, 11:43584 (RA;US) 
ISOTOPES 


Cross sections for fission of erbium isotopes by heavy ions, 
11:45025 (RA;NL) 
Labelling 


Comparative evaluation of sup(99m)Tc chelates for in vivo red 
blood cells labelling, 11:44370 (RA;MX;In Spanish) 
ESCA 


See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Genetic Radiation Effects 
RecBC enzyme activity is required for far-UV induced 
respiration shutoff in Escherichia coli K12, 11:44415 (J;NL) 


RecBC enzyme activity is required for far-UV induced 
respiration shutoff in Escherichia coli K12, 11:44415 (J;NL) 


ESTUARIES 
Water Currents 
Abiotic factors influencing the spatial and temporal variability 
of juvenile fish in Pamlico Sound, North Carolina, 11:44298 
(R;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Particle Production 
Preliminary results from experiment UA6 on inclusive 70, eta 
and y production from anti pp collisions at Vs = 24.3 GeV, 
11:44690 (R;US) 
Preliminary results from experiment UAG6: inclusive 7°, eta and 
single -y cross-sections and evidence for J/PSI production in 
p anti p collisions at Vs = 24.3 GeV, 11:44691 (R;US) 
ETA-2980 RESONANCES 
Particle Production 
Charmonium spectroscopy from inclusive psi’ and J/psi 
radiative decays, 11:44715 (J;US) 
ETA-549 
See ETA MESONS 
ETA-C RESONANCES 
See ETA-2980 RESONANCES 
ETHANAL 
See ACETALDEHYDE 
ETHANOL 


Biosynthesis 
ap pete trtir iey p e  ly m 
of yeast fermentation in semi-continuous reactors. 
oath enahilaatems asd tclved abalininns acme 
(R;FR;In French) 
Process for producing ethanol from plant biomass using the 
fungus Paecilomyces sp., 11:42770 (P;US) 


pre perme thee contre 8 contribution to the 
of modelling, identification and optimization, 11:42765 
(Rilo French) 


Solvent Properties 
Oxidative coal solubilization, 11:42480 (RA;US) 
Ultrafiltration 
separation of ethanol-water miixtures using 
polyacrylic acid composite membranes, 11:42772 (P;US) 
Water Removal 
Pervaporation separation of ethanol-water mixtures using 
polyethylenimine composite membranes, 11:42771 oie 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLALDEHYDE 
See ACETALDEHYDE 


Production 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 


Flash pyrolysis of New Mexico sub-bituminous coal in helium- 


sensitivity analysis of “eucalyptus” grandis” woody 
biomass systems, 11:43261 (BA;US) 
eae 
Genetic improvement of “eucalyptus is” for biomass 
production in Florida, 11:42812 (BA;US) 
Genetic improvement of “eucalyptus grandis 
production in Florida, 11:42812 (BA;US) 
Piant Growth 
Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 


” for biomass 





Short Rotation Cultivation 
Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 
Vegetative Propagation 
Genetic improvement of “eucalyptus grandis” for biomass 
production in Florida, 11:42812 (BA;US) 
EUPHORBIA 
Genetic Engineering 
Fuel oils from Euphorbs and other higher plants, 11:42755 
(R;US) 
Piant Growth 
Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 
EUROPE 


Energy Policy 
New technologies for the use of alternative fuels in European 
district heating systems, 11:43190 (J;US) 
EUROPIUM 145 
K Capture 
Determination of ‘“*Eu decay energy, 11:44958 (RA;SU;In 
Russian 


) 
EUROPIUM 148 
Beta Decay 
148Eu decay, 11:44962 (RA;SU;In Russian) 
EUROPIUM 149 
Electron Capture Decay 
149Fu decay energy, 11:44963 (RA;SU;In Russian) 
Levels 


4®Fu excited levels in the “Gd decay, 11:44964 (RA;SU;In 
Russian) 
Proton states in *“°Eu and the three-axiality in nuclei with 
N=84-88, 11:44965 (RA;SU;In Russian) 
Naclear Deformation 
Proton states in ‘Eu and the three-axiality in nuclei with 
N=84-88, 11:44965 (RA;SU;In Russian) 
EUROPIUM 150 
Energy Levels 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
EUROPIUM 152 
Beta Decay 
Characteristics of the **Eu and ***Ta decay transitions, 
11:45003 (RA;SU;In Russian) 
Study on the decay of “*Eu nucleus oriented in Fe matrix to 
the **Sm and “*Gd levels, 11:45002 (RA;SU;In Russian) 
EUROPIUM 153 
Energy Levels 
453Ry quasiparticle-vibrational states, 11:44986 (RA;SU;In 
Russian) 


Residual Interactions 
Residual interaction of nonpaired nucleons in ‘Eu, 11:44987 
(RA;SU;In Russian) . 
EUROPIUM 155 
E1-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
Energy-Level Transitions 
Multipolarity mixing of some ‘“*Eu transitions, 11:45007 


Phase transitions in nuclei with neutron number in the interval 
N=82-90, 11:44999 (RA;SU;In Russian) 
EUROPIUM OXIDES 
Multi-Element Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy . 
and Y in high purity europium oxide, 11:43788 (R;IN) 
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EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 


Design 
Design of an ultralow coverage metal evaporator based on a 
geometric factor, 11:43543 (J;US) 
Vacuum Systems 
Design of an ultralow coverage metal evaporator based on a 
geometric factor, 11:43543 (J;US) 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 
See also ARGON 32 


CADMIUM 106 
CADMIUM 108 
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ZINC 68 
ZINC 70 
ZIRCONIUM 90 
ZIRCONIUM 92 
ZIRCONIUM 94 
ZIRCONIUM 96 


Collective Model 
Vibrational collective model for spheric even-even nuclei, 
11:45072 (R;BR;In Portuguese) 
Transitions 


Multipole 
Vibrational collective model for spheric even-even nuclei, 
11:45072 (R;BR;In Portuguese) 

EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EVOLUTION 

See BIOLOGICAL EVOLUTION 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCIMER LASERS 

(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 

Coherent extreme-ultraviolet generation and surface studies 
using ultraviolet excimer lasers. Final report, 15 July 1984-31 
January 1985, 11:43993 (R;US) 

Gain 

Gain measurements near 351 nm in *He/Xe/NFs mixtures 
excited by fragments from the *He(n-italic,p-italic) *H 
reaction, 11:44003 (J;US) 

Discharges 


lasers, 11:44005 (J;US) 


Discharge constriction, photodetachment, and ionization 
instabilities in electron-beam-sustained discharge excimer 
lasers, 11:44005 (J;US) 


lasers, 11:44005 (J;US) 
Multiphoton ionization in ultrahigh optical fields: a statistical 
description, 11:44010 (J;US) 
Laser Materials 
Multiphoton ionization in ultrahi 
description, 11:44010 (J;US) 
Multi-Photon Processes 
Multiphoton ionization in ultrahigh optical fields: a statistical 
description, 11:44010 (J;US) 
Nuclear Pumping 
Te 
by fragments from the *He(n-italic,p-italic) =H 
or *11:44003 G;US) 


optical fields: a statistical 


aeoee 11:44005 (J;US) 
EXCITATION 
Isospin 


Spin-isospin modes at high energy in nuclei, 11:45109 
(RA;FR;In French) 


OPE Model 
modes at high energy in nuclei, 11:45109 
(RA;FR;In French) 


in modes at high energy in nuclei, 11:45109 


See also METASTABLE STATES 
Functionals 
Density functional theory generalized to degenerate excited 
states, 11:45208 (R;XA) 


Measured radiative lifetimes for He and HD in the E-itali 
italic 12*/sub g-italic/ electronic state, 11:44618 (J;US) 
EXCITONS 
Distribution Functions 
Exciton distribution function and secondary radiation in polar 
semiconductors, 11:43639 (R;XA) 


EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXHAUST GASES 
Air Pollution 
Monitoring and control of mine-air diesel pollutants: summary 
of Michigan Technological University Research. Open File 
Report, September 1979-June 1985, 11:42504 (R;US) 
Qualitative Chemical Analysis 
Gasoline engine exhaust analysis using constant energy 
synchronous luminescence spectrometry, 11:43811 (J;US) 
Quantitative Chemical Analysis 
synchronous luminescence spectrometry, 11:43811 (J;US) 
EXOTIC RESONANCES 
Bag Model 
Interacting many-gluon systems within the MIT bag model, 
11:44774 (J;US) 
Rest Mass 
Rho-parameter shift produced by exotic fermions in E, 
theories, 11:44758 (J;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 


Analysis of mammalian tumor vascularization in the 
development of a therapy to prevent metastasis, 11:44385 
(R;US) 

EXPERT SYSTEMS 


Symbolic processing potential of Forth-based microcomputers, 
11:45547 (R;US) 


Languages 
Symbolic processing potential of Forth-based microcomputers, 


11:45547 (R;US) 
Uses 
Experiment with expert system guidance of an engineering 
analysis task, 11:42992 (R;US) 
Toast: The power system operators assistant, 11:45575 (J;US) 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
E Codes 
Simulation of explosions in air cleaning systems and 
ison of the results with computer code predictions, 
11:43072 (R;US) 
N Codes 
Simulation of explosions in air cleaning systems and 
comparison of the results with computer code predictions, 
11:43072 (R;US) 
(RADIATION DOSES) 
See RADIATION DOSES 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
Particle Production 
Observation of the decay B-italic—>F-italicX-italic, 11:44724 
(J;US) 
F STATES 
Gamow-Teller Rules 
Mirror beta decays in the fsub(7/8) shell, 11:45082 (RA;FI) 
F-1260 RESONANCES 
Particle Production 
Pion and kaon pair production in photon-photon collisions, 
11:44717 (J;US) 
F-2030 RESONANCES 
See F MESONS 





FACILITIES (ACCELERATOR) 
Computerized Simulation 


FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 


Computerized Simulation 
Inductive analysis of failure patterns and of their impact on 
thermohydraulic circuits of nuclear power plants 


(APACHE), 11:44017 (R;FR;In French) 


FARMS 
Conservation 
On-farm solar drying of crops.and grains demonstration 
project, 11:42840 (BA;US) 
Substitution 


On-farm solar of crops and grains demonstration 
project, 11:42840 (BA;US) 
On-Site Power Generation 
Preliminary results of a methane-producing energy-integrated 
tropical dairy farm, 11:42761 (BA;US) 


Systems 
Preliminary results of a methane-producing 
tropical ge farm, 11:42761 GALUS) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FISSION 


energy-integrated 


Evaluations 
Measurements of fast neutron induced fission cross sections, 
11:45052 (RA;JP) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
IFR REACTOR 
ZPPR REACTOR 


Buildings 
Transients in a reactor containment after a HCDA, 11:42963 
(RA;BR) 
Stresses 
Transients in a reactor containment after a HCDA, 11:42963 
(RA;BR) 


Transients in a reactor containment after a HCDA, 11:42963 
(RA;BR) 
FASTENERS 


On decisive factors of liner anchorage behaviour, 11:43058 
(RA;BR) 


Engineering 
— re 11:43058 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATHEAD MINNOW 
Survival 


Time 
en ee ee eee 
Daphnia magna and the fathead minnow, 11:44433 (J;US) 


Commercialization 
Fuel supply demand balances for future FBR 


commercialization: impacts on plutonium pricing and reactor 
——— 


“— nuclear technology. Summary report, 11:42901 
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Reactor Technology 
Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 
Reviews 
Review of new nuclear technology. Summary report, 11:42901 


(R;SE) 
FCA REACTOR 
Criticality 


Experimental study of large scale axially heterogeneous 
LMFBR core at FCA, (3). Experiment of FCA assembly 
XII-1 and their analysis, 11:42964 (R;JP;In Japanese) 
Heterogeneous Reactor Cores 
Experimental study of large scale axially heterogeneous 
LMFBR core at FCA, (3). Experiment of FCA assembly 
XII-1 and their analysis, 11:42964 (R;JP;In Japanese) 
FEDERAL AVIATION ADMINISTRATION 
See US FAA 
FEDERAL BUILDINGS 
Hazardous Materials 
Health-hazard evaluation report HETA 85-175-1621, Mansfield 
Post Office, Mansfield, Ohio, 11:44388 (R;US) 
FEDERAL REGION I 
Prior to June 1982 this concept was indexed to NORTH 
ATLANTIC REGION. 


See also MASSACHUSETTS 
NEW HAMPSHIRE 
RHODE ISLAND 


Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic interpretations by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
Geophysical Corporation. Final report, 11:44440 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 10. Tectonic in by Rondout 
Associates, Incorporated. Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume ©. Tectonic interpretations by 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION I 

Prior to June 1982, this concept was indexed to MID-ATLANTIC 

REGION. 
See also NEW YORK 
Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic interpretations by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
oe eae eet ee 

for the central and eastern United 
“Sondwelees ts Tectonic in by Rondout 
Associates, Incorporated. Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, .11:44444 (R;US) 

FEDERAL REGION Ill 

Prior to June 1982 this concept was indexed to CENTRAL 

REGION. 


See also DELAWARE 
PENNSYLVANIA 
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Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic interpretations by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
oe ieee Corporation. Final report, 11:44440 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 10. Tectonic interpretations by Rondout 
Associates, Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 

ineering Testing Company. Final report, 11:44442 
(R;US) 


Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION IV 
Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 
See also FLORIDA 
KENTUCKY 
MISSISSIPPI 
NORTH CAROLINA 
SOUTH CAROLINA 


‘ectonics 
Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic in ions by Dames and 
Moore. Final report, 11:44441 (R;US) 
Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
ee Corporation. Final report, 11:44440 (R;US) 
Seismic hazard methodology for the central and eastern United 
States. Volume 10. Tectonic interpretations by Rondout 
Final report, 11:44445 (R;US) 


Associates, 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 


States. Volume 7. Tectonic interpretations by Law 
ineering Testing Company. Final report, 11:44442 
(R;US) 


Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION V 

Prior to June 1982 this concept was indexed to GREAT LAKES 

REGION. 
See also ILLINOIS 
MICHIGAN 


WISCONSIN 
Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic in ions by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
PR na memoir mene Final report, 11:44440 (R;US) 

for the central and eastern United 
oe 10. Tectonic interpretations by Rondout 
Associates, Incorporated. Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 

Inc. Final report, 11:44444 (R;US) 
FEDERAL REGION VI 

Prior to June 1982 this concept was indexed to SOUTHWEST 

REGION. 
See also LOUISIANA 


TEXAS 
Tectonics 
Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic interpretations by Dames and 
Moore. Final report, 11:44441 (R;US) 
Seismic hazard for the central and eastern United 
States. Volume 5. Tectonic i by Weston 


Associates, 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic interpretations by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION VII 

Prior to June 1982 this concept was indexed to MIDWEST 

REGION. 


See also KANSAS 
MISSOURI 


Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic interpretations by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
ae 11:44440 (R;US) 

for the central and eastern United 
bar oom ty os 10. Tectonic interpretations by Rondout 
Associates, Incorporated. Final report, 11:44445 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 8. Tectonic in’ by Woodward- 
Clyde consultants. Final report, 11:44443 (R;US) 

Seismic hazard methodology for the central and eastern United 
_. States. Volume 7. Tectonic interpretations by Law 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION VIII 

Prior to June 1982 this concept was indexed to ROCKY 

MOUNTAIN REGION. 
Tectonics 

Seismic hazard methodology for the central and eastern United 
States. Volume 6. Tectonic i ions by Dames and 
Moore. Final report, 11:44441 (R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 5. Tectonic interpretations by Weston 
ad Come ee 11:44440 (R;US) — 

hazard methodology 


States. Volume 7. Tectonic interpretations by 
Engineering Testing Company. Final report, 11:44442 
(R;US) 

Seismic hazard methodology for the central and eastern United 
States. Volume 9. Tectonic interpretations by Bechtel 
Group, Inc. Final report, 11:44444 (R;US) 

FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also OREGON 
WASHINGTON 
Power Generation 

Generation expansion scheduling. Final report, 11:43238 

(R;US) 





measures used to improve the economics of the nuclear 
fuel cycle, 11:42984 (J;US) - 
FERMENTATION 
Mathematical Models 
Ethanol production in a fermentor cascade: contribution to the 
study of modelling, identification and optimization, 11:42765 


(R;FR;In French) 

FERMENTATION ALCOHOL 

See ETHANOL 
FERMI FLUID 

See FERMI GAS 
FERMI GAS 

Dynamics : 
Quantum collisional evolution of a one-dimensional Fermi-gas: 

Numerical solution, 11:45219 (R;BR) 


Occupation Number 
collisional evolution of a one-dimensional Fermi-gas: 
Numerical solution, 11:45219 (R;BR) 
Structure Factors 
Structure factor of a correlated nonuniform Fermion gas at 
small wavelength, 11:44673 (RA;US) 
FERMI GAS MODEL 
Precompound-Nucleus Emission 
Hole-transition rates in a Fermi gas model, 11:45114 (J;US) 
FERMI LEVEL 
Nuclear Deformation 
Effect of static deformation of the Fermi surface on the 
binding energy of nuclei, 11:45091 (RA;SU;In Russian) 
FERMI LIQUID 
See FERMI GAS 
FERMI SURFACE 
See FERMI LEVEL 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMIONS 
See also BARYONS 
LEPTONS 


Boson 
_ Path integral bosonization of massive two-dimensional 
fermions, 11:44783 (R;XA) 
Dirac Equation 
Solutions of the Dirac equation for fermions in Skyrme fields, 
11:44754 (J;US) 


Simple model of fourth-generation fermions, 11:44765 (J;US) 

Phase Studies 

Non-universitality of tricritical behaviour of Fermi-Bose 
mixtures (*He - ‘He solutions), 11:44669 (R;XA) 


Fermion interactions with a Kaluza-Klein dyon, 11:44801 
(R;US) 


Tool kit for staggered fermions, 11:44781 (R;US) 
FERRIC COMPOUNDS 
See‘ IRON COMPOUNDS 
FERRITE GARNETS 
Magnetic Properties 
— in terbium iron garnet, 11:43630 


of heavy section ferritic steels, 
11:43431 (R;US) 


FERROELECTRIC MATERIALS 
Texture 
Clock-model description of incommensurate ferroelectric films 
and of nematic-liquid-crystal films, 11:43754 (J;US) 
Transmission Electron Microscopy 
Clock-model description of incommensurate ferroelectric films 
and of nematic-liquid-crystal films, 11:43754 (J;US) 
FERROMAGNETIC MATERIALS 


Properties 
An automatic control and data logging system for the 


determination of magnetic properties of materials for 
nondestructive evaluation, 11:43562 (BA;US) 
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Magnetic Testing 
An automatic control and data logging system for the 
determination of magnetic properties of materials for 
nondestructive evaluation, 11:43562 (BA;US) 
Microstructure 
Defect and microstructural analyses in ferromagnetic materials, 
11:43429 (R;US) 


Spin waves at surfaces and interfaces in cubic Heisenberg 
systems, 11:45160 (RA;US) 
FERROMAGNETISM 
Heisenberg Model 
Proximity effects in magnetic interfaces, 11:45148 (R;XA) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Fuel Element Failure 
TS-1 and TS-2 transient overpower tests on FFTF fuel, 
11:43128 (J;US) 
Reactor Fueling 
CLEO: a know refueling assistant at FFTF, 
11:43045 (J;US) 
Transient Overpower Accidents 
TS-1 and TS-2 transient overpower tests on FFTF fuel, 
11:43128 (J;US) 


Behaviour of “A” fibrinopeptide in acute myocardial 
infarction, 11:44365 (RA;MX;In Spanish) 
FIBROBLASTS 
Enzyme Induction 
Quantitation of carcinogen-induced DNA damage and repair in 
human cells with the UVR ABC excision nuclease from 
Escherichia coli, 11:44416 (J;US) 
FIELD EFFECT TRANSISTORS 
Doped Materials 
Modulation-doped GaAs/(Al,Ga)As heterojunction field-effect 
transistors: MODFETs, 11:44071 (J;US) 


Modulation-doped GaAs/(Al,Ga)As heterojunction field-effect 
transistors: MODFETs, 11:44071 (J;US) 
Performance 
i GaAs/(Al,Ga)As heterojunction field-effect 
transistors: MODFETs, 11:44071 (J;US) 
FIELD EQUATIONS 


Isoscalar quarks and leptons in an eight-dimensional space, 
11:44836 (J;US) 
Variational Methods 
Variational approach to classical SU: gauge theory with 
spherical symmetry, 11:44835 (J;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Action 


Integral 
Field theory of paths with a curvature-dependent term, 
11:44845 (J;US) 
Phase Transformations 
Response to "Role of nonperturbative field configurations in 
phase transitions.”, 11:44844 (J;US) 


Semiclassical 
Inconsistency of coiliective-coordinate quantization of large 
systems, 11:44838 (J;US) 


Inconsistency of collective-coordinate quantization of large 
systems, 11:44838 (J;US) 
Temperature Dependence 
Response to “Role of field configurations in 
transitions.”, 11:44844 (J;US) 
FIELD-REVERSED MIRROR REACTORS 


Field-reversed high power density fusion reactor, 
11:45509 (J;US) 
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Research Programs 
Field-reversed configuration high power density fusion reactor, 
11:45509 (J;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also SUPERCONDUCTING FILMS 
THIN FILMS 


Atom Transport 
Surface segregation during deposition, 11:45169 (J;US) 


Surface segregation during deposition, 11:45169 (J;US) 


Surface segregation during deposition, 11:45169 (J;US) 
Phase Transformations 
Molecular dynamics study of a two-dimensional system with 
screened Coulomb interactions, 11:44679 (J;US) 
Structure Factors 
Molecular dynamics study of a two-dimensional system with 
screened Coulomb interactions, 11:44679 (J;US) 
FILTERS 


See also AIR FILTERS 
OPTICAL FILTERS 


Mathematical Models 
Theoretical study of the effects of temperature and pressure on 
filter efficiency, 11:45229 (R;US) 
Performance 
New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 
PVA 
New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Nuclear Energy 
Nuclear energy in Finland, 11:43180 (R;FI) 
Nuclear Power 
Nuclear energy in Finland, 11:43180 (R;FI) 
Nuclear Power Plants 
Trend analysis for light water reactor units performance. 
Availability predictions for Finnish nuclear power units, 
11:42902 (R;FI) 
Power Generation 
Nuclear energy in Finland, 11:43180 (R;FI) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Hazardous Materials 
Health-hazard evaluation report HETA 84-006-1639, First 
National Bank, Chicago, Illinois, 11:44243 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Computerized Simulation 
Target chamber studies for the inertial confinement fusion 
technology test bed, FIRST STEP. Final report, April 30, 
1985-June 30, 1986, 11:45444 (R;US) 


Evaporation 
Target chamber studies for the inertial confinement fusion 
technology test bed, FIRST STEP. Final report, April 30, 
1985-June 30, 1986, 11:45444 (R;US) 
FISCHER-TROPSCH SYNTHESIS 


A comparison of the activity, selectivity and kinetics of several 
iron-based Fischer-Tropsch catalysts, 11:42760 (J;US) 

Cation promotion effects in F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 


Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Final technical report, 11:42747 (R;US) 
Optimization 
Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Final technical report, 11:42747 (R;US) 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Evaluation 
Evaluation of lower Umatilla River channel modifications 
below Three Mile Dam, 1985. Final report, 11:42783 (R;US) 
Outmigration of landlocked Atlantic salmon (Salmo salar) 
smolts and effectiveness of an angled trash rack/fish bypass 
structure at a small scale hydroelectric facility, 11:42785 
(R;US) 
FISHES 
See also FATHEAD MINNOW 
TROUT 


Abundance 
Abundance and distribution of walleye, northern squawfish, 
and smallmouth bass iz John Day Reservoir, 1985. Annual 
progress report, 11:44316 (R;US) 


Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 


Migration 
of juvenile fish in Pamlico Sound, North Carolina, 11:44298 
(R;US) 
Population Dynamics 
Methods to assess impacts on Hudson River white perch, 
October 1, 1978-September 30, 1979, 11:42876 (R;US) 
Radionuclide Kinetics 
Tritium in the aquatic environment, 11:44311 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Accountability 
Special nuclear material accountability at Westinghouse plant: 
poreseroye eer 11:43091 (J;US) 


Packaging 
Economics of the specification 6M safety reevaluation and 
regulatory requirements, 11:42721 (J;US) 
Economics of the specification 6M safety reevaluation and 
regulatory requirements, 11:42721 (J;US) 
FISSION 
See also FAST FISSION 
Comparative Evaluations 
Estimation of covariance matrix on the experimental data for 
nuclear data evaluation, 11:45049 (RA;JP) 
FISSION FRAGMENT DETECTION 
Plastic Scintillators 
Nuclear reactions and structure: nuclear physics techniques, 
11:44173 (RA;ZA) 
FISSION FRAGMENTS 
E0-Transitions 
EO transitions in fission fragments, 11:44970 (RA;NL) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Barium 
Modeling of barium release from severely damaged fuel, 
11:43100 (J;US) 
Simulation 
Modeling of barium release from severely damaged fuel, 
11:43100 (J;US) 
Mathematical Models 
Model to reduce the radiological consequences of a design- 
basis loss-of-coolant accident, 11:43099 (J;US) 





Tellurium 


Tellurium : 
Tellurium release, transport, and deposition behavior noted 
from integral fuels testing, 11:43101 (J;US) 
FISSION PRODUCTS 
Diffusion 
Ceramics in fission and fusion technology, 11:43582 (R;US) 
FISSIONABLE MATERIALS 
See also FISSILE MATERIALS 


Capture 
Integral-data test of JEF-1 fission-product cross sections, 
11:45060 (R;NL) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXATION (WASTE TREATMENT) 
See SOLIDIFICATION 
FLAME PROPAGATION 
Turbulence 
Laser Doppler velocimetry investigation of the turbulence 
structure of axisymmetric diffusion flames, 11:43938 (R;CA) 
Turbulent Flow 
Effects of chemistry and swirl on the production of turbulence 
in a flame. Annual report, December 1984-November 1985, 
11:43937 (R;US) 
Vortex Flow 
Effects of chemistry and swirl on the production of turbulence 
in a flame. Annual report, December 1984-November 1985, 
11:43937 (R;US) 


Aerodynamics 
Effect of obstacles on flames, 11:42581 (J;US) 
Mathematical Models 
Effect of obstacles on flames, 11:42581 (J;US) 
FLAVOR MODEL 


Configuration Mixing 
Testing the family replication-model through Bsup(O)-Bsup(- 


O) mixing, 11:44784 (R;XA) 
Conservation Laws 
Flavour nonconservation induced by Higgs particle exchange, 
11:44788 (RA;PL) 
FLAWS 
See DEFECTS 
FLOODS 


Simulation 
Flood routing analysis for a failure of Mackay Dam, 11:44437 
(R;US) 
FLORIDA 
Fuel Substitution 
Cost sensitivity analysis of “eucalyptus” grandis” woody 
biomass systems, 11:43261 (BAUS) 


Lightning phenomenology in the Tampa Bay area, 11:44452 
- US) 
‘ood Fuels 


Cost sensitivity analysis of “eucalyptus” grandis” woody 
biomass systems, 11:43261 (BA:US) 
FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Energy flowmeter development. Phase 1. Gas sampling 
method. Phase 2. Prototype energy flowmeter. Annual 
report, January 1982-August 1983, 11:42573 (R;US) 
FLUE GAS 
Chemical Radiation Effects 
Preliminary study: an electron irradiation procedure eee 
decompostion of SO: and NOsub(x) in exhaust gases 
firing - and other large industrial equipment. Pei. 1 1, nt 
(R;AT;In German) 
Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exaust gases of large 
ing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 


Preliminary study: an electron irradiation procedure for 
decompostion of SO. and NOsub(x) in exhaust gases of large 
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firing - and other large industrial equipment. Pt. 1, 11:42737 
(R;AT;In German) 
Corrosive Effects 
Status of corrosion research for condensing heat exchangers, 
11:44079 (J;US) 
Denitrification 
Denitrification and desulfurization of combustion gases. Final 
report, September 18, 1980-November 17, 1984, 11:42495 


(RUS) 
t of a two-step nitric oxide decomposition process, 
11:42497 (RA;US) 

Flue gas desulfurization/denitrification using metal-chelate 

additives, 11:42500 (P;US) 
Desulfurization 

Chemistry of a flue gas combined NO/sub x/ and SO; 
scrubber employing ferrous cysteine additives, 11:44267 
(B;US) 

Denitrification and desulfurization of combustion gases. Final 

report, September 18, 1980-November 17, 1984, 11:42495 
RUS) 

Development of iron oxide catalyzed desulfurization processes 
by lime sorbents. Part 1, 11:42496 (RA;US) 

FGD maintenance Volume 2: FGD maintenance 
a Final report, 11:42498 (R;Us) 

gas desulfurization/denitrification using metal-chelate 
glean 11:42500 (P;US) 

Technical Review, Vol. 23, No. 1, 1986, 11:42871.(R;US) 

Irradiation Devices 

Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exhaust gases of large 
firing - and other large industrial equipment. Pt. 1, 11:42737 
(R;AT;In German) 

Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exaust gases of large 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 

Irradiation Procedures 

Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exaust gases of large 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 


Finite element methods for transient viscoelastic free surface 
flows, 11:44670 (R;US) 
FLUID MECHANICS 
See also HYDRAULICS 
HYDRODYNAMICS 
Simulation 
Molecular theory and computer-simulation studies of natural 
and synthetic gas mixtures. Annual report, January 1, 1985- 
December 31, 1985, 11:42575 (R;US) 
FLUIDIZED BED BOILERS 
Design 
Design and considerations in selecting 
fluidized combustion boiler, 11:42527 (J;US) 
Efficiency 
Design and operating considerations in selecting a circulating 
fluidized combustion boiler, 11:42527 (J;US) 


a circulating 


Technical Review, Vol. 23, No. 1, 1986, 11:42871 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Cost Benefit Analysis 
PFB systems for power generation, 11:42524 (J;US) 


PFB systems for power generation, 11:42524 (J;US) 
Efficiency 
PFB systems for power generation, 11:42524 (J;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
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FLUORESCENCE 
Pressure Dependence 
Fluorescence of cyclohexane vapor: Pressure dependence and 
ing studies, 11:44617 (J;US) 
FLUORINE 
Chemical 


Reaction Kinetics 
Electron attachment to Fs, 11:43852 (J;US) 
Attachment 


Electron attachment to F2, 11:43852 (J;US) 


Production 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
FLUORINE 19 
Oxidation 
Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
FLUORINE 19 BEAMS 
Beam Extraction 
About a possibility of relativistic nuclear it extraction 
out of the JINR synchrotron, 11:44112 (R;SU;In Russian) 
FLUORINE 19 TARGET 
Neutron Reactions 
Integral test of neutron cross section data for future reactor 
materials through measurement and analysis of neutron 
spectra, 11:44967 (R;JP) 
FLUORINE COMPOUNDS 
Electronic Structure 
Halocarbenes CHF, CHC, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
G;US) 
X-ray photoelectron spectroscopic study of uranium 
compounds, 11:43927 (J;US) 
Structure 


Halocarbenes CHF, CHCl, and CHBr: geometries, singlet- 
triplet separations, and vibrational frequencies, 11:43883 
(J;US) 

X-ray photoelectron spectroscopic study of uranium 

=e 11:43927 (J;US) 


Sedhdien bdlitdianiat octt-eleend eibittintidinat amass. 
driven modes in finite-length plasmas, 11:45407 (J;US) 
FLUX JUMPS 


See MAGNETIC FLUX 
FLUX (MAGNETIC) 

See MAGNETIC FLUX 
FLUX PINNING 

See MAGNETIC FLUX 
FLUXOIDS 

See MAGNETIC FLUX 
FLY ASH 

Materials Recovery 

Literature searches on metal recovery by 
carbothermic reduction, 11:42499 (R;US) 

FOAMS 

See also PLASTIC FOAMS 


Catting 
Evaluation of sectioning techniques for electron microscopic 
coupe of lon denety polyethylene foams, 11:43877 (R;US) 


Microscopy 
Evaluation of sectioning techniques for electron microscopic 
analyses of low-density polyethylene foams, 11:43877 (R;US) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOILS 
Thinner than PLATES or SHEETS. 
Calibration 


Database for foil calibration data and results, 11:45127 (R;US) 
Etching 
CR-39 track etching and blow up method, 11:43563 (P;US) 


Information Systems 
Database for foil calibration data and results, 11:45127 (R;US) 
EFFICIENTS 


FOKKER-PLANCK EQUATION 
Numerical Solution 
Solution to the Fokker-Planck equation for high-energy ions, 
11:45294 (R;SE) 


Application of the ideas of collective motion to Fokker-Planck 
dynamics, 11:44811 (R;XA) 
FOLIAGE 
See LEAVES 
FOOD CHAINS 
Radionuclide Migration 
Bioaccumulation and food chain transfer of corrosion products 
from radioactive stainless steel, 11:44313 (R;US) 
FOOD IRRADIATION 
See IRRADIATION 


— Service's methodology. Final report, 11:42540 
FOSSIL-FUEL POWER PLANTS 
Boilers 


Technical Review, Vol. 23, No. 1, 1986, 11:42871 (R;US) 


Coal Gasification 
Coal gasification combined cycle plant phased capacity 
addition, 11:43256 (J;US) 


Conveyors 
Negative-pressure pneumatic-conveying systems for CEGB 
(Central Electricity Generating Board) power stations, 
11:42870 (R;US) 
Cooling Systems 
Castle Peak B power station: h model studies of the 
cooling-water outfall arrangements, 11:42873 (R;US) 
Dry Scrubbers 
FGD maintenance guidelines. Volume 2: FGD maintenance 
information. Final report, 11:42498 (R;US) 
Electrostatic Precipitators 
Technical Review, Vol. 23, No. 1, 1986, 11:42871 (R;US) 
Fuel Substitution 
Sewage sludge as a supplementary 
Technical report, 11:42867 (R;US) 


Heat Recovery 
Coal gasification combined cycle plant phased capacity 
addition, 11:43256 (J;US) 
Life Span 
Life extension of the Boston Edison 
integrated approach, 11:43215 (J;US) 


Life extension of the Boston Edison generation system: the 
integrated approach, 11:43215 (J;US) 

Planning, manpower & needs for solid fuel fired heat 

sources for DHC systems, 11:42874 (J;US) 


Operation 
Planning, manpower & training needs for solid fuel fired heat 
sources for DESC ayetem, 11:42874 (J;US) 


boiler fuel. Volume I. 


system: the 


Rotary pump seals in 2000 MW power stations, 11:42872 
(RUS) 
Scrubbers 
FGD maintenance Volume 2: FGD maintenance 
pe ae wa 11:42498 (R;US) 
Steam Generators 
Technical Review, Vol. 23, No. 1, 1986, 11:42871 (R;US) 
Waste Product Utilization 
Sewage sludge as a supplementary utility boiler fuel. Volume I: 
Technical report, 11:42867 (R;US) 





FOUNDATIONS 
Damping 


FOUNDATIONS 
Damping 


procedure for the determination of foundation 
stiffness, 11:42930 (RA;BR) 
On the influence of the foundation stiffness in the structural 
dynamic response, 11:42931 (RA;BR) 


Dynamics 
On the influence of the foundation stiffness in the structural 
dynamic response, 11:42931 (RA;BR) 


General for the determination of foundation 
stiffness, 11:42930 (RA;BR) 
On the influence of the foundation stiffness in the structural 
dynamic response, 11:42931 (RA;BR) 
Interactions 


Investigation of pile foundations of nuclear power plants with 
help of non linear analyses, 11:42932 (RA;BR) 
FOURIER TRANSFORM SPECTROMETERS 
Fabrication 
140 GHz pulsed Fourier transform microwave spectrometer, 
11:44204 (P;US) 
FOWLER EQUATION 
See FOWLER-NORDHEIM THEORY 
FOWLER-NORDHEIM THEORY 
Validation 
Photoelectric effect in surface-barrier structures, 11:43654 
(R;XA) 
FRACTURE MECHANICS 
Fracture mechanics model of fragmentation, 11:45170 G; US) 
Using combined experiment/analysis to 
critical stress intensity data, 11:43960 (R;US) 
Meetings 
Research reports: 1985 NASA/ASEE Summer Faculty 
Fellowship Program, 11:43613 (R;US) 
V Codes 
New techniques for modeling the reliability of reactor pressure 
vessels, 11:42941 (R;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Resource Development 
Development of a real-time diagnostic and control system for 
GRI (Gas Research Institute) mobile test and control 
facility. Annual report, November 1984-November 1985, 
11:42569 (R;US) 


Reservoir model for lenticular sands. Final report, 11:42557 
(R;US) 
FRAGMENTATION 
Fracture Mechanics 
Fracture mechanics model of fragmentation, 11:45170 (J;US) 
Mathematical Models 
Fracture mechanics model of fragmentation, 11:45170 (J;US) 


FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 


Radioactive Waste 
Transfer of experience and technology for the French 


integrated waste management system, 11:42695 (J;US) 
FRANCIUM 221 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:45056 (J;US) 
FRANCK-CONDON PRINCIPLE 
Franck-Condon principle in bound-free transitions, 11:44573 
(R;US) 
FREE RADICALS 
See RADICALS 
Energy Efficiency Standards 
¢ Analysis of minimum efficiency standards and rebate incentive 
programs for domestic refri in the Pacific 
Northwest, 11:43315 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
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Limited to edible matured plant ovaries and accessory structures. 
See also TOMATOES 
Radionuclide Kinetics 
Soil-plant transfer factors - in situ measurements (®Sr and 
137Cs - zero-point measurements), 11:44408 (RA;NL;In 
French) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUCOSE 
See HEXOSES 
FUEL ASSEMBLIES 
Design 
Interlocking egg-crate type grid assembly, 11:43021 (P;US) 
Nuclear reactor fuel structure containing uranium alloy wires 
embedded in a metallic matrix plate, 11:43020 (P;US) 
Grids 
Interlocking egg-crate type grid assembly, 11:43021 (P;US) 
Head End Processes 
A laser cutting system for nuclear fuel disassembly, 11:42653 
(BA;US) 
FUEL CANS 
Corrosion 
Corrosion of fuel assembly materials, 11:42919 (R;FR;In 
French) 
Deformation 
Zircaloy-sheathed UO; fuel performance during in-reactor 
LOCA transients, 11:43018 (R;CA) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 


Follow-on 40-kW field-test support program. Annual report, 
1985. Application guide for fuel cells in commercial 
buildings, 11:43237 (R;US) 

Demonstration Plants 

40kW on-site fuel cell program - a utility’s perspective, 

11:43269 (J;US) 
Economic Analysis 

National market perspective for onsite fuel cells, 11:43271 

G;US) 
Field Tests 

Follow-on 40-kW field-test support program. Annual report, 
1985. Application guide for fuel cells in commercial 
buildings, 11:43237 (R;US) 

Market 


National market perspective for onsite fuel cells, 11:43271 
(J;US) 
Modular Structures 
Status and 
11:43253 (J;US) 
Performance Testing 
40kW on-site fuel cell program - a utility's perspective, 
11:43269 (J;US) 
Technology development for on-site fuel cell power plants, 
11:43270 (J;US) 
Programs 


THI (Iishikawajima-Harima Heavy Industries) Engineering 
Review, Vol. 26, No. 2, March 1986, 11:43263 (R;US) 
FUEL CELLS 
See also HIGH-TEMPERATURE FUEL CELLS 
Building Codes 
Fuel-cell in relation to building codes and 
standards. Part 1. Assessment of regulatory criteria. Final 
report. February 1984-January 1986, 11:43264 (R;US) 


of modular generation technologies, 


11:43265 (R;US) 


Molten carbonate fuel cell stack design options, 11:43267 
J;US) 

Serially connected solid oxide fuel cells having monolithic 
cores, 11:43272 (P;US) 
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Research Programs 

Applications of internal reforming molten carbonate fuel cells, 
11:43268 (J;US) 

Molten carbonate fuel cell stack design options, 11:43267 
G;US) 

Uses 
Applications of internal reforming molten carbonate fesl.celle, 
11:43268 (J;US) 
FUEL CONSUMPTION 
Data Analysis 
Application of a computerized model to the evaluation of the 
Missouri Rideshare Program, 11:43358 (RA;US) 

Fuel savings and energy conservation analysis, 11:43205 
(RA;US) 

Fuel savings achieved by the Weatherization Assistance 
Program: a new fuel savings evaluation methodology and its 
application to programs operated in two Massachusetts 
communities, 11:43206 (RA;US) 

Sectoral Analysis 
Ser 2 cementnient mats to Cocedaee of de 
Missouri Rideshare Program, 11:43358 (RA;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Economics 

Utility measures used to i 

fuel cycle, 11:42984 (J;US) 
Nuclear Data Collections 
—a ee 11:42979 


e the economics of the nuclear 


¢ uranium alloy wires 
embedded in a metallic matrix plate, 11:43020 (P;US) 

Failure Mode 

Location analysis for multiple gas tag releases, 11:43029 (J;US) 
Fission Product Release 

Location analysis for multiple gas tag releases, 11:43029 (J;US) 
Gas Flow 

Location analysis for multiple gas tag releases, 11:43029 (J;US) 
Performance 


San Onofre Units 2 and 3 fuel performance, 11:42944 (J;US) 
Performance Testing 
Zircaloy-sheathed UO, fuel performance during in-reactor 
LOCA transients, 11:43018 (R;CA) 


Nuclear characteristic measurements and calculation by the 
SRAC code system for LEU fuel element, 11:43040 (R;JP;In 
Japanese) 

Temperature Measurement 

Decalibration of tungsten-rhenium thermocouples during 

measurement of fuel temperature, 11:42912 (J;US) 
FUEL INJECTION SYSTEMS 
Computerized Control Systems 

Design and implementation of a control system for a deuterium 

pellet injector, 11:45492 (J;US) 
Data Acquisition Systems 
Te ceretatiieaineduhicoterens caistibvens'<itiliontarn 
pellet injector, 11:45492 (J;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Computer Calculations 
Microcomputer workstation for design analysis of PWR fuel 
a one 


Computer Codes 
of predicted versus achieved fuel cycle costs: 
using a personal computer for guidance in fuel management 
operations, 11:42981 (J;US) 


FUEL SLURRIES 
Chemical Preparation 


Out-of-core fuel management optimization utilizing 
linear programming technique, 11:42906 (J;US) 
FUEL OILS 
See also HEATING OILS 
Biodegradation 
Literature survey and data base assessment: microbial fate of 
diesel fuel and fog oils, 11:42548 (R;US) 
FUEL PELLETS 


Design 
High-efficiency targets for high-gain inertial confinement 
fusion, 11:45494 (J;US) 
Fuel Injection Systems 
Design and implementation of a control system for a deuterium 
pellet injector, 11:45492 (J;US) 
Laser Implosions 
Laser-target interaction with induced spatial incoherence, 
11:45504 (J;US) 
Laser-Radiation Heating 
sashepllancaeee aia’ t tenn tgittisl iiaebibdstils 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Inspection 
Nuclear fuel pin scanner, 11:42978 (P;US) 
FUEL REPROCESSING 


the integer 


See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
SELLAFIELD REPR 


OCESSING PLANT 
Automation 
Process automation, 11:42640 (R;US) 
Computerized Control 
Process automation, 11:42640 (R;US) 


Evolution of design concepts for remotely maintainable 
equipment racks, 11:42644 (R;US) 


Manipulators 
Joint motion clusters in servomanipuiator operation, 11:42645 
(R;US) 
Off-Gas Systems 
Experimental evaluation of NO/sub x/ and k; retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 
Process Control 
Process automation, 11:42640 (R;US) 
Remote Handling Equipment 
Remote Operation and Maintenance Demonstration Facility at 
the Oak Ridge National Laboratory, 11:42643 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Fission Product Release 
Fission gas release restrictor for breached fuel rod, 11:43028 
(P;US) 
Reactor Safety 
New results on the fuel rod behaviour under h 
accident conditions, 11:43080 (R;AT;In German) 
FUEL SHEATHS 
See FUEL CANS 


Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Burners 
Coal-water mixture fuel burner, 11:42532 (P;US) 
Calorific Value 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Chemical Composition 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Chemical Preparation 
ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 





FUEL SLURRIES 
Combustion Properties 


Combustion Properties 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 


Electrolysis 
Process for electrochemically gasifying coal, 11:42474 (P;US) 
Ignition 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
Viscosity 
Detailed measurements on the combustion characteristics of 
slurried fuels in diesel engines. Final report, 11:42520 (R;US) 
FUEL SUBSTITUTION 
Economics 
Multifuel boiler system at a major yarn spinning and dyeing 
company, 11:43366 (RA;US) 
FUEL SUPPLIES 


Utility fuel inventory planning: the nature of the problem and 
methodology for analyzing the problem, 11:43379 (J;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also BOILER FUELS 
FOSSIL FUELS 


JET ENGINE FUELS 
NUCLEAR 


-fuels test kit. Interim report, 
May 1985-January 1986, 11:43405 (R;US) 
(NUCLEAR) 


See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUJITSU COMPUTERS 
Architecture 
A benchmark comparison of three supercomputers: Fujitsu 
VP-200, Hitachi 810/20, and Cray X-MP/2, 11:45577 
(BA;US) 


See AEROSOLS 


WAVE FUNCTIONS 
WORK FUNCTIONS 
On the extension of (LH)sup(p) - functions in polydiscs, 
11:45193 (R;XA) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also GAS FURNACES 
Evaluations 
Evaluation of two ceramic tube 
furnaces, 11:43389 (J;US) 
Conservation 


Evaluation of two ceramic tube gas fired aluminum holding 
furnaces, 11:43389 (J;US) 
Heat reclamation for industrial processes, 11:43390 (J;US) 
Heat Recovery 
Heat reclamation for industrial processes, 11:43390 (J;US) 
Performance Testing 
Evaluation of two ceramic tube gas fired aluminum holding 
furnaces, 11:43389 (J;US) 


Scaling 
Influence of 
11:42491 (BA;US) 
Valves 
—— freeze valve for use in a glass melter, 11:43782 
FUSED CELLS (ANIMAL) 
See HYBRIDOMAS 


gas fired aluminum holding 


mineral matter in coal on slagging, 
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GADOLINIUM 
X-Ray Fluorescence Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
GADOLINIUM 144 
Gamma Radiation 
High energy y rays emitted in fusion-evaporation reactions, 
11:44938 (RA;FR;In French) 
GADOLINIUM 146 


Energy Levels 
three-quasiparticle nuclear states in the magic 
region near Z=64, N=82, 11:44945 (RA;SU;In Russian) 
Magic Nuclei 
To problem of '“*Gd nucleus magicity, 11:44959 (RA;SU;In 
Russian) 
GADOLINIUM 149 
Beta Decay 
4°Eu excited levels in the “Gd decay, 11:44964 (RA;SU;In 
Russian) 
GADOLINIUM 150 
Energy Levels 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 
GADOLINIUM 152 
Energy-Level Transitions 
Study on the decay of “*Eu nucleus oriented in Fe matrix to 
the ***Sm and ™*Gd levels, 11:45002 (RA;SU;In Russian) 
GADOLINIUM 154 
E0-Transitions 
of the “Gd E0-transitions in the framework of 
the interacting boson model-1, 11:45005 (RA;SU;In Russian) 
GADOLINIUM 155 
Fragmentation 


150/sup */, 11:45029 (J:US) 


Fragmentation of single-particle 
11:44996 (RA;SU;In Russian) 
GADOLINIUM 156 
Coulomb Excitation 
Coulomb excitation of *Gd with heavy ions, 11:44606 
(RA;NL) 
Ton-Atom Collisions 
Coulomb excitation of ““*Gd with heavy ions, 11:44606 
(RA;NL) 
GADOLINIUM 156 TARGET 
Neutron Reactions 
187Gd levels excited in the (n,n’y) reaction and in the 
186 Gd(n,y)"*"Gd reaction separate resonances, 11:45006 
(RA;SU;In Russian) 
GADOLINIUM 157 
Energy Levels 
%87Gd levels excited in the (n,n'y) reaction and in the 


states in rare earth nuclei, 


%87Gd levels excited in the (n,n'y) reaction and in the 
186 Gd(n,y)"*"Gd reaction separate resonances, 11:45006 
(RA;SU;In Russian) 
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GADOLINIUM ALLOYS 
Ferromagnetism 
Neutron diffraction studies of some Gd-Y alloys, 11:43477 


(RA;US) 
GADOLINIUM IONS 
*  _Electron-Ion Collisions 
Relativistic distorted-wave results for nickel-like gadolinium, 
11:44632 (J;US) 
GALACTIC EVOLUTION 
Cooling 


Highly ionized atoms in cooling gas, 11:44536 (R;US) 
Mathematical Models 

Highly ionized atoms in cooling gas, 11:44536 (R;US) 
Reviews 


Shells and rings around galaxies, 11:44553 (BA;US) 
GALACTOSIDASE 
Code numbers 3.2.1.22 and 3.2.1.23. 
Induction 


Inducible error-prone repair in Bacillus subtilis. 


Progress 
report, May 1, 1985-April 30, 1986, 11:44332 (R;US) 


Dynamics 
Dynamics of gas in a rotating galaxy, 11:44473 (R;NL) 
Gamma Radiation 
Gamma rays from the interstellar medium, 11:44475 (R;NL) 
Sources 


Gamma rays from the interstellar medium, 11:44475 (R;NL) 
Ultraviolet Spectra 
Highly ionized atoms in cooling gas, 11:44536 (R;US) 
GALAXY CLUSTERS 
Ultraviolet Spectra 
Highly ionized atoms in cooling gas, 11:44536 (R;US) 


ALLIUM 
Self-Diffusion 
Temperature dependence of structural and transport properties 
of less-simple liquid metals, 11:43444 (R;XA) 
Viscosity 
Temperature dependence of structural and 
of less-simple liquid metals, 11:43444 (R;XA) 
GALLIUM 67 
Radiation Monitoring 
Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 
GALLIUM 69 
Energy Levels 
Lifetimes of ©,""Ga excited states, 11:44925 (RA;SU;In 
Russian) 
GALLIUM 71 
Energy Levels 
Lifetimes of ®,""Ga excited states, 11:44925 (RA;SU;In 
Russian) 
GALLIUM ALLOYS 
Electronic Structure 
L edge XANES studies of charge redistribution upon 
compound formation in gold and nickel metallic compounds, 
11:43425 (R;US) 
GALLIUM ARSENIDES 
Atom Transport 


properties 


Schottky and Ohmic Au contacts on GaAs: 
electrical investigation, 11:44068 (J;US) 
Binding Energy 
Effect of non-parabolicity on the binding energy of a 
hydrogenic donor in quantum well with a magnetic field, 
11:43658 (R;XA) 
Charged-Particle Transport 
Diffusion dynamics of holes in In/sub x-italic/Ga/sub 1-//sub 
x-italic/As/GaAs strained-layer superlattices, 11:43764 
(J;US) 
Chemical 


Composition 
Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 


Crystal Doping 
Effect of non-parabolicity on the binding energy of a 
hydrogenic donor in quantum well with a magnetic field, 
11:43658 (R;XA) 


GALLIUM ARSENIDES 
Schottky Barrier Diodes 


Crystal Field 
Hydrogenic donor in a quantum well with an electric field, 
11:43647 (R;XA) 
Crystal Structure 
Interference fringe due to X-ray resonance scattering, 11:43819 
(BA;US) 
Dislocations 
Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 
Measurements of the critical resolved shear stress for indium- 
doped and undoped GaAs single crystals, 11:43750 (J;US) 
Electric Conductivity 
Theory of hopping 
11:43661 (R;XA) 
Electric Fields 
Exact wave functions and energy levels for a quantum well 
with an applied electric field, 11:43640 (R;XA) 
Electron Collisions 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Electronic Structure 
Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Resonant impurity states in a quantum well, 11:43657 (R;XA) 
Impurities 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Interfaces 
Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 
Ton Implantation 
Photoluminescence study of silicon- and oxy; 
gallium arsenides. Master's thesis, 11:43627 rnp 
Tonization 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Light Transmission 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 
Molecule Collisions 
Thermal and ion-assisted reactions of GaAs(100) with 
molecular chlorine, 11:43766 (J;US) 


conduction in a 2D impurity band, 


Morphology 
Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 
Optical Reflection 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 
Photocurrents 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Photoelectron Spectroscopy 
Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 
Physical Radiation Effects 
Modeling and DLTS analysis of irradiated III-V multijunction 
solar cells. Final report, November 1984-October 1985, 
11:42787 (R;US) 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
Photoluminescence study of silicon- and oxygen-implanted 
gallium arsenides. Master’s thesis, 11:43627 (R;US) 
Thermal and ion-assisted reactions of GaAs(100) with 
molecular chlorine, 11:43766 (J;US) 
Zinc-implantation-disordered (InGa)As/GaAs strained-layer 
superlattice diodes, 11:43753 (J;US) 
Schottky Barrier Diodes 
Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 





Shear 
Measurements of the critical resolved shear stress for indium- 
doped and undoped GaAs single crystals, 11:43750 GUS) 


Superlattices 
Band i inversion in GaAs-Alsub(x) Gasub(1-x)As superlattices 


omueten x-italic/ superlattices, 11:43751 (J;US) 
Diffusion dynamics of holes in In/sub x-italic/Ga/sub 1-//sub 
x-italic/As/GaAs strained-layer superlattices, 11:43764 
G;US) 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
X-Ray Detection 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
X-Ray Diffraction 
Interference fringe due to X-ray resonance scattering, 11:43819 
(BA;US) 


See also GALLIUM ARSENIDES 
GALLIUM 


Crystal Lattices 
Structure study of a GaSb/AISb strained layer superlattice, 
11:43685 (RA;US) 
PHOSPHIDES 


Composition 
Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 
Dislocations 
Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 
Light Transmission 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 


Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 
Optical Reflection 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 


Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 


Crystal balls and castles 4a detector multicounters, 11:44163 
(RA;FR;In French) 
GAMMA DOSIMETRY 
Calculation Methods 
= of external dose from distributed source, 11:45132 
GAMMA RADIATION 
Energy Absorption 
Deposited power in a complex device by gamma radiation of 
test reactors; experiments and calculations carried out at 
SILOE, 11:43046 (R;FR;In French) 
Mixing Ratio 
IBA calculations of multipole mixing ratios, 11:45081 (RA;FI) 
Photon Transport 
Use of Monte Carlo method in low-energy gamma radiation 
applications, 11:45124 (RA;CS;In Czech) 
Photon-Atom Collisions 
Polarization effects in elastic photon-atom scattering, 11:44638 
G;US) 


Materials 
y-tay shielding effect of various building materials, 11:45126 
si 


Studying the decrease in gamma radiation energy doppler shift 
for a Kr nucleus, 11:44930 (RA;SU;In Russian) 
GAMMA RADIOGRAPHY 
Rediation Quality 
Multiple Source Exposure technique: a new method in 
industrial radiography, 11:44026 (R;IN) 
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GAMMA SPECTRA 
Doppler Effect 
Studying the doppler shift decrease (DSD) for the energy of 
gamma radiation emitted in the **Se(a,2ny)™Kr, 11:44932 
(RA;SU;In Russian) 
GAMMA SPECTROMETERS 
See also COMPTON SPECTROMETERS 
MOESSBAUER SPECTROMETERS 


Sensitivity j 
Doppler filter technique to measure the hydrogen content of 
planetary surfaces, 11:44181 (J;NL) 


Gamma ray detector shield, 11:44182 (P;US) 
GAMMA-RAY LASERS 
See GASERS 
GAS APPLIANCES 
Noise Pollution Abatement 
Burner technology bulletin: control of combustion noise from 
small gas burners. A reference guide for 
designers. Topical report, 11:42580 (R;US) 
GAS BURNERS 
Combustion 
Burner technology bulletin: control of combustion noise from 
small gas burners. A reference guide for gas-burner 
designers. Topical report, 11:42580 (R;US) 
Combustion Kinetics 
Pulsating burners - controlling mechanisms and performance. 
_ Annual December 1, 1984-November 30, 1985, 
11:42577 (R;US) 
Exhaust Gases 
ing burners - controlling mechanisms and performance. 
Annual December 1, 1984-November 30, 1985, 
11:42577 (R;US) 
GAS CHROMATOGRAPHY 
Ionization Chambers 
Pulsed helium ionization detection system, 11:44183 (P;US) 
GAS CONDENSATE WELLS 
Production 
New three-phase equilibrium model (oil/gas/brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:42559 (BA;US) 
GAS CONDENSATES 
Chemical Composition 
New three-phase equilibrium model Nave sateen a4 to 
interpret production of liquid h 
gas well, 11:42559 (BA;US) 


See also HTGR TYPE REACTORS 
Building Materials 
HTR research - development in Austria - 1984/1985 progress 
report, 11:42956 (R;AT) 
Fuel Cycle 
Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 
Nuclear Fuels 
HTR research - development in Austria - 1984/1985 progress 
report, 11:42956 (R;AT) 
Pressure Vessels 
HTR research - development in Austria - 1984/1985 progress 
report, 11:42956 (R;AT) 
Reactor Technology 
Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 


Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 
GAS DISCHARGE TUBES 
Design 


Improved glow discharge implantation equipment, 11:43729 
(RA;US) 
Performance 
“aa discharge implantation equipment, 11:43729 
Parametric study of a pulsed xenon-ion laser, 11:44009 (J;US) 
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GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
F 


‘ocusing 
Apparatus for focusing flowing gas streams, 11:43986 (P;US) 
Mass Spectroscopy 


Mass spectrometric gas composition measurements associated 
wills jet intonation touts tn a dligh-entheley Wied Grane 
11:43935 (R;US) 

GAS FURNACES 

Competitive position of natural gas: steel-reheat applications. 

Topical report, January 1985-May 1986, 11:42563 (R;US) 
Radiant Heaters 

Application of oxygen-enriched combustion air in radiant 
tubes: feasibility study. Final report, April 1984-March 1985, 
11:42578 (R;US) 

GAS HEAT PUMPS 
Pollution Regulations 

Engine-driven heat-pump emission standards. Topical report, 

February-April 1986, 11:44279 (R;US) 
Stirling Eagines 
Free-piston Stirling engine development. Annual 
December 1, 1984-December 31, 1985, 11:43333 (R;US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 


Parametric study of a pulsed xenon-ion laser, 11:44009 (J;US) 
Electrical Pumping 
Electron beam method and apparatus for obtaining uniform 
discharges in electrically pumped gas lasers, 11:44007 (P;US) 
Gas Discharge Tubes 
Parametric study of a pulsed xenon-ion laser, 11:44009 (J;US) 
Operation 
Parametric study of a pulsed xenon-ion laser, 11:44009 (J;US) 
GAS METAL-ARC WELDING 
Robots 
Sensor controlled robotic welding for nuclear applications. 
Annual progress report, 11:43945 (R;US) 


Prototype energy 
report, January 1982-August 1983, 11:42573 (RUS) 
GAS TRACK DETECTORS 
Performance 
Experiments with e* e~ linear colliders in the TeV energy 
region, 11:44705 (RA;JP) 
GAS TUNGSTEN-ARC WELDING 
Robots 
Sensor controlled robotic for nuclear 
Annual progress report, 11:43945 (R;US) 
GAS TURBINE ENGINES 
Corrosion Products 
Experimental verification of corrosive vapor deposition rate 
theory in high velocity burner rigs, 11:43407 (R;US) 
Defects 


Predictive models and reliability improvement in 


as eimtaaeadine onbeailins 11:44032 


Coatings 
Ceramic thermal barrier coatings for electric utility gas turbine 
engines, 11:43360 (R;US) 
Ultrasonic Testing 
Use of models to predict ultrasonic NDE reliability, 11:44038 
(BA;US) 
Waste Heat Utilization 
Waste-heat-driven refrigeration plants for freezer trawlers, 
11:43374 (R;US) 
GAS TURBINES 
Corrosion 
Turbine utilization of coal and coal-derived fuels, 11:42866 
(RA;US) 


Corrosion Resistance 
Corrosion of SiC, SisN:, and oxide ceramics in coal gas 
combustion products, 11:43606 (BA;US) 


Turbine utilization of coal and coal-derived fuels, 11:42866 
(RA;US) 
Economic Analysis 
11:43383 (J;US) 
11:43383 (J;US) 


Turbine utilization of coal and coal-derived fuels, 11:42866 
(RA;US) 
Fuels 
Proceedings of new fuel forms workshop, 11:42519 (R;US) 
Turbine utilization of coal and coal-derived fuels, 11:42866 
(RA;US) 
Gas Flow 
Dilution jet mixing program, phase 3. Final Report, 11:43409 
(R;US) 
Cees Se Setes of Gonenn Genes es ene 
minimum dynamic measurement. An application to the 
Melick statistical method and inlet flow dynamic distortion 
prediction without RMS measurements. Final Report, 
11:43408 (R;US) 
Testing 


Corrosion of SiC, SisNs, and oxide ceramics in coal gas 
combustion products, 11:43606 (BA;US) 
GAS UTILITIES 
Energy Consumption 
Determination of household energy use fingerprints from 
energy billing data, 11:43295 (RA:US) 


Load management of natural gas distribution systems, 11:42564 
G;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
Gaseous Wastes 
Method for 
11:42631 (P;US) 
GASEOUS EFFLUENTS 
\'ee GASEOUS WASTES 
GASTOUS WASTES 


5-2 also EXHAUST GASES 
FLUE GAS 


stack gases for uranium activity, 


Environmental research at Western Research Institute, 
11:42629 (RA;US) 


Monitoring 
Method for i 
11:42631 (P;US) 
Trace Amounts : 
Partitioning and chemical speciation of volatile trace elements 
during inert gas oil shale retorting, 11:42621 (RA;US) 
GASERS 
Gamma-ray Amplification by Stimulated Emission of Radiation. 
Atomic Models 


Moessbauer-Borrmann superradiance, 11:43999 (R;US) 
GASES 


stack gases for uranium activity, 


Desorption 
Data compilation for particle-impact desorption, 2, 11:45456 
(RJP) 


Harmonic Generation 
Three-photon resonantly enhanced multiphoton ionization and 
11:45235 (J;US) 





GASES 
Phase Transformations 


Phase Transformations 
Hierarchical model 
point, 11:44819 (R;BR) 


Three-photon resonantly enhanced multiphoton ionization and 
with unfocused laser beams, 


the Kosterlitz-Thouless fixed 


third-harmonic 
11:45235 (J;US) 


Measurement of viscosity of gaseous mixtures at atmospheric 
pressure, 11:42574 (R;US) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 


Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 

GAS-INSULATED SUBSTATIONS 
Equipment 


Development of 1200-kV compressed-gas-insulated 
transmission and substation equipment in the United States, 
11:42880 (R;US) 

GASOLINE 
Chemical Properties 
Motor gasolines, summer 1985, 11:42552 (R;US) 


Properties 
Motor gasolines, summer 1985, 11:42552 (R;US) 


Motor gasolines, summer 1985, 11:42552 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 
Gauge theories in 2+ 1 dimensions, 11:44826 (RA;PL) 
SU-2 Groups 
Variational approach to classical SU2 gauge theory with 
spherical symmetry, 11:44835 (J;US) 


Breaking 
Spontaneous symmetry breakdown in gauge theories, 11:44823 
(RA;PL) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 


Chemical Preparation 
Automated apparatus for producing gradient gels, 11:43859 


Mutation and structure-function relationships of cytochrome c, 
11:44335 (RA;US) 
GENE OPERONS 
DNA Sequencing 
Characterization of the organization of the genome of 
methanogens and development of genetic exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
June 30, 1986, 11:44327 (R;US) 
Inducible error- repair in Bacillus subtilis. Progress 
report, May 1, 1985-April 30, 1986, 11:44332 (R;US) 
GENE REGULATION 


Characterization of the organization of the genome of 
and development of genetic exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
June 30, 1986, 11:44327 (R;US) 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Gravitation 
Ultraviolet behavior of Einstein gravity, 11:45246 (J;NL) 
Scalar Fields 
Scalar fields in Kasner-type space-times: Time dependent 
vacuum expectation values, 11:45214 (R;BR) 
‘Virial Theorem 
Some generalizations of the virial theorem, 11:45240 (J;US) 
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GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 

GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC RADIATION EFFECTS 
Microdosimetry 


Hit-size effectiveness theory applied to high doses of low LET 
tadiation for pink mutations in Tradescantia, 11:44419 (J;GB) 
GENTILLY REACTOR 
Nicolet, Quebec, Canada 
Reactor Decommissioning 
Gentilly 1: decontamination program, 11:42959 (J;US) 
On-site dry fuel storage at Gentilly-1, 11:42910 (J;US) 
Spent Fuel Storage 
On-site dry fuel storage at Gentilly-1, 11:42910 (J;US) 
GEOLOGIC FORMATIONS 
Acoustic Emission Testing 
Application of modern seismological methods to acoustic 
emission studies in a rock mass subjected to heating, 
11:44453 (BA;DE) 


Application of modern seismological methods to acoustic 
emission studies in a rock mass subjected to heating, 
11:44453 (BA;DE) 


Seismology 
Application of modern seismological methods to acoustic 
emission studies in a rock mass subjected to heating, 
11:44453 (BA;DE) 
GEOMAGNETIC FIELD 
Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
GEOPHYSICS 
Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
GEOPRESSURED SYSTEMS 
Brine chemistry and control of adverse chemical reactions with 
natural gas production. Annual report, January-December 
1985, 11:42558 (R;US) 
Phase Studies 
New three-phase equilibrium model (oil/gas/brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:42559 (BA;US) 
GEOTHERMAL DISTRICT HEATING 
Technology Transfer 
Federal assistance program. Geothermal technology transfer. 
Project status report, May 1986, 11:42854 (R;US) 
GEOTHERMAL ENERGY 
Bibliographies 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
RESOURCES 
Energy Source Development 
Geothermal energy development in Washington State. A guide 
to the federal, state and local regulatory process, 11:42850 
(R;US) 
GEOTHERMAL SPACE HEATING 
Design 


Off peak geothermal heat pump storage system, 11:43352 
(J;US) 
Performance Testing 
Off peak geothermal heat pump storage system, 11:43352 
G;US) 
Transfer 
Federal assistance program. Geothermal technology transfer. 
Project status report, May 1986, 11:42854 (R;US) 
SYSTEMS 


11:42849 (R;US) 
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Reservoir 
Tenth workshop on geothermal 
proceedings, 11:42853 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 


reservoir engineering: 


Spectra 
_EXAFS study of GE under pressure, 11:43822 (BA;US) 
Carrier Density 
Photo Hall-effect characterization of closely compensated 
Ge:Be, 11:43752 (J;US) 
Radial concentration gradients in HPGe crystals, 11:43726 
(RA;US) 
Carrier Lifetime 
Photo Hall-effect characterization of closely compensated 
Ge:Be, 11:43752 (J;US) 
Crystal Structure 
EXAFS study of GE under pressure, 11:43822 (BA;US) 
Subsurface strain in semiconductor surfaces: comparison of Ge 
and Si, 11:43704 (RA;US) 
Surface band structure of arsenic terminated Ge(111) from 
angle resolved seeoonnnaien 11:43839 (BA;US) 
Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 
Conductivity 


Electron transport in liquid Si and Ge, 11:43641 (R;XA) 
Electron-Hole Droplets 

Interaction of a tunable probe beam with a high-intensity 
pulsed CO; laser beam in p-type germanium, 11:43691 
(RA;US) 

Optically induced intervalence-band transitions in germanium 
by the absorption of 1.06-u4m picosecond pulses, 11:43690 
(RA;US) 

Electronic Structure 

Band structure effects in the electronic properties of solids 
assessable by neutron scattering studies, 11:45163 (RA;US) 

Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 

Hall Effect 

Photo Hall-effect 


i of closely compensated 
Ge:Be, 11:43752 (J;US) 


Impurities 

Photo Hall-effect characterization of closely compensated 
Ge:Be, 11:43752 (J;US) 
Channeling 


Ton 
Potential and stopping power information from ion channeling 
in Ge, 11:43703 (RA;US) 
Ton 
Effects of Si/Ge multilayered structures on Bi projected range 
distributions, 11:43747 (R;US) 
Search for solute drag, 11:43698 (RA;US) 
Ton-Atom Collisions 
Direct contribution to the excitation of the 2po state in Cu-Cu 
and Cu-Ge collisions at 63 MeV, 11:44600 (RA;PL) 
Laser-Radiation Heating 
Germanium laser annealing, 11:43707 (RA;US) 
Photoelectron Spectroscopy 
Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 
EXAFS study of GE under pressure, 11:43822 (BA;US) 
Surface band structure of arsenic terminated Ge(111) from 
out eae photoemission, 11:43839 (BA;US) 
Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 
Radiation Effects 


Ion implantation and ion beam : morphological 
instabilities and ion beam mixing in Ge, 11:43692 (RA;US) 
Modeling and DLTS analysis of irradiated III-V multijunction 
solar cells. Final report, November 1984-October 1985, 
11:42787 (R;US) 

Temperature-dependent reflectivity and transmission 
measurements of semiconductors, 11:43723 (RA;US) 


Modeling of solidification processes in highly undercooled 
silicon and germanium, 11:43687 (RA;US) 


Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 


11:43851 (R;DD;In German) 
structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 
70 


Energy Levels 
Decay scheme and lifetime of excited levels for Ge from the 
®Ge(n, n'y) ®Ge reaction, 11:44926 (RA;SU;In Russian) 
70 TARGET 


Alpha Reactions 


Yields of the sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
Reactions 


Decay scheme and lifetime of excited levels for Ge from the 
Ge(n, n'y) ®Ge reaction, 11:44926 (RA;SU;In Russian) 
14 


the ™Ge excited levels in the (n, n’y) reaction, 
11:44928 (RA;SU;In Russian) 
GERMANIUM 74 TARGET 
Neutron Reactions 
the “Ge excited levels in the (n, n’y) reaction, 
11:44928 (RA;SU;In Russian) 
ALLOYS 
Crystal Growth 
Crystal growth of superconducting A15 compounds, 11:43483 
(RA;US) 


Physical Radiation Effects 
Formation of superconductive Al(GeSi) alloys by low. 
temperature laser-quenching methods, 11:43516 (RA.US) 


Formation of superconductive Al(GeSi) alloys by low- 
temperature laser-quenching methods, 11:43516 (RA;US) 
GERMANIUM SELENIDES 
Electric Conductivity 
Low temperature hopping conduction in amorphous 
Gesub(x)Sesub(1-x), 11:43652 (R;XA) 
(FEDERAL REPUBLIC) 


Collective doorways and statistical doorways: The decay 
properties of giant multipole resonances, 11:45071 (R;BR) 


Q-Value 
Q-value systematics of AL=1 resonances observed in the 
(*He,t) reaction of self conjugate nuclei, 11:45107 (RA;NL) 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


Laser Welding 
Laser sealed vacuum insulating window, 11:43356 (P;US) 


Interaction between a nuclear glass and nearfield materials in 
various rigs simulating a geological repository, 11:43633 


(R;FR) 
for evaluating the aqueous leach resistance of a 
glass used in a characterization study, 11:43634 (R;FR) 


Jet-controlled freeze valve for use in a glass melter, 11:43782 
(P;US) 
Quality Control 
Quality control procedures for glass produced by the French 
continuous vitrification process, 11:43635 (R;FR) 
GLASS MELTERS 


See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLAUBER THEORY 
T Invariance 
Unitarity and time reversal in the Glauber model, 11:45099 
(R;FR) 





GLAUBER THEORY 
Unitarity 


Unitarity 
Unitarity and time reversal in the Glauber model, 11:45099 
(R;FR) 


Electrochromism 
Solid-state electrochromic switchable window glazings, FY 
1984 progress report, 11:43335 (R;US) 


Fabrication 
Laser sealed vacuum insulating window, 11:43356 (P;US) 
GLUCOSE 


Biological Pathways 
Effect of radiation on the regulation of sodium-dependent 
glucose transport in LLC-PK, epithelial cell line: possible 
model for gene expression, 11:44391 (R;US) 
Role of cell replication in regulation of Na-coupled hexose 
transport in LLC-PK; epithelial cells, 11:44390 (R;US) 
GLUEBALLS 
Mass 
0/sup + +/-2/sup ++/ glueball mass ratio in non-Abelian 
gauge theories, 11:44841 (J;US) 
Quantum Numbers 
Qualitative features of the glueball spectrum, 11:44780 (J;US) 
GLUONIUM 
See GLUEBALLS 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Anaerobic Digestion 
Intermediate metabolism of the volatile fatty acids in methane 
fermentation, 11:42754 (R;FR;In French) 
GOBAR GAS 


See INTERMEDIATE BTU GAS 
METHANE 


GOITER 


Thirty years of experience with 131 iodine in the treatment of 
diffuse toxic goiter: National Nutrition Institute Salvador 
Zubiran, 11:44359 (RA;MX;In Spanish) 

GOLD 
Crystal Structure 

Angular symmetry of the ion scattering surface yield for large 
outer layer relaxations, 11:43486 (RA;US) 

Ion scattering study of reconstruction in the Au(110)-(1x2) 
surface, 11:43497 (RA;US) 

Diffusion 

Schottky and Ohmic Au contacts on GaAs: Microscopic and 

electrical investigation, 11:44068 (J;US) 
Interfaces 

Schottky and Ohmic Au contacts on GaAs: Microscopic and 

electrical investigation, 11:44068 (J;US) 
Ion-Atom Collisions 

Energetic cluster impacts on thin gold and tantalum films, 

11:44644 (J;US) 
Neon 20 Reactions 

Study of transfer and breakup reactions with the plastic box, 

11:45042 (J;JP) 


Ion scattering study of reconstruction in the Au(110)-(1x2) 
surface, 11:43497 (RA;US) 


Performance of oblique angle of incidence collection systems 
in the VUV, 11:43462 (R;US) 
Schottky Barrier Diodes 
Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
GOLD 185 
De-Excitation 
Shape coexistence and alignment processes in the light Pt and 
Au region, 11:45030 (J;NL) 
High Spin States 
Shape i alignment processes in the light Pt and 
Au region, 11:45030 (J;NL) 
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GOLD 186 
Nuclear Magnetic Moments 

On line nuclear orientation of Au isotopes at KOOL, 11:44984 

(RA; 
GOLD 189 
Nuclear Magnetic Moments 

On line nuclear orientation of Au isotopes at KOOL, 11:44984 

(RA;FI) 
GOLD 191 
Mixing Ratio 

On line nuclear orientation of Au isotopes at KOOL, 11:44984 
(RA;FI) 

Nuclear Magnetic Moments 

On line nuclear orientation of Au isotopes at KOOL, 11:44984 
(RA;FT) 

GOLD 197 TARGET 
Oxygen 16 Reactions 

Light particle production in the reaction **O + '7Au at 23 

MeV/nucleon, 11:45040 (RA;NL) 
GOLD ALLOYS 
Crystal Growth 

Characterization of as-grown CusAu single crystals, 11:43481 

(RA;US) 
Crystal Structure 

Characterization of as-grown CusAu single crystals, 11:43481 

(RA;US) 
Electronic Structure 

L edge XANES studies of charge redistribution upon 
compound formation in gold and nickel metallic compounds, 
11:43425 (R;US) 

Specific Heat 
Heat capacities of liquid gold-indium alloys, 11:43457 (RA;SU) 
GOLD IODIDES 
Intermolecular Forces 

Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8B-(BEDT-TTF):X organic superconductors 
(B-bis(ethylenedithio)tetrathia fulvalene X; X = Aulz or Is), 
11:43767 (J;US) 

Superconductivity . 

Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8B-(BEDT-TTF)2X organic superconductors 
(B-bis(ethylenedithio)tetrathia fulvalene X; X = Aulz or Is), 
11:43767 (J;US) 

GOLDSTONE BOSONS 
See also AXIONS 
Potentials 

Pseudo-Goldstone bosons in curved space-time, 11:44547 

G;US) 
SU-3 Groups 

Pseudo-Goldstone bosons in curved space-time, 11:44547 

(J;US) 
GONIOMETERS 
Sample Holders 
Fixture for supporting and aligning a sample to be analyzed in 
an x-ray diffraction apparatus, 11:43989 (P;US) 
GRADED BAND GAP SOLAR CELLS 
See CASCADE SOLAR CELLS 
GRADED LIE GROUPS 
Irreducible Representations 

Finite-dimensional irreducible representations of the lie 
superalgebra sl(1,3) in a Gel'fand-Zetlin basis, 11:44807 
(R;XA) 

GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Research Programs 

Atomistic studies of the structure and properties of grain 
boundaries with substitutional impurities. Progress report, 
July 1985-June 30, 1986, 11:43438 (R;US) 

X-Ray Diffraction 
Atomistic studies of the structure and properties of grain 


boundaries with substitutional impurities. 
July 1985-June 30, 1986, 11:43438 (R;US) 
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GRAIN GROWTH 
Correlation 


Functions 

Scaling relations for grain autocorrelation functions during 

nucleation and growth, 11:45171 (J;US) 
Kinetics 

Scaling relations for grain autocorrelation functions during 

nucleation and growth, 11:45171 (J;US) 
GRAINS (CEREAL) 
See CEREALS 


SEEDS 
GRAMINEAE 
See GRASS 
GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 
Reactor Safety 
ilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
Assessment 


Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
GRAND UNIFIED THEORY 
Exotic Resonances 
Rho-parameter shift produced by exotic fermions in Eg 
theories, 11:44758 (J;US) 
Bosons 


Higgs 
SO(10) with light scalars and an intermediate right-handed 
mass scale, 11:44850 (J;US) 
Reviews 
Superunification, phase transitions and cosmology, 11:44785 
(R;XA) 
SO-10 
$O(10) with light scalars and an intermediate right-handed 
mass scale, 11:44850 (J;US) 
GRANITES 
Rock Mechanics 
Mechanical properties of rocks at high temperature and 
pressures. Progress report on current research, March 1, 
1986-February 28, 1987, 11:44455 (R;US) 


Auger Electron Spectroscopy 

Relationship between the Auger line shape and the electronic 
properties of graphite, 11:43760 (J;US) 

X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOz, 
11:43663 (R;JP) 

Chemical Composition 

Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 


Lifetime effects in low-stage intercalated graphite systems, 
11:43762 (J;US) 
Lattices 


Intercalant ordering and lattice dynamics in potassium 
mercurographitides, 11:43671 (RA;US) 
Electronic Structure 
Relationship between the Auger line shape and the electronic 
properties of graphite, 11:43760 (J;US) 
Erosion 
Ion-enhanced erosion of graphite at high temperature, 11:45471 
(RA;US) 
Gasification 


Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 

Hydrogen Embrittlement 

Analysis of graphite-hydrogen-methane kinetics above 1600 K, 

11:45506 (J;US) 


Influence of impurities on the high-temperature sputtering 
yield of graphite, 11:45469 (RA;US) 


ing of graphite surface by ion beam amorphization, 
11:43775 (J;US) 
Materials Testing 
Analysis of graphite-hydrogen-methane kinetics above 1600 K, 
11:45506 (J;US) 


GRATINGS 
Resonance Absorption 


Permittivity 
intercalated graphite, 11:43759 (J;US) 
Photoelectron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
ic data, 3. Graphite, Si, SiC, SisN, and SiO:, 
11:43663 (R;JP) 


of stage-1 


Properties 
Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
G;US) 
Physical Radiation Effects 
Ion-enhanced erosion of graphite at high temperature, 11:45471 
(RA;US) 
Ton mixing studies of self-isotopes in graphite, 11:43693 
(RA;US) 
Plasmons 


Dielectric function and structure of stage-1 


intercalated graphite, 11:43759 (J;US) 
Hardening 


Hardening of graphite surface by ion beam amorphization, 
11:43775 (J;US) 


Sputtering 
Influence of impurities on the hi 
yield of graphite, 11:45469 (RA;US) 
Cleaning 


X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, Sis N, and SiO:, 
11:43663 (R;JP) 


Properties 
Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
(J;US) 
GRAPHITE MODERATED REACTORS 


See also HTGR TYPE REACTORS 
LWGR TYPE REACTORS 
TREAT REACTOR 


Design 
Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 
Reactor Cores 
Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 
Reactor Physics 
Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAPHITIZATION 
Activation Energy 
Graphical analysis of processes with multiple activation 
energies, 11:43809 (J;US) 
Computer Graphics 
Graphical analysis of processes with multiple activation 
energies, 11:43809 (J;US) 
GRASERS 
See GASERS 
GRASS 
See also CEREALS 
Radionuclide Kinetics 
Uptake of plutonium, americium, curium, and neptunium in 
plants cultivated under greenhouse conditions, 11:44406 
(RA;NL) 
GRATINGS 
Charged particle accelerator grating, 11:44143 (P;US) 
Fabrication 


Calculations on the production and use of superfine 
holographic x-ray gratings for astrophysical observations, 
11:44170 (RA;US) 

Plasmons 
Plasma resonance absorption in conical diffraction: effects of 
groove depth, 11:43544 (J;US) 
Reflectivity 
Plasma resonance absorption in conical diffraction: effects of 
groove depth, 11:43544 (J;US) 
Resonance Absorption 

Plasma resonance absorption in conical diffraction: effects of 

groove depth, 11:43544 (J;US) 


sputtering 
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GRAVITATION 
Conformal 


GRAVITATION 
Conformal 


breakdown of symmetry, Mach’s principle and 
conformal invariance in Schwinger’s gravity, 11:45213 
(R;BR 
Einstein Field Equations 
Effective Einsteinian gravity from Poincare gauge field theory, 
11:45210 (R;XA) 
Feynman Path Integral 
Invariant path integration and the functional measure for 
Einstein gravitation theory, 11:45186 (R;BR) 
‘Dimensional Calculations 


On the creation of an inflationary universe from ‘nothing’ in a 
higher-dimensional theory of gravity with higher-derivative 
terms, 11:44469 (R;XA) 


Poincare 
Effective Einsteinian gravity from Poincare gauge field theory, 
11:45210 (R;XA) 


Canonical quantization of gravity, 11:45198 (R;XA) 


Symmetry Breaking 
Primordial inflation with a broken-symmetry theory of gravity, 
11:44471 (R;XA) 
Unified-Field Theories 
Effective Einsteinian gravity from Poincare gauge field theory, 
11:45210 (R;XA) 
Virial Theorem 
Some generalizations of the virial theorem, 11:45240 (J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See FEDERAL REGION V 
GRENOBLE REACTOR MELUSINE-1 
See MELUSINE-1 REACTOR 
GRIDS 
Design 
Interlocking egg-crate type grid assembly, 11:43021 (P;US) 
GRINDING 


Grinding and measuring long shafts to roundness errors of one 
een ene euenenn, BESET 


(R;US) 
GRINDING MACHINES 


Design 
Grinding tool for making hemispherical bores in hard 
materials, 11:43990 (P;US) 
Optimization 


Grinding and measuring long shafts to roundness errors of one 
microinch using hydrostatic spherical centers, 11:43964 


(R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND DISPOSAL 
Environmental Impacts 
Contact and artificial soil tests using earthworms to evaluate 
the impact of wastes in soil, 11:44287 (R;US) 
GROUND SOURCE HEAT PUMPS 
Coefficient of Performance 
a eam 11:43352 
GROUND WATER 
Contamination 


Groundwater contamination from refinery operations. Status 
report, 11:42549 (R;US) 
Flow Models 


First status report on regional ground-water flow modeling for 
Vacherie Dome, Louisiana, 11:42663 (R;US) 

Second status report on regional and local ground-water flow 
modeling for Richton and Cypress Creek Domes, 
Mississippi, 11:42665 (R;US) 

Second status report on regional ground-water flow modeling 
for the Palo Duro Basin, Texas, 11:42664 (R;US) 

Hazardous Materials 

Health-hazard evaluation report HETA 81-335-1566, Union 

Carbide Caribe, Penuelas, Puerto Rico, 11:44239 (R;US) 


monitoring program: Mississippi and 
a eaten eras ea enel pa, 11:42666 
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Radionuclide Migration 
Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 
GROUP THEORY 
For mathematical groups only; for neutron-energy groups use 
MULTIGROUP THEORY. 
Embedding of an LA-semigroup in a commutative monoid, 
11:45258 (R;XA) 
Note on finite groups with four independent generators three 
of which being of orders p, 2, 2, 11:45253 (R;XA) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH (GRAIN) 
See GRAIN GROWTH 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H2 REGIONS 
Infrared Spectra 
Ionized polycyclic aromatic hydrocarbons in space, 11:44490 
(RA;US) 
HADRON REACTIONS 
Fragmentation 
Lund Monte Carlo programme for high energy 
between hadrons and nuclei, 11:44748 (R;SE) 
Phi-1019 Resonances 
High statistics inclusive phi-meson production at SPS energies, 
11:44703 (R;NL) 
HADRON-HADRON INTERACTIONS 
Pionization 
Pion interferometry of ultra-relativistic hadronic collisions, 
11:44746 (R;US) 
HADRONS 
See also BARYONS 
MESONS 
Particle Production 
Study of hadron and inclusive muon production from e- 
italic* e~ annihilation at 39.79< or = Vs-italic < or =46.78 
GeV, 11:44714 (J;US) 


interactions 


Hadronic supersymmetry schemes, 11:44798 (J;US) 
HAFNIUM 178 
Strength Functions 
Neutron strength functions of even hafnium and tungsten 
isotopes, 11:44994 (RA;SU;In Russian) 
HAFNIUM 179 TARGET 
Neutron Reactions 
‘°Hf gamma radiation from the (n, y) reaction, 11:45019 
(RA;SU;In Russian) 
HAFNIUM 180 
Energy-Level Transitions 
18 Hf gamma radiation from the (n, y) reaction, 11:45019 
(RA;SU;In Russian) 
Functions 


Neutron strength functions of even hafnium and tungsten 
isotopes, 11:44994 (RA;SU;In Russian) 
HAFNIUM 180 TARGET 
Photofission 
Isomer ratios in the reactions (y,n) on heavy nuciei, 11:45023 
(R;SU;In Russian) 
181 


Strength Functions 
Neutron strength functions of hafnium, tungsten and osmium 
Odd isotopes, 11:44995 (RA;SU;In Russian) 
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HAIR 
Proteins 
Incorporation of tritium into hair proteins of rat, 11:44396 
(RA;PL) 
HALIDES 


See also CHLORIDES 
IODIDES 


Tonic Conductivity 
Model for the enhanced conductivity of an ionic conductor 
containing submicron insulator particles, 11:43735 (RA;US) 
Phase Transformations 
Comparative study of semi-empirical interionic potentials for 
alkali halides - II, 11:43649 (R;XA) 
HALL EFFECT 
Flux Quantization 
Higher fractions theory of fractional hall effect, 11:45145 


(R;XA) 
Theory of Fractional Quantum Hall Effect, 11:45151 (R;XA) 
Landau 


Theory 
Theory of Fractional Quantum Hall Effect, 11:45151 (R;XA) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD PRODUCTION REACTORS 
Reactor Decommissioning 
planning and the assessment of alternatives 
for the Hanford production suaistent, “il :43145 (BA;US) 
HARMONIC OSCILLATOR MODELS 
Four-Dimensional Calculations 
Connection between hydrogen atom and four-dimensional 
oscillator, 11:45228 (R;FR) 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Collective Model 
Intrinsic excitation modes compatible with 
collective motion in the TDHF theory, 11:45098 (R;JP) 
Density Matrix 
Coherent density fluctuation model as a local-scale limit to 
ATDHF, 11:45061 (R;XA) 
Excitation 
Intrinsic excitation modes compatible with large-amplitude 
collective motion in the TDHF theory, 11:45098 (R;JP) 
HAWAII 
Wind Power Plants 
Hawaii 9 MW wind farm - fifteen 600 kW machines, 11:42856 
(J;US) 


Health-hazard evaluation report HETA 81-335-1566, Union 
Carbide Caribe, Penuelas, Puerto Rico, 11:44239 (R;US) 
Health-hazard evaluation report HETA 82-309-1630, Inland 

Steel, East Chicago, Indiana, 11:44240 (R;US) 
Health-hazard evaluation report HETA 83-091-1637, residences 
(Times Beach flood debris cleanup), Times Beach, Missouri, 
11:44244 (R;US) 
Asbestos 
Health hazard evaluation report HETA 84-368-1624, FMC 
Corporation, San Jose, California, 11:44226 (R;US) 
Chemical Reactions 
Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 
Chlorinated Aromatic Hydrocarbons 
<a registry report: walk-through survey of 
production facility at Vulcan Materials 
Company Chemical Division, Wichita, Kansas, 11:44229 


edie toad evaluation report HETA 84-508-1626, Steinmetz 
and Sons, Moscow, Pennsylvania, 11:44227 (R;US) 
Ground Disposal 
Alternative techniques for managing solvent wastes, 11:43169 
(R;US) 
Health Hazards 
Health-hazard evaluation report HETA 85-175-1621, Mansfield 
Post Office, Mansfield, Ohio, 11:44388 (R;US) 


Indoor Air Pollution 
Health-hazard evaluation report HETA 85-335-1629, Lahey 
Littleton, Colorado, 


Health-hazard evaluation report HETA 85-047-1632, General 
Telephone and Equipment Company, Carpenteria, 
California, 11:44236 (R;US) 

Health-hazard evaluation report HETA 84-060-1645, General 
Motors Corporation, Dayton, Ohio, 11:44238 (R;US) 

Health-hazard evaluation report HETA 85-433-1638, Current, 
Inc., Colorado Springs, Colorado, 11:44241 (R;US) 

Health-hazard evaluation report HETA 84-466 and HETA 85- 
017-1640, Federal Aviation Administration Facilities: 

Pennsylvania; Westbury, New York,. 11:44242 
(R;US) 


Health-hazard evaluation report HETA 84-006-1639, First 
National Bank, Chicago, Illinois, 11:44243 (R;US) 


Nobel/Lakeway 
11:44245 (R.US) 

Health-hazard evaluation report HETA 85-268-1641, Products 
Research Chemical Corp., Gloucester City, New Jersey, 
11:44246 (R;US) 

Health-hazard evaluation report HETA 84-478-1636, Palace 
Theater, New York, New York (1,1-trichloethane), 11:44247 


(R;US) 

Health-hazard evaluation report HETA 83-019-1562, Berlex 
Labs., Wayne, New Jersey (Quinidine), 11:44248 (R;US) 
Health-hazard evaluation report HETA 85-067-1614, Hospital 

of the University of Pennsylvania, Philadelphia, 
Pennsylvania, 11:44249 (R;US) 

evaluation report HETA 84-075-1634, Hydra- 
Matic Division of General Motors, Ypsilanti, Michigan, 
11:44237 (R;US) 

Industrywide studies report: walk-through survey of American 
Pharmaseal, American Hospital Corporation, Irwindale, 
California (Ethylene oxide), 11:44228 (R;US) 

Organic Solvents 

Health hazard evaluation report HETA 84-368-1624, FMC 

Corporation, San Jose, California, 11:44226 (R;US) 


Packaging 
Waste disposal package, 11:42705 (P;US) 
Waste Disposal 
Contact and artificial soil tests using earthworms to evaluate 
the impact of wastes in soil, 11:44287 (R;US) 
meeting: 


Fifth DOE environmental protection i 
proceedings. Volume 2, 11:44319 (R;US) 
Full-scale demonstration of a sequencing batch reactor for a 
hazardous waste disposal site. Final report, 11:43372 (R;US) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
Solvent Properties 
Selectivity and equilibria in extraction with macrocycles in 
synergistic combination with organophilic acids, 11:43870 
(R;US) 


Synergism 
Selectivity and equilibria in extraction with macrocycles in 
combination with organophilic acids, 11:43870 


A laser cutting system for nuclear fuel disassembly, 11:42653 
(BA;US) 


Health hazard evaluation report HETA 84-368-1624, FMC 
Corporation, San Jose, California, 11:44226 (R;US) 
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Scintiscanning 


HEALTH PHYSICS 

See RADIATION PROTECTION 
HEART 

See also MYOCARDIUM 


Nuclear analysis: applications in medicine, 11:44372 (RA;ZA) 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 


4 project. 
Semiannual progress report, aetna 1985, 11:43404 
(R;US) 

HEAT EXCHANGERS 

See also DIRECT CONTACT HEAT EXCHANGERS 
Corrosion Resistance 
Status of corrosion research for condensing heat exchangers, 
11:44079 (J;US) 


Damping 
Damping of heat exchanger tubes, 11:43000 (R;CA) 
Efficiency 
Thermal performance of direct contact heat exchangers for 
mixed hydrocarbons, 11:42851 (R;US) 
Heat Transfer 
Study of the thermal performance of external and internal 
finned plate-heat for nuclear steam generator 
application, 11:42926 (R;FR;In French) 
Maverials Testing 
Status of corrosion research for condensing heat exchangers, 
11:44079 (J;US) 
Mathematical Models 
Thermal performance of direct contact heat exchangers for 
mixed hydrocarbons, 11:42851 (R;US) 


Consideration of dynamics and control in the design of heat 
exchanger networks, 11:44015 (R;CH) 
Steam Generators 
Study of the thermal performance of external and internal 
finned plate-heat for nuclear steam generator 
application, 11:42926 (R;FR;In French) 
HEAT MIRRORS 
Electric Conductivity 
Heat mirror characteristics of photolytically produced indium 
tin oxide thin films, 11:43580 (R;XA) 
Optical Properties 
Heat mirror characteristics of photolytically produced indium 
tin oxide thin films, 11:43580 (R;XA) 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 


GROUND SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Evaluations 
Practical multi-source hydronic heat pump systems, 11:43350 
G;US) 
Control Systems 
Critical survey of control in refrigeration systems and heat 
pumps. Technical memo, 11:44022 (R;US) 


Practical multi-source hydronic heat pump systems, 11:43350 
G;US) 


UK workshop on heat pumps, June 30-July 2, 1976, 11:43322 
(R;US) 
Field Tests 
itoring of central and room heat pumps. Final report, 
11:43321 (R;US) 


Hybrid heat pump application study. Final report, 11:43320 
(RUS) 
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Mathematical Models 
Critical survey of dynamic mathematical models of 
refrigeration systems and heat pumps and their components. 
Technical memo, 11:43332 (R;US) 
Meetings 
UK workshop on heat pumps, June 30-July 2, 1976, 11:43322 
(R;US) 
Performance 
Monitoring of central and room heat pumps. Final report, 
11:43321 (R;US) 
Rankine Cycle Engines 
Rankine engine driven Rankine-Cycle heat pumps in the USA 
- a review of work undertaken by Mechanical Technology 
Incorporated, New York, 11:43331 (R;US) 
Service Life 
Measuring heat pump service life, 11:43351 (J;US) 
Working Fluids 
Absorption fluids data survey: final report on USA data, 
11:43329 (R;US) 
HEAT RECOVERY 
Planning 
Advanced recovery from prime movers, 11:43391 (J;US) 


of the Metals and Ceramics Division, January 1-March 31, 
1986, 11:43419 (R;US) 
Crack Propagation 
Thermal-mechanical fatigue behavior of nickel-base 
superalloys. Final Report, 11:43467 (R;US) 
Thermal Fatigue 
Thermal-mechanical fatigue behavior of nickel-base 
superalloys. Final Report, 11:43467 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
” See also LATENT HEAT STORAGE 


SEASONAL THERMAL ENERGY STORAGE 
SENSIBLE HEAT STORAGE 


Energy Balance 
Formulation and numerical resolution of boundary conditions 
applied to underground tubular heat regenerators, 11:43149 
(R;FR;In French) 
Heat Losses 
Study of the intermittent heat transfer between a liquid coolant 
and a storage material, 11:43147 (R;FR) 
Heat Transfer Fluids 
Study of the intermittent heat transfer between a liquid coolant 
and a storage material, 11:43147 (R;FR) 


Contribution to the study of supercooling phenomena of phase 
change materials for the design of heat accumulators by 
delayed crystallization, 11:43150 (R;FR;In French) 

Phase Change Materials 

Contribution to the study of supercooling phenomena of phase 
change materials for the design of heat accumulators by 
delayed crystallization, 11:43150 (R;FR;In French) 


Storage 
Formulation and numerical resolution of boundary conditions 
applied to underground tubular heat regenerators, 11:43149 
(R;FR;In French) 
Variations 
Study of the intermittent heat transfer between a liquid coolant 
and a storage material, 11:43147 (R;FR) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
A Codes 
Experiment with expert system guidance of an engineering 
analysis task, 11:42992 (R;US) 
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of heat transfer at a turbulent pipe flow. Pt. 2, 
11:44021 (R;AT;In German) 
Mathematical Models 


Piping network model program for small computers, 11:44018 
(R;US) 
Transient heat in superfluid helium in cylindrical 
geometry, 11:44019 (R;US) 
P Codes 
Piping network model program for small computers, 11:44018 
(R;US) 
V Codes 
New techniques for modeling the reliability of reactor pressure 
vessels, 11:42941 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also AIR HEATERS 


RADIANT HEATERS 
SPACE HEATERS 


Design 
Implantable apparatus for localized heating of tissue, 11:44424 
(P;US) 
HEATING 
See also DISTRICT HEATING 


Energy conservation through testing, adjusting and balancing, 
11:43280 (RA;US) 
HEATING OILS 
Inventories 
No. 2 home heating oil program, 1985-1986 heating season. 
Final report, 11:43226 (R;US) 


Mixing 
Studies of the stabilization of coal liquids. Quarterly report of 
progress VI, November 7, 1984-February 6, 1985, 11:42458 
(R;US) 
Studies of the stabilization of coal liquids. Quarterly report of 
progress V, August 7-November 6, 1984, 11:42457 (R;US) 


No. 2 home heating oil program, 1985-1986 heating season. 
Final report, 11:43226 (R;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also NAC CYCLOTRON 


Cost of induction linac driver for inertial fusion for various 
target yields, 11:45463 (R;US) 


Aarhus project, 11:44149 (RA;US) 
Heidelberg project (TSR), 11:44150 (RA;US) 
Informal proposai for an Atomic Physics Facility, 11:44151 
(RA;US) 
Oak Ridge proposal (HISTRAP), 11:44152 (RA;US) 
Electron Cooling 


Recombination at a heavy ion cooling section inv 
photon spectroscopy and laser interaction, 11:44584 rokate) 
Planning 


Informal proposal for an Atomic Physics Facility, 11:44151 
(RA;US) 
Momentum Cooling 
Possibility of forming crystallized ion beams, 11:44155 
(RA;US) 
Reviews 
Heavy ion storage rings: a survey, 11:44148 (RA;US) 


Aarhus project, 11:44149 (RA;US) 

Heidelberg project (TSR), 11:44150 (RA;US) 

Informal proposal for an Atomic Physics Facility, 11:44151 
(RA;US) 

Oak Ridge proposal (HISTRAP), 11:44152 (RA;US) 


HEAVY ION FUSION REACTIONS 
Alpha Particles 
Approaches to the diagnostics of alpha particles in tokamaks 
(invited), 11:45306 (J;US) 
Charged Particles 
Application of coincidence techniques to fusion product 
measurements, 11:45313 (J;US) 
Coupled Channel Theory 
Coherent and statistical features of channel coupling effects in 
heavy-ion fusion reactions, 11:45070 (R;BR) 
Multi-Nucleon Transfer Reactions 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 11:44912 (RA;FI) 
Nuclear Fragments 
Model for fusion and cool compound nucleus formation based 
on the fragmentation theory, 11:45062 (R;XA) 
Pionization 
Coherent pion production in nuclei, 11:44876 (R;FR) 
HEAVY ION REACTIONS 
See also ARGON 36 REACTIONS 


DEEP INELASTIC HEAVY ION REACTIONS 
ERBIUM 166 REACTIONS 

HOLMIUM 165 REACTIONS 

IRON 56 REACTIONS 

IRON 58 REACTIONS 
KRYPTON 86 REACTIONS 


Jets in heavy-ion collisions as a probe of QCD flux-tube 
dynamics at finite temperature, 11:44847 (J;US) 
Model 


Studies of the hydrodynamic evolution of matter produced in 
fluctuations in p-barp-italic collisions and in ultrarelativistic 
nuclear collisions, 11:44760 (J;US) 

Jet Model 

Jets in heavy-ion collisions as a probe of QCD flux-tube 

dynamics at finite temperature, 11:44847 (J;US) 
Kinetic Equations 

Consistent microscopic kinetic equation for relativistic heavy 

ion collisions, 11:45104 (RA;NL) 
Nuclear Cascades 

Pion interferometry for relativistic heavy: 
sodas ean ins tanaglaedaeate tate 1145110 
G;US) 

Optical Theorem 

Total reaction cross section determination from light heavy ion 

elastic scattering data, 11:45069 (R;BR) 
Particle Production 

Strangeness production in ultrarelativistic heavy-ion collisions. 
I. Chemical kinetics in the quark-gluon plasma, 11:44763 
(J;US) 

Studies of the hydrodynamic evolution of matter produced in 
fluctuations in p-barp-italic collisions and in ultrarelativistic 
nuclear collisions, 11:44760 (J;US) 

HEAVY ION SPECTROMETERS 
Mass Resolution 

Determining plasma-fueling sources with an end-loss ion 

spectrometer, 11:45319 (J;US) 


Determining plasma-fueling sources with an end-loss ion 
spectrometer, 11:45319 (J;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
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HEAVY IONS 
Electron-ion Collisions 


Electron-Ion Collisions 
Dielectronic Recombination of multicharged ions, 11:44582 


(RA;US) 
Excitation and ionization in electron multicharged ion 
collisions: experiment, 11:44580 (RA;US) 
Excitation and ionization in electron multicharged ion 
collisions: theory, 11:44581 (RA;US) 
Theory of recombination with multicharged ions, 11:44583 
(RA;US) 
Energy-Level Transitions 
Laser-ion spectroscopy, 11:44586 (RA;US) 
«Precision spectroscopy of one and two electron ions, 11:44585 
(RA;US) 
Ion-Atom Collisions 
Coulomb excitation of *Gd with heavy ions, 11:44606 
(RA;NL) : 
Forward ejected Auger electron spectroscopy and is ion - 
surgery exciting at cooler rings, 11:44579 (RA;US) 
Photon-Ion Collisions 
Recombination at a heavy ion cooling section investigated by 
photon spectroscopy and laser interaction, . 11:44584 (RA;US) 


Atomic data for highly charged ions: applications to X-ray 
lasers and plasma spectroscopy, 11:44588 (RA;US) 
HEAVY LEPTONS 
Remarks on heavy leptons, 11:44750 (R;US) 
Interactions 


Electroweak interactions and the possible leptons with spin 
3/2, 11:44727 (R;FR;In French) 
Weak Interactions 
Electroweak interactions and the possible leptons with spin 
3/2, 11:44727 (R;FR;In French) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also ACTINIDE NUCLEI 


E1-Transitions 
Role of p-bosons in production of vibrational states in heavy 
nuclei, 11:45093 (RA;SU;In Russian) 
E2-Transitions 
Role of p-bosons in production of vibrational states in heavy 
nuclei, 11:45093 (RA;SU;In Russian) 
E3- 


Transitions 
Systematics of B(E3) values in the trans-lead region, 11:44981 
(RA;FI) 


High Spin States 
Systematics of B(E3) values in the trans-lead region, 11:44981 


HEAVY OILS 
See PETROLEUM 
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VISCOSITY 
HEAVY WATER 
Calibration Standards 
Status of the Canadian primary heavy water standard and the 
assignment of the absolute value, 11:42732 (R;CA) 
Chemical Reactions 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 


Study on separation process of hydrogen isotopes, 11:42733 
(RA;KR;In Korean) 
Isotope Effects 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric yl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 
Production 
Study on separation process of hydrogen isotopes, 11:42733 
(RA;KR;In Korean) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED AND WATER COOLED RE 
See HWLWR TYPE REACTORS 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HEISENBERG PRINCIPLE 
See UNCERTAINTY PRINCIPLE 
HELIANTHUS ANNUUS 
See SUNFLOWERS 


HELIUM 
Atom-Atom Collisions 
Determination of a potential by the JWKB inverse scattering 
theory, 11:44591 (R;XA) 
Electron Collisions 
Calculation of single- and double-photon free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
Final report, September 1980-February 1983, 11:44571 
(R;US) 
Electron-Atom Collisions 
Principal-quantum-number dependence of coherence and 
correlation parameters for excitation of helium by electrons, 
11:44647 (J;US) 
Structure 


Infrared diode-laser measurements of some atomic helium (*He 
I 1s-italic n-italicl-italic) fine-structure transitions, 11:44650 
G;US) 
Infrared Spectra 
Infrared diode-laser measurements of some atomic helium (*He 
I 1s-italic n-italicl-italic) fine-structure transitions, 11:44650 
G;US) 
HELIUM 3 
Spin-Lattice Relaxation 
Spin relaxation in normal liquid *He: T-italic; in the Fermi 
liquid (T-italic< <T-italic/sub F/) regime, 11:44686 (J;US) 
HELIUM 3 REACTIONS 
Charge-Exchange Reactions 
Q-value systematics of AL=1 resonances observed in the 
(?He,t) reaction of self conjugate nuclei, 11:45107 (RA;NL) 
Search for an effective interaction in the (*He, t) reaction, 
11:44906 (RA;NL) 
Coherent Production 
Coherent pion production in nuclei, 11:44876 (R;FR) 
Giant Resonance 
Q-value systematics of AL=1 resonances observed in the 
(?He,t) reaction of self conjugate nuclei, 11:45107 (RA;NL) 


Coherent pion production in nuclei, 11:44876 (R;FR) 


Levels in Mn from the **Cr(tau, d) reaction, 11:44913 


Coherent pion production in nuclei, 11:44876 (R;FR) 
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HELIUM 4 
See also HELIUM II 
Energy-Level Transitions 
*He D-italic-state effects in the 7H(d,7y)*He reaction at low 
energies, 11:44883 (J;US) 
Structure Factors 
Temperature dependence of spetial correlations in liquid He‘, 
11:44592 (R;XA) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 


Coherent pion production and the excited states of °He, 
11:44879 (RA;:FR) 

Study of ‘He(p,7* )*He reaction near the production 
threshold, 11:44878 (RA;:FR) 

Study of *He(p,7* )*He reaction near the production threshold 
and Coherent pion production and the excited states of °He, 
11:44880 (R;FR) 


Excited States 
Coherent pion production and the excited states of ®He, 
11:44879 (RA;FR) 
HELIUM II 
The phase of liquid helium-4 which is stable at temperatures 
between absolute zero and the lambda point (about 2.2 K). 


Biophysics and the microscopic theory of He II, 11:44668 
(R;XA) 


Biophysics and the microscopic theory of He II, 11:44668 


) 
Critical behavior of a dilute interacting Bose fluid, 11:44672 
(RA;US) 


Non-universitality of tricritical behaviour of Fermi-Bose 
mixtures (*He - ‘He solutions), 11:44669 (R;XA) 
Solitons 
Biophysics and the microscopic theory of He II, 11:44668 


Solitons, Bose-Einstein condensation and superfluidity in He II, 
11:44667 (R;XA) 


Superfluidity 
Solitons, Bose-Einstein condensation and superfluidity in He II, 
11:44667 (R;XA) 
HELIUM IONS 
Diffusion 
Variable-energy positron-beam studies of Ni implanted with 
He, 11:43527 (J;US) 
HELIUM METHOD 
See ISOTOPE DATING 
HEMATITE 
Moessbauer Effect 
Morin transition of shock-modified hematite, 11:43596 (J;US) 
Shock Waves 
Morin transition of shock-modified hematite, 11:43596 (J;US) 
X-Ray Diffraction 
Morin transition of shock-modified hematite, 11:43596 (J;US) 
HEMOGLOBIN 
Antigen-Antibody Reactions 
Monoclonal antibodies to human hemoglobin S 
for the production thereof, 11:44386 (P;US) 
Photochemical Reactions 
Transient photoligation behavior of nickel protoporphyrin 
reconstituted myoglobin and hemoglobin, 11:43902 (J;US) 
HEMORRHAGE 


Diagnosis 
Experience with abdominal gamma imaging in patients with 
bleeding of the lower digestive tube, 11:44366 (RA;MX;In 
Spanish) 
HEPATOCYTES 
See LIVER CELLS 
HEXOSES 
See also GLUCOSE 


Biological Pathways 
Effect of radiation on the 
glucose transport in LLC-PK; 


and cell lines 


of sodium-dependent 
epithelial cell line: possible 
model for gene expression, 11:44391 (R;US) 


HIGH FLUX REACTOR PETTEN 
Research Programs 


Role of cell replication in regulation of Na-coupled hexose 
transport in LLC-PK; epithelial cells, 11:44390 (R;US) 
HFIR REACTOR 
Neutron Spectra 
Hafnium shielding tests in HIFIR-RB positions and reanalysis of 
the HFIR-RB1, -RB2 experiments, 11:45434 (RA;US) 
Reactor Monitoring Systems 
Demonstration of expert systems in automated monitoring, 
11:43026 (J;US) 
HFR REACTOR 
Research Programs 
HFR irradiation testing of light water reactor (LWR) fuel, 
11:42895 (R;FR) 
HIGGS BOSONS 
Mass 
Finite renormalization effects in the induced s-bard-italicH- 
italic vertex, 11:44796 (J;US) 
Pair Production 
Weinberg-Salam model with two Higgs doublets, 11:44824 
(RA;PL) 
Particle Decay 
Weinberg-Salam model with two Higgs doublets, 11:44824 
(RA;PL) 
Particle Identification 
Searching for the intermediate-mass Higgs boson, 11:44770 
(J;US) 
Weinberg-Salam Gauge Model 
Phenomenology of isosinglet Higgs bosons in extended 
electroweak models, 11:44797 (J;US) 
HIGGS MODEL 


Symmetry Breaking 
Composite Higgs, tumbling and vacuum alignment, 11:44825 
;3PL’ 


HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH BTU GAS 
Over 900 Btu/ft® 
Comparative Evaluations 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Production 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
HIGH ENERGY PHYSICS 
ae eee 


singe 11:44472 (R;XA) 


Meetings 
Proceedings of the 5 Warsaw symposium on elementary 
particle physics Kazimierz, Poland, 24-28 May 1982, 
11:44688 (R;PL) 
of the workshop on the future accelerator and 


High energy physics University. 
16, 1985-July 15, 1986, 11:44693 (R;US) 

Research program in experimental high energy physics. Task C 
progress report, January 1-December 31, 1986, 11:44689 
(R;US) 

Research program in theoretical high-energy physics. Task A 

progress report, January 1-December 31, 1986, 11:44728 


HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 

HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 

HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 





HIGH SPIN STATES 
Lectures 


HIGH SPIN STATES 
Lectures 
Nuclear structure at high and very high spin: theoretical 


HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-LEVEL RADIOACTIVE WASTES 
Containers 


Corrosion of iron-base waste package container materials in 
salt environments, 11:42680 (R;US) 


Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 


Materials Recovery 

Development of partitioning method: highly radioactive wastes 
as resources, 11:42673 (R;JP;In Japanese) 

Results of research development in the i 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 

Radioactive Waste Processing 
it of partitioning method: highly radioactive wastes 
as resources, 11:42673 (R;JP;In Japanese) 

Progress report on safety research of high-level waste 
management for the period April 1984 to March 1985, 
11:42675 (R;JP) 

Results of research development in the partitioning 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 

Uses 

Development of partitioning method: highly radioactive wastes 

as resources, 11:42673 (R;JP;In Japanese) 
Vitrification 

Defense waste processing facility: the vitrification of high-level 
nuclear waste, 11:42669 (R;US) 

Process for immobilizing radioactive boric acid liquid wastes, 
11:42688 (P;US) 
HIGH-TEMPERATURE FUEL CELLS 

See also MOLTEN CARBONATE FUEL CELLS 

Commercialization 
Solid oxide fuel cells: technology and application, 11:43266 

(J;US) 


Programs 
Solid oxide fuel cells: technology and application, 11:43266 
G;US) 
HIGH-VOLTAGE PULSE GENERATORS 
Design 


Second generation SLAC modulator, 11:44141 (R;US) 
HIGHWAYS 
See ROADS 
HIROSHIMA 
Gamma 


Dosimetry 
New dosimetry for A-bomb survivors, 11:44422 (J;GB) 


Dosimetry 
New dosimetry for A-bomb survivors, 11:44422 (J;GB) 
HITACHI COMPUTERS 
Architecture 
A benchmark comparison of three supercomputers: Fujitsu 
VP-200, Hitachi S810/20, and Cray X-MP/2, 11:45577 
(BA;US) 


See HYDROPEROXY RADICALS 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 148 
Energy Levels 
y of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
HOLMIUM 149 
Energy Levels 
Spectroscopy of N approximately 8. nuclei near the proton 
drip line, 11:44939 (RA;Fi) 
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HOLMIUM 150 
Energy Levels 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 
HOLMIUM 157 
Rotational States 
of excited states of Ho nuclei with odd A= 157-163, 
11:45008 (RA;SU;In Russian) 
HOLMIUM 159 
Rotational States 
ies of excited states of Ho nuclei with odd A= 157-163, 
11:45008 (RA;SU;In Russian) 
HOLMIUM 161 
Rotational States 
of excited states of Ho nuclei with odd A= 157-163, 
11:45008 (RA;SU;In Russian) 
HOLMIUM 162 
Isomeric Nuclei 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
Noclear Reaction Yield 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
HOLMIUM 163 
Rotational States 
ies of excited states of Ho nuclei with odd A= 157-163, 
11:45008 (RA;SU;In Russian) 
HOLMIUM 165 REACTIONS 
Heavy Ion Fusion Reactions 
Angular momentum transfer in deep inelastic heavy ion 
collisions. Part 2, 11:44977 (R;BR) 
HOLMIUM ALLOYS 
Crystal Structure 
8°'yY NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 
HOLMIUM COMPOUNDS 


150/sup */, 11:45029 (J;US) 


Nuclear spin i 
11:43476 (RA;US) 
Phase Diagrams 
Small-angle neutron ing of (Er/sub 0.8/Ho/sub 
0.2/)Rh,By, 11:43584 (RA;US) 
HOMOGENEOUS PLASMA 
Dispersion 


observed by neutron diffraction, 


Relations 
Kinetic theory of parametric excitation of electromagnetic 
waves propagating along a constant magnetic field, 11:45415 
G;US) 
Nonlinear Problems 
Kinetic theory of parametric excitation of electromagnetic 
waves propagating along a constant magnetic field, 11:45415 
(J;US) 
Parametric Instabilities 
Kinetic theory of parametric excitation of electromagnetic 
waves propagating along a constant magnetic field, 11:45415 
GJ;US) 
Wave Propagation 
Kinetic theory of parametric excitation of electromagnetic 
waves propagating along a constant magnetic field, 11:45415 


DOE large horizontal axis wind turbine development at NASA 
Lewis, 11:42865 (BA;US) 
Performance Testing 
DOE large horizontal axis wind turbine development at NASA 
Lewis, 11:42865 (BA;US) 
HOSPITALS 
Energy Conservation 
Results of the Institutional Conservation Program 
Wisconsin: an evaluation, 11:43293 (RA;US) 
Hazardous Materials 
Health-hazard evaluation report HETA 85-067-1614, Hospital 
of the University of Pennsylvania, 
Pennsylvania, 11:44249 (R;US) 
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HOT LABS 
Remote Handling Equipment 
Advanced facilities for radiochemistry at Harwell, 11:43955 
(R;GB) 
Research Programs 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 
HOT PLASMA 


Heating 
Anomalous plasma heating induced by modulation of the 
current-density profile, 11:45289 (R;NL) 
Current-Drive Heating 
Anomalous plasma heating induced by modulation of the 
current-density profile, 11:45289 (R;NL) 
Heating of plasmas in tokamaks by current-driven turbulence, 
11:45288 (R;NL) 
Cyclotron Radiation 


Improved system for perpendicular electron-cyclotron emission 


measurements on TMX-U, 11:45351 (J;US) 
Optically thin perpendicular electron-cyclotron emission from 
hot electrons in TMX-U, 11:45350 (J;US) 
Electric Potential 
Heavy ion beam study of potential formation in bumpy torus 
plasma, 11:45272 (R;JP) 
Electron Beams 
Non-thermal effects in a hot dense plasma, 11:44612 (R;US) 
Electron Density 
Measurements of the hot-electron density during thermal- 
barrier operation in a tandem mirror experiment, 11:45302 
GJ;US) 
Emission Spectra 
Anomalous plasma heating induced by modulation of the 
current-density profile, 11:45289 (R;NL) 
Intermediate-coupling calculation of atomic spectra from hot 
plasma, 11:45417 (J;US) 
Models 


Non-thermal effects in a hot dense plasma, 11:44612 (R;US) 
Plasma Confinement 
Heating of plasmas in tokamaks by current-driven turbulence, 
11:45288 (R;NL) 
Plasma 


Improved system for perpendicular electron-cyclotron emission 


measurements on TMX-U, 11:45351 (J;US) 
Optically thin perpendicular electron-cyclotron emission from 
hot electrons in TMX-U, 11:45350 (J;US) 
Thermal Barriers 
Measurements of the hot-electron density during thermal- 
barrier operation in a tandem mirror experiment, 11:45302 
(J;US) 
Turbulent Heating 
Heating of plasmas in tokamaks by current-driven turbulence, 
11:45288 (R;NL) 
HOUSEHOLDS 
Energy Consumption 
Determination of household energy use fingerprints from 
energy billing data, 11:43295 (RA;US) 
Time-of-Use Pricing 
per stg toe is mg an evaluation study of alternative 
of information dissemination, behavior response, and 
sotehaction, 1100300 GRAVUS) 


HOUSES 
Direct Gain Systems 
Evaluation of the performance of the University of Illinois Lo- 
Cal house, 11:42839 (BA;US) 
Energy Conservation 
Evaluation of the performance of the University of Illinois Lo- 
Cal house, 11:42839 (BA;US) 
Natural 
Radiation doses from radon and progeny in Irish houses, 
11:44292 (R;TE) 


Heating Systems 
Use of passive solar gains for the pre-heating of ventilation air, 
11:42829 (R;GB) 


Solar Air Heaters 
Use of passive solar gains for the pre-heating of ventilation air, 
11:42829 (R;GB) 
Solar Cooling Systems 
Construction and initial operation of a seasonal solar cooling 
system, 11:42838 (BA;US) 
Solar Space Heating 
Evaluation of the performance of the University of Illinois Lo- 
Cal house, 11:42839 (BA;US) 
Thermal Insulation 
—_— 11:43317 
3U 
Ventilation 
Radon and remedial action in Spokane River Valley 
residences: an interim report, 11:44275 (R;US) 
Use of passive solar gains for the pre-heating of ventilation air, 
11:42829 (R;GB) 
Weatherization 
House tightening manual for homeowners and weatherization 
contractors, 11:43309 (R;US) 


HTGR PEACH BOTTOM REACTOR 


See PEACH BOTTOM-1 REACTOR 


HTGR TYPE REACTORS 


See also AVR REACTOR 
PEACH BOTTOM-1 REACTOR 
VHTR REACTOR 


Coated Fuel Particles 
Release of metal fission from coated particle fuel. 
Sweep-gas capsules 74F9J, 75F4A and 75F5A, 11:42951 
(R;JP;In Japanese) 
Coolant Loops 
Examination and vibration characteristics of gas circulator (B:) 
of HENDEL, 11:42953 (R;JP) 
Ducts 
Thermal diffusivity of internal insulation layer of HENDEL 
hot gas duct, 11:42952 (R;JP) 
Modular Structures 
Investment protection and safety characteristics of the small 
modular HTGR, 11:43121 (J;US) 
Nuclear Fuels 
Impact of FY 1987 budget on advanced reactor 
programs at Oak Ridge National Laboratory, 11:43054 
(R;US) 
Reactor Accidents 
Core heatup analysis of a small pebble-bed HTGR, 11:43123 
(J;US) 
Reactor 


Licensing 
Safety and licensing of a small modular gas-cooled reactor 
system, 11:43122 (J;US) 
Reactor Safety 
Impact of FY 1987 budget on advanced reactor technology 
programs at Oak Ridge National Laboratory, 11:43054 
(R;US) 
Investment protection and safety characteristics of the small 
modular HTGR, 11:43121 (J;US) 
Safety and licensing of a small modular gas-cooled reactor 
system, 11:43122 (J;US) 
Safety aspects of modular high temperature gas cooled 
reactors, 11:43053 (R;US) 
Safety evaluation of a subsea nuclear electrical power plant, 
11:43120 GUS) 
Research 
Testimony of Fred R. Mynatt before the Subcommittee on 
Energy Research and Production of the Committee on 
Science and Technology, US House of Representatives, 
11:42949 (R;US) 
Underwater Facilities 
Safety evaluation of a subsea nuclear electrical power plant, 
11:43120 G;US) 


See HEAVY WATER 
TRITIUM 


HUDSON RIVER 
Fishes 
Methods to assess impacts on Hudson River white 
October 1, 1978-September 30, 1979, 11:42876 (R;US) 
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HUGENHOLTZ-PINES THEORY 
Series Expansion 


HUGENHOLTZ-PINES THEORY 


Expansion 
Large N expansion for Hulthen potential, 11:45203 (R;XA) 
CELLS 


See ANIMAL CELLS 
HUMAN FACTORS 
Guidelines for nuclear power plant safety issue prioritization 
information development. Supplement 4, 11:43075 (R;US) 
HUMAN POPULATIONS 


See also A-BOMB SURVIVORS 
MINORITY GROUPS 


Delayed Radiation Effects 
RISKAP: a computer code for analysis of increased risk to 
arbitrary populations, 11:44413 (R;US) 


Waiting time distribution for the first conception leading to a 
live birth, 11:44387 (R;XA) 


See HUMAN POPULATIONS 
HUMIDITY 

Control Equipment 

Apparatus for adjusting and maintaining the humidity of gas at 
a constant value within a closed system, 11:43978 (P;US) 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 

HUTCHINSON ISLAND-2 REACTOR 


heating, ventilating, and air conditioning systems, see SPACE 
HVAC SYSTEMS. 


Bibliographies 
Annotated bibliography of uhv ac substation equipment, 1968- 
1985, 11:42883 (R;US) 
HWLWR TYPE REACTORS 
See also GENTILLY REACTOR 
Fuel Cycle 
Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 
Reactor Technology 
Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 


Review of new nuclear technology. Summary report, 11:42901 
(R;SE) 
HYBRIDOMAS 


Monoclonal antibodies to human hemoglobin S and cell lines 
for the production thereof, 11:44386 (P;US) 

HYCSOS 

See CHEMICAL HEAT PUMPS 
HYDRAULIC RAMS 

See PUMPS 
HYDRAULICS 

A Codes 

t with expert system guidance of an engineering 

analysis task, 11:42992 (R;US) 
Simulation 


Inductive analysis of failure patterns and of their impact on 
thermohydraulic circuits of nuclear power 
(APACHE), 11:44017 (R;FR;In French) 
HYDROCARBON LOGGING 


11:42762 (P;US) 
Fischer-’ 


Tropsch Synthesis 
oe ote selectivity and kinetics of several 
iron-based Fischer-Tropsch catalysts, 11:42760 (J;US) 
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Synthesis 
Cation promotion effects in zeoli F-T catalysts. 
Eleventh quarterly report, March-May 1986 (C; —> Cg), 
11:42746 (R;US) “ 
Rate and selectivity enhancement in Flecher Tropech synthesis. 
Final technical report, 11:42747 (R;US) 
Water Pollution 
Study of biological processes on the US North Atlantic slope 
and rise. Interim report November 1984-November 1985, 
11:44305 (R;US) 
HYDROCHLORIC ACID 
Uses 
Potential for the use of hydrochloric acid in fission reactor fuel 
recycle, 11:42638 (R;US) 
HYDROCYANIC ACID 
Chemical Reaction Kinetics 
Statistical-theoretical investigation of the thermal rate 
coefficient and branching ratio for the reaction O + HCN 
— products, 11:43855 (J;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 


Inductive analysis of failure patterns and of their impact on 
thermohydraulic circuits of nuclear power plants 
(APACHE), 11:44017 (R;FR;In French) 

Lie Groups 

Lie group invariance properties of radiation hydrodynamics 
equations and their associated similarity solutions, 11:44680 
(J;US) 

Partial Differential Equations 

Lie group invariance properties of radiation hydrodynamics 
equations and their associated similarity solutions, 11:44680 
G;US) 

HYDROELECTRIC POWER 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
Cost Benefit Analysis 
Calculation of environmental costs and benefits associated with 
hydropower development in the Pacific Northwest, 11:42782 
(R;US) 
Environmental Impacts 
Calculation of environmental costs and benefits associated with 
hydropower development in the Pacific Northwest, 11:42782 


See also ae, HYDROELECTRIC POWER PLANTS 
ICRO-SCALE HYDROELECTRIC POWER PLANTS 


Winey study of propesed reregulation dam downstream 
of Wolf Creek Dam, Cumberland River, Kentucky. Final 
report, 11:42780 (R;US) 

Environmental Effects 

Effects of the operation of Kerr and Hungry Horse dams on 
the kokanee in the Flathead River system. Final 
research report, 1979-1985, 11:42784 (R;US) 

Planning 
Generation expansion scheduling. Final report, 11:43238 
(R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Infrared Spectra 

Non-dispersive infrared analyser for analysis of HF in the PPM 

range, 11:43789 (R;IN) 


Non-dispersive infrared analyser for analysis of HF in the PPM 
range, 11:43789 (R;IN) 
HYDROGEN 


Absorption 
Kinetics of hydrogen absorption by Pd(110), 11:43539 (J;US) 
Adsorption 


Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
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Atom-Molecule Collisions 

Vibrational and rotational energy disposal in the H + D, 
reaction at 1.3 Ev: surprisal analysis of experiments and 
computations, 11:44574 (R;US) 

Chemical Activation 

Studies of hydrogen-hydrogen and carbon-heteroatom bond 
cleavage reactions. Final report, September 1, 1985-July 31, 
1986, 11:43845 (R;US) 

Chemical Reaction Kinetics 

Analysis of graphite-hydrogen-methane kinetics above 1600 K, 
11:45506 (J;US) 

Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods against 
accurate quantal rate constants for H + He/HD, D + Hs, 
and O + He/D:/HD, including intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 

Chemical Reaction Yield 
Process for electrochemically gasifying coal, 11:42474 (P;US) 
Chemical Reactions 

CsHs~ isomers. Experimental and theoretical studies of 
tautomeric p: yl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 

Studies of hydrogen-hydrogen and carbon-heteroatom bond 
cleavage reactions. Final report, September 1, 1985-July 31, 
1986, 11:43845 (R;US) 

Collisions 
Ion backscattering from layered targets, 11:45466 (RA;US) 


Heat-actuated metal hydride hydrogen compressor testing, 
11:42741 (R;US) 
Desorption 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Dissociation 
Theory of polyatomic photodissociation in the reactive infinite 
order sudden approximation: Application to the Rydberg 
states of Hs, 11:44619 (J;US) 
Electron-Atom Collisions 
Scattering of electrons by atomic hydrogen at intermediate 
energies: Total cross section from 12 to 54 eV, 11:44635 
(J;US) 
Electronic Structure 
Measured radiative lifetimes for Hz and HD in the E-italic,F- 
italic 1=*/sub g-italic/ electronic state, 11:44618 (J;US) 
Excited States 
Measured radiative lifetimes for He and HD in the 
italic 1S*/sub g-italic/ electronic state, 11:44618 (J;US) 
Harmonic Oscillator Models 
Connection between hydrogen atom and four-dimensional 
oscillator, 11:45228 (R;FR) 
Ton-Atom Collisions 
Charge transfer in the eikonal approximation, 11:44636 (J;US) 
Electron capture in collisions of multiply charged ions with 
atomic hydrogen, 11:44609 (RA;NL) 
Isotope Effects 
Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods against 
accurate quantal rate constants for H + Hs/HD, D + Ha, 
and O + H:/D:/HD, including intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 
Neutron Spectroscopy 
Doppler filter technique to measure the hydrogen content of 
planetary surfaces, 11:44181 (J;NL) 
Oxidation 
Ab initio predictions and experimental confirmation of large 
tunneling contributions to rate constants and kinetic i 
effects for hydrogen atom transfer reactions, 11:43858 (J;US) 
Phase Studies 
Fluid phases of hydrogen-bound states and thermodynamical 
properties, 11:43644 (R;XA) 
Rydberg States 
eee 
order sudden approximation: Application to the Rydberg 
states of Hs, 11:44619 (J;US) 


Separation Processes 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


ity of H, D, and T in Pd at low concentrations, 
11:43534 (J;US) 


Thermodynamic Properties 
Fluid phases of hydrogen-bound states and thermodynamical 
properties, 11:43644 (R;XA) 
HYDROGEN 1 MINUS BEAMS 
Beam Injection 
Design of an RFQ-based, H™ injector for the BNL/FNAL 200 
MeV proton linacs, 11:44116 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 
Energy Levels 
Resonances in the +H4H system, 11:44877 (RA;SU;In 
Russian) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPLEXES 
Chemical Preparation 
Molecular hydrogen complexes of the transition metals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys) and 
W(CO)s(P(i-Pr)s)2, eta?-Hz complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
Chemical Reactions 
Molecular hydrogen complexes of the transition metals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s)2, eta?-He precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
Crystal Structure 
Molecular hydrogen complexes of the transition metals. 3. 
structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s)2, eta?-H2 complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
HYDROGEN COMPOUNDS 


See also HYDROGEN PEROXIDE 
HYDROGEN SULFIDES 
WATER 


Electronic Structure 
X-ray photoelectron ic study of uranium 


compounds, 11:43927 (J;US) 
Structure 


X-ray photoelectron spectroscopic 
compounds, 11:43927 (J;US) 
HYDROGEN CYANIDES 


study of uranium 


Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods against 
accurate quantal rate constants for H + Hs/HD, D + He, 
and O + He/D:/HD, i intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 

Dissociation 
— 


sudden approximation: 
a of Hs, 11:44619 (J;US) 
Electronic Structure 
Measured radiative lifetimes for H2 and HD in the E-italic,F- 
italic 1E*/sub g-italic/ electronic state, 11:44618 (J;US) 
Energy Transfer 
Vibrational and rotational energy disposal in the H + D: 
reaction at 1.3 Ev: surprisal analysis of experiments and 
computations, 11:44574 (R;US) 
Excited States 
Measured radiative lifetimes for H2 and HD in the E-italic,F- 
italic 1S*/sub g-italic/ electronic state, 11:44618 (J;US) 
Molecules 
Vibrational and rotational energy disposal in the H + Ds 
reaction at 1.3 Ev: surprisal analysis of experiments and 
computations, 11:44574 (R;US) 


in the reactive infinite 
natinin tee teaver 





Oxidation 
Ab initio predictions and experimental confirmation of large 
tunneling contributions to rate constants and kinetic isotope 
effects for hydrogen atom transfer reactions, 11:43858 (J;US) 


States 
Theory of polyatomic iation in the reactive infinite 
order sudden : Application to the Rydberg 
states of Hs, 11:44619 (J;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
Ton Sources 


Ct teristi 
GUS) 
Polarization 


Collisional pumping in polarized sodium vapor, 11:45462 
(R;US) 
HYDROGEN IONS 1 PLUS 
For H;,* ions. 
Collisions 
Convoy electrons from 100 KeV H on carbon foils measured 
in coincidence with emerging protons and H atoms, 11:44660 
(BA;NL) 
Relaxation of edge atoms of a stepped (410) copper surface, 
11:44611 (RA;NL) 
Ton-Atom Collisions 
Charge transfer in the eikonal approximation, 11:44636 (J;US) 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 
Relativistic calculation of atomic N-italic-shell ionization by 
protons, 11:44646 (J;US) 
HYDROGEN MINUS 1 BEAMS 


of a compact microwave ion source, 11:44623 


cooled in a 
supersonic expansion, 11:44621 (J;US) 


Chemistry 
Method for determination of 518 O and concentration of H2O. 
in rainwater, 11:44252 (J;US) 


Predissociation 
Vibrational overtone spectroscopy of bound and 
predissociative states of hydrogen peroxide cooled in a 
supersonic expansion, 11:44621 (J;US) 
HYDROGEN PRODUCTION 
Coal Gasification 
Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:42739 (R;US) 

Photochemical Reactions 
Intramolecular energy transfer reactions as a method for metal 
assisted production of hydrogen. Progress report, 
July 1, 1985-June 30, 1986, 11:43871 (R;US) 


Storage 
Coproduction of peaking fuels in IGCC power plants: a 
study. Final report, 11:42461 (R;US) 
HYDROGEN STORAGE 
System for exchange of hydrogen between liquid and solid 
phases, 11:42742 (P;US) 
SULFATES 
See SULFURIC ACID 
SULFIDES 


Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
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Method and apparatus for the selective separation of gaseous 
coal gasification products Oy peettuee. owing step, 
11:42740 (P;US) 


Removal 
Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
Processes 


Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 
HYDROGENATION 


Hydrogenolysis of n-butane over the (111) and (110)-(1 x 2) 
surfaces of iridium: a direct correlation between catalytic 
selectivity and surface structure, 11:43878 (J;US) 

Catalysts 

Cation promotion effects in zeolite-supported F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 

Hydrodesulfurization catalyst by Chevrel phase compounds, 
11:42762 (P;US) 

Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technical progress report, January-March 1986, 
11:42763 (R;US) 

Refining coal liquids: Where we stand, 11:42465 (J;US) 

Supported ruthenium carbonyls as catalysts for the 
hydrogenation of carbon monoxide and dioxide. Final report 
on Phase 1, 11:42743 (R;US) 

Cost 

Examination of the costs of upgrading coal liquids, 11:42448 

(RA;US) 
Research 


Programs 
Refining coal liquids: Where we stand, 11:42465 (J;US) 
HYDROPEROXY RADICALS 
HO2 
Chemical Preparation 
Track effects in radiation chemistry: production of HO: within 
the track core in the heavy-particle radiolysis of water, 
11:43920 (J;US) 
Chemical Reaction Yield 
Track effects in radiation chemistry: production of HO, within 
the track core in the heavy-particle radiolysis of water, 
11:43920 (J;US) 
HYDROXYANDROSTENONE 
Radioimmunoassay 


Behaviour in prostrate cancer patients of DHEA-S0Q, 
stimulated with D-TRY-6-LH-RH analogue and with 
HONVAN, 11:44360 (RA;MX;In Spanish) 

HYDROXYL IONS 
See ANIONS 
HYPERTENSION 
Therapy 
Antihypertensive neutral lipid, 11:44376 (P;US) 


IAEA SAFEGUARDS 
Nondestructive Analysis 
Utilization of nuclear data for safeguards, 11:42725 (RA;JP) 
Nuclear Data Collections 
Utilization of nuclear data for safeguards, 11:42725 (RA;JP) 
IBR-1 
See IFR REACTOR 
ICE 
Mechanical Properties 
Use and validation of cavity expansion load models in 
determining structural response of penetrators into ice 
targets, 11:43959 (R;US) 


Production 
Method of forming calthrate,ice, 11:43152 (P;US) 





1808 / ERA-11/19 


ICF DEVICES 
Plasma Diagnostics 
Neutron streak tube, 11:45308 (J;US) 
IDAHO CHEMICAL PROCESSING. 
Criticality 


Criticality safety analysis for hands-on dissolution of a variety 
of fuels, 11:42652 (J;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Floods 
Flood routing analysis for a failure of Mackay Demty:11:44437 


Direct electrical heating of irradiated metal fuel, 11:43130 
(J;US) 
fast reactor safety tests M2 and M3 in TREAT, 
11:43129 (J;US) 
Reactor Safety 
Direct electrical heating of irradiated metal fuel, 11:43130 
(J;US) 
Transient Overpower Accidents 
fast reactor safety tests M2 and M3 in TREAT, 
11:43129 (J;US) 


Direct electrical heating of irradiated metal fuel, 11:43130 
G;US) 
IGNEOUS ROCKS 
Geochemistry 


Field relations and strontium isotope systematics of the 
marginal rocks of the eastern Bushveld Complex, 11:44456 
(R;ZA) 


Field relations and strontium isotope systematics of the 
marginal rocks of the eastern Bushveld Complex, 11:44456 


(R;ZA) 
IGNITION (THERMONUCLEAR) 


Analysis of productivity trends at a surface coal mine utilizing 
a shovel and bucket wheel excavator, 11:42505 (J;SU) 
Commercial Sector 
Analysis of consumer demand for the Commercial and 
Apartment Conservation Service Program, 11:43298 
(RA;US) 


Energy Audits 
Promoting energy audits: a content analysis of advertising 
appeals in Illinois, 11:43193 (RA;US) 
Energy Conservation 
ee ee ae 
conservation programs, 11:43203 (RA;US) 
ee ee eee conservation 
program or evaluation without measurement, 11:43210 
(RA;US) 
Value of a self help approach for local conservation programs, 
11:43204 (RA;US) 
Residential Sector 
Generalization of evaluations of energy conservation programs, 
11:43196 (RA;US) 


): a large-scale 
demonstration, 11:43287 (RA;US) 
ILLITE 
Chemical Reactions 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Microwave Heating 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Scanning Electron Microscopy 
Analysis of ash-forming mineral matter in raw and 


IMPURITIES 
Segregation 


X-Ray Diffraction 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
X-Ray Emission Analysis 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 
Algorithms 
asynchronous parallel computation. Final 
1982-30 September 1985, 11:45537 (R;US) 
Data Acquisition Systems 
——_ oe eee 
Parallel Processing 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. F. Studies in 
parallel image processing. Technical report, 11:45539 (R;US) 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix B. Design of 
the operating system for the PASM parallel-processing 
system. Final report, 11:45541 (R;US) 


modeling of 
report, 1 April 


applications 
report, 11:45542 (R;US) 
Reviews 
Image processing by computer, 11:45584 (J;US) 
IMAGE SCANNERS 
Very low bandwidth, unattended imager for surveillance 
applications, 11:44062 (R;US) 
IMINES 
For aldehyde and ketone derivatives only. 
separation of ethanol-water mixtures 
lyethylenimine composite membranes, 11:42771 (P;US) 
IMMOBILIZATION 


See SOLIDIFICATION 
VITRIFICATION 


IMMOBILIZED ENZYMES 
Enzyme Activity 
Investigation of the nature of semisynthetic esterases. Progress 
report, September 15, 1985-September 14, 1986, 11:44328 
(R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPLANTS 
For emplacement of materials into organisms; not for ION 
IMPLANTATION, CRYSTAL DOPING, etc. 
Design 
Implantable apparatus for localized heating of tissue, 11:44424 
(P;US) 


Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 

Desorption 

Data compilation for particle-impact desorption, 2, 11:45456 

(JP) 


Quantity Ratio 
Behavior of impurity around the ion exchanger in PWR 
primary circuit, 11:42938 (R;JP) 
Segregation 
Surface segregation during deposition, 11:45169 (J;US) 
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IN-BEAM SPECTROSCOPY 
Resolution 
Compton suppression array for high resolution in-beam 
spectroscopy, 11:44164 (RA;FI) 
INCANDESCENT LAMPS 
See LIGHT BULBS 
INCIDENTS 


Stokes flow through a system of parallel infinite cylinders with 
axes oriented at an angle to the direction of mean flow, 
11:44677 (R;US) 

INCONEL 600 
Corrosion Resistance 

Release and migration of activation products from corrosion- 
resistant metal specimens in marine sediments. Technical 
report, 11:43520 (R;US) 

Decontamination 

Fitness of different decontamination methods for reactor 

materials, 11:43925 (R;FI;In Finnish) 
Tubes 
Recirculating steam generator tubesheet crevice flushing 
procedures, 11:42924 (R;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDEPENDENT-PARTICLE MODEL 
See SINGLE-PARTICLE MODEL 
INDIGO 

CieHi002No. 

Photochemical Reactions 

Photoreduction of indigo dyes by electron donors. One- and 
two-electron-transfer reactions as a consequence of excited- 
state quenching, 11:43911 (J;US) 

Reduction 

Photoreduction of indigo dyes by electron donors. One- and 
two-electron-transfer reactions as a consequence of excited- 

state quenching, 11:43911 (J;US) 


Heat capacities of liquid gold-indium alloys, 11:43457 (RA;SU) 
INDIUM 111 
Radiation Monitoring 

Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Hepat Nang a BS Sa gga 
Vienna, Klagenfurt, Salzburg and Innsbruck, 
Vienna and Klagenfurt), 11:44309 (RA;AT;In Gelman) 


Radioactive labeling of monocytes, 11:44350 (R;NL) 
INDIUM 113 
Diagnostic Uses 
i with abdominal gamma imaging in patients with 
an ee 11:44366 (RA;MX;In 
Spanist 
INDIUM 113 TARGET 
Proton Reactions 
41°Sn gamma rays from the ""*In(p, 4ny) and ™*Sn(p, p2ny) 
reactions, 11:44950 (RA;SU;In Russian) 
113Sn excited states from the '*In(p,ny) reaction, 11:44953 
(RA;SU;In Russian) 
INDIUM 115 TARGET 
Neutron Reactions 
Nuclear reactions and structure: neutron physics, 11:44973 
(RA;ZA) 
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INDIUM ALLOYS 
Phase Transformations 
Inelastic neutron from a i 
indium-thallium mg 11:43471 ne) 
Specific Heat 
Heat capacities of aie gold-indium alloys, 11:43457 (RA;SU) 
INDIUM ARSENID) 
Charged-Particle snaier 
Diffusion dynamics of holes in In/sub x-italic/Ga/sub 1-//sub 
x-italic/As/GaAs strained-layer superlattices, 11:43764 
G;US) 
Electron 


Collisions 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Tonization 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Photocurrents 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Physical Radiation Effects 
Modeling and DLTS analysis of irradiated III-V multij 
solar cells. Final report, November 1984-October 1985, 
11:42787 (R;US) 
Zinc-implantation-disordered (InGa)As/GaAs strained-layer 
superlattice diodes, 11:43753 (J;US) 


ly transforming 


Diffusion dynamics of holes in In/sub x-italic/Ga/sub 1-//sub 
x-italic/As/GaAs strained-layer superlattices, 11:43764 
(J;US) 

Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 

INDIUM ISOTOPES 


See also INDIUM 111 
INDIUM 113 


Nuclear Properties 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 11:44912 (RA;FI) 
INDIUM OXIDES 


Heat mirror characteristics of photolytically produced indium 
tin oxide thin films, 11:43580 (R;XA) 
INDIUM PHOSPHIDES 
Chemical Reactions 
Reaction of the (111) faces of single-crystal indium phosphide 
with alkylating agents: evidence for selective reaction of the 
p-rich face, 11:43861 (J;US) 
Physical Radiation Effects 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
X-Ray Detection 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
LES 


See also INDIGO 
Chemical Reactions 
Cobalt-mediated [2 + 2 + 2] cycloadditions of alkynes to the 
indole 2,3-double bond: an extremely facile entry into the 
novel 4a,9a-dihydro-9H-carbazole nucleus, 11:43896 (J;US) 
INDOOR AIR POLLUTION 
report: walk-through survey of 
pentachlorophenol production facility at Vulcan Materials 
Company, Chemical Division, Wichita, Kansas, 11:44229 
(R;US) 
Health-hazard evaluation report HETA 84-508-1626, Steinmetz 
and Sons, Moscow, Pennsylvania, 11:44227 (R;US) 
Remedial Action 
Radon and remedial action in Spokane River Valley 
residences: an interim report, 11:44275 (R;US) 
Research Programs 
EPRI's indoor air quality research, 11:44262 (J;US) 
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REFINERIES 
SEQUOYAH UF6 PRODUCTION PLANT 
WASTE PROCESSING PLANTS 


Energy Conservation 
New combination - fuel boiler reduces plant fuel costs and 
purchase power requirements, 11:43365 (RA;US) 
Environmental Impacts 
Selected papers from the annual meeting of the British 
Association for the Advancement of Science held at 
Strathclyde, Scotland on August 26-30, 1985. Section O, 
11:43171 (R;US) 
Hazardous Materials 
Health-hazard evaluation report HETA 81-335-1566, Union 
Carbide Caribe, Penuelas, Puerto Rico, 11:44239 (R;US) 


Pharmaseal, 
California, 11:44228 (R;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 


See also GAMMA RADIOGRAPHY 
X-RAY RADIOGRAPHY 


Recent developments in radiography, 11:44028 (R;CA) 
Tomography 


Spatial response of source-collimator-detector systems for 
industrial applications of computed tomography, 11:44159 
(R;CA) 


Licensing 
Licensing of industrial radiography installation, 11:45131 
ere Portuguese) 


Regulatory Guides 
Licensing of industrial ee installation, 11:45131 
. . ) 


electric-utility sectors, 11:43227 (R;US) 


Competition 
Forecasting the international competitiveness of American 
industry: a preliminary assessment, 11:45523 (J;US) 
Economic Analysis 


Forecasting the international competitiveness of American 
industry: a preliminary assessment, 1 1:45523 (J;US) 
Electric Power 
Commercial and industrial customer energy audit test program: 
Phase I evaluation, 11:43202 (RA;US) 


Energy Audits 
EnergyCHECK evaluation study: study design, data collection, 
oeeet tne ae 
model to design and evaluate a utility cash 
aedbate ieeamn 1istnans GUAGE 
Conservation 


Energy 

10 years of facility monitoring & control - lessons learned, 
11:43387 (J;US) 

Advanced recovery from prime movers, 11:43391 (J;US) 
Advances in cost savings for industry and buildings: 
proceedings, 11:43277 (R;US) 

Attack on centrifugal costs, 11:43385 (J;US) 

approach towards energy in facilities, 
11:43386 (J;US) 


Market penetration model to design and evaluate a utility cash 
rebate program, 11:43296 (RA;US) 


Energy Management 
Advanced recovery from prime movers, 11:43391 (J;US) 
Historical 
US electronics industry in the world economy, 11:45522 (J;US). 
Solar Process Heat 
Long-term performance and cost goals for solar thermal 
technology, 11:42825 (B;US) 
Thermal Energy Storage Equipment 
High temperature composite thermal energy storage 
systems for industrial applications, 11:43148 (R;US) 
Tracer Techniques 
Radiotracer method - an attempt of a review, 11:44174 
(R;AT;In German) 


INERTIAL CONFINEMENT 
oe ee 


LED provides engineering and electrooptics support to the 
Laser Program, 11:44001 (RA;US) 


Fuel Pellets 

High-efficiency targets for high-gain inertial confinement 
fusion, 11:45494 (J;US) 
INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFORMATION DISSEMINATION 

Marketing Research 

Market research for energy-information press releases, 11:43162 
(RA;US) 
INFORMATION SYSTEMS 

Architecture 
Software architecture for the ORNL large-coil test facility 

data system, 11:45569 (J;US) 

Data Base Management 
Magnetic-fusion data analysis at Los Alamos, 11:45573 (J;US) 
Software architecture for the ORNL large-coil test facility 

data system, 11:45569 (J;US) 
TFTR data management system, 11:45571 (J;US) 

Data-Flow Processing 
Magnetic-fusion data analysis at Los Alamos, 11:45573 (J;US) 
TFTR data management system, 11:45571 (J;US) 


Standardization 
Overview of the role of data for energy systems, 11:45586 
(BA;NL) 
INFRARED RADIATION 
Radiation Detectors 
Small free-piston Stirling refrigerator, 11:44169 (R;US) 
INFRARED SPECTROMETERS 


Dewars 
Thermal performance evaluation of the infrared telescope 
a 


so the Propagation direction of tokamak 
microturbulence via homodyne spectroscopy, 11:45353 
(J;US) 
INHOMOGENEOUS PLASMA 
Drift Instability 
Nonlinear radial propagation of drift wave turbulence, 
11:45414 (;US) 
Nonlinear Problems 
Nonlinear radial propagation of drift wave turbulence, 
11:45414 GUS) 
Turbulence 
Nonlinear radial propagation of drift wave turbulence, 
11:45414 (J;US) 
INLAND WATERWAYS 


transportation 
liquefaction plant. Final report, 11:42455 (R;US) 


Effects of aluminum and acidity of the drift, mortality, and 
molting of stream insects. Research report, 11:44304 (R;US) 
IN-SITU GASIFICATION 
Cavities 
Coupled thermo-mechanical and response 
evaluations associated with coal conversion. 
Final report, June 1982-December 1985, 11:42453 (R;US) 





IN-SITU GASIFICATION 
Environmental impacts 


Environmental Impacts 
Literature survey of environmental concerns associated with 
in-situ coal/oil shale operations. Final report, August- 
September 1985, 11:42501 (R;US) 


Final report, June 1982-December 1985, 11:42453 (R;US) 
Selection 


Site 
thermo-mechanical and poro-mechanical response 
Final report, June 1982-December 1985, 11:42453 (R;US) 
IN-SITU RETORTING 
Environmental Impacts 
Literature survey of environmental concerns associated with 
in-situ coal/oil shale operations. Final report, August- 
September 1985, 11:42501 (R;US) 
Simulation 
Overview of in situ process modeling in the Oil Shale 
Program, 11:42602 (RA;US) 
INSPECTION 


Process and apparatus for defects on a smooth 
cylindrical surface in tubing, 11:43979 (P;US) 


ord oleae 11:42970 (P;US) 


t retention in the institutional conservation program, 
11:43201 (RA;US) 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
_ See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
.,. See ELECTRICAL INSULATORS 
INTEGRAL EQUATIONS 
Numerical Solution 
Advanced to programming the Caltech hypercube. 
Volume 2. (A primer), 11:45550 (R;US) 
P Codes 
Advanced guide to programming the Caltech hypercube. 
Volume 2. (A primer), 11:45550 (R;US) 
INTEGRATED CIRCUITS 


Fabrication 
Planarization of metal films for multilevel interconnects, 
11:43781 (P;US) 
Planarization of metal films for multilevel interconnects, 
11:44075 (P;US) 
Laser Welding 
Planarization of metal films for multilevel interconnects, 
11:44075 (P;US) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 


evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:44975 (J;US) 
Correlation 


IBA calculations of multipole mixing ratios, 11:45081 (RA;FI) 
Broken-Pair 
Broken pair approach to interacting (fermion-) boson models, 
11:45084 (R;NL) 
Codes 


User’s manual of the program NPBOS, 11:45556 (R;JP) 
Mapping 
Exact boson mappings for nuclear neutron ) shell-model 
algebras having S-italicU-italic(3) subalgebras, 11:45116 
GUS) 
Mixing Ratio 
IBA calculations of multipole mixing ratios, 11:45081 (RA;FI) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES 
Electric Impedance 
Impedance of metal-solid electrolyte interfaces, 11:43513 


(RA;US) 
Model for the frequency-dependent impedance of a solid 
electrolyte/electrode interface, 11:43514 (RA;US) 
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Mathematical Models 
Model for bimetallic interfaces, 11:45157 (R;XA) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFACIAL TENSION 
See SURFACE TENSION 
INTERFEROMETERS 
See also MICHELSON INTERFEROMETER 
Optical Systems 
Alcator C vertical viewing electron cyclotron emission 
diagnostic, 11:45347 (J;US) 


On instrumental effects in spectral line synthesis observations, 
11:44474 (R;NL) 
INTERFEROMETRY 
Data Processing 
Digital complex demodulation applied to interferometry, 
11:45357 (J;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft*. 
Methanation 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE VECTOR BOSONS 
Particle Production 

Polarization effects in W* - and Z°-bosons production with ye- 

colliding beams, 11:44745 (R;SU) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 

Development of multi-walled SFPIC high-integrity containers, 
11:43969 (J;US) 

Optimisation of radioactive waste management systems using 
weighted measures of economic and radiological impact, 
11:42667 (R;GB) 

INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMETALLIC COMPOUNDS 
Ion Implantation 

Effect of point defects on the amorphization of metallic alloys 

during ion implantation, 11:43549 (J;NL) 
Physical Radiation Effects 

Effect of point defects on the amorphization 
during ion implantation, 11:43549 (J;NL) 

Theory of amorphization kinetics in intermetallics, 11:43548 
GJ;NL) 

INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 


Detoxification 
Prehistory and state of catalytic exhaust gas detoxification of 
vehicle engines, 11:43413 (RA;DE;In German) 
Exhaust Gases 
Prehistory and state of catalytic exhaust gas detoxification of 
vehicle engines, 11:43413 (RA;DE;In German) 
Fuels 
Development of the -fuels test kit. Interim report, 
May 1985-January 1986, 11:43405 (R;US) 
Rotary Engines 
Endurance testing of a natural-gas-fueled rotary engine. 
Aannual report, March 1985-February 1986, 11:42579 (R;US) 
INTERNAL PAIR PRODUCTION 
Multipolarity 
Proposal for a new method for multipolarity determinations: an 
application of the electron-positron angular correlation in 
internal-pair transitions, 11:44165 (RA;FI) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY SPACE 
Plasma 
Diagnostics of space plasmas (invited), 11:44564 (J;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 


of metallic alloys 
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Gamma rays from the interstellar medium, 11:44475 (R;NL) 
Gamma Sources 
Gamma rays from the interstellar medium, 11:44475 (R;NL) 
Polycyclic Aromatic Hydrocarbons 
Ionized polycyclic aromatic hydrocarbons in space, 11:44490 
(RA;US) 
INTESTINAL ABSORPTION 
Tracer Techniques 
Beryllium-7 labeled carbon particles and method of making, 
11:43930 (P;US) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Current-Drive Heating 
Japanese contributions to IAEA INTOR Workshop, phase two 
A, part 2, chapter IV: RF heating and current drive, 
11:45275 (R;JP) 
ECR Heating 
Japanese contributions to IAEA INTOR Workshop, phase two 
A, part 2, chapter IV: RF heating and current drive, 
11:45275 (R;JP) 
ICR Heating 
Japanese contributions to IAEA INTOR Workshop, phase two 
A, part 2, chapter IV: RF heating and current drive, 
11:45275 (R;JP) 


Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter III: impurity control (engineering), 
11:45451 (R;JP) 

Lower Hybrid Heating 

Japanese contributions to IAEA INTOR Workshop, phase two 
A, part 2, chapter IV: RF heating and current drive, 
11:45275 (R;JP) 

Neutral Atom Beam Injection 

Japanese contributions to IAEA INTOR workshop, Phase 

Two A, Part 2, Chapter [X: engineering, 11:45453 (R;JP) 


Japanese contributions to IAEA INTOR , Phase 
Two A, Part 2, Chapter VIII: physic, 11:45452 (RIP) 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter XI: concept evolution, chapter XII: 
XIII: operation and test 


workshop, Phase 
Two A, Part 2, Chapter III: impurity control (engineering), 
11:45451 (R;JP) 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter IX: engineering, 11:45453 (R;JP) 
Research Programs 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter XI: concept evolution, chapter XII: 
concept, and chapter XIII: operation and test 
programme, 11:45455 (R;JP) 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter X: nuclear, 11:45454 (R;JP) 


Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter X: nuclear, 11:45454 (R;JP) 


Magnets 
Japanese contributions to IAEA INTOR 
Two A, Part 2, Chapter IX: cagtusnting 11t0ub Gage) 
Thermonuclear Reactor Materials 
Japanese contributions to IAEA INTOR workshop, Phase 
Two A, Part 2, Chapter III: impurity control (engineering), 
11:45451 (R;JP) 
INTRUSION DETECTION SYSTEMS 
Physical Protection 


Devices 
Vibration sensor evaluation, 11:42729 (R;US) 
INVAR 
Physical Radiation Effects 
Ion-induced spinodal-like decomposition of Fe-Ni-Cr Invar 
alloys, 11:45438 (RA;US) 
INVENTIONS 


Approaching the market with new technologies, 11:43177 
(J;US) 


IODATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Inclusions 
Study on inclusion formation mechanism in alpha-LilO; 
crystals, 11:43776 (TJ;US) 
IODIDES 


Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8-(BEDT-TTF)2X organic superconductors 
(B-bis(ethylenedithio)tetrathia fulvalene X; X = Auls or Is), 
11:43767 (J;US) 


Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8B-(BEDT-TTF):X organic superconductors 
(B-bis(ethylenedithio)tetrathia fulvalene X; X = Aulz or Is), 
11:43767 (J;US) 

IODINE 
Absorption Spectra 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

Adsorption 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

Deposition 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

Photoelectron Spectroscopy 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

Reactor Accidents 

Behavior of radioactive products in the containment. Behavior 

of iodine in accidental situation, 11:43049 (R;FR;In French) 
Removal 

Experimental evaluation of NO/sub x/ and I; retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 

X-Ray Fluorescence Analysis 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

X-Ray Spectra 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 

IODINE 123 
Chemical Preparation 

Facile-radioiododemetallation reactions for the convenient 

preparation of radioiodinated compounds, 11:44381 (J;US) 
Radiation Monitoring 

Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 

IODINE 125 
Mutagenesis 

Factors influencing transformation and mutagenesis in vitro by 

high LET radiation, 11:44402 (R;US) 
RBE 

Factors influencing transformation and mutagenesis in vitro by 

high LET radiation, 11:44402 (R;US) 
IODINE 129 TARGET 
Neutron Reactions 

Study on the radiations from the '°I(n,y)'*°I reaction, 

11:44955 (RA;SU;In Russian) 





IODINE 130 
Energy-Level Transitions 
Study on the radiations from the ayy reaction, 
11:44955 (RA;SU;In Russian) 
IODINE 131 


Diagnostic Uses 
Diagnosis of pheochromocytome by 131-I-MIBG, 11:44364 
(RA;MX;In Spanish) 
Radiation 
Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 
Uses 


Therapeutic 
Thirty years of experience with 131 iodine in the treatment of 
diffuse toxic goiter: National Nutrition Institute Salvador 
Zubiran, 11:44359 (RA;MX;In Spanish) 
IODINE IODIDES 


Neutral particle beam intensity controller, 11:45505 (P;US) 

Beam Transport 

High current heavy ion beam transport experiment at LBL, 
11:44146 (BA;JP) 


Charge Distribution 
Charge distribution of 85-200 MeV/amu Xe**, Xe®* and 
Xe*** ions penetrating through solid targets, 11:44663 
(BA;NL) 
Optical 


Pumping 
Technique to produce coherent x-ray radiation via laser 
pumping of a relativistic ion beam, 11:44004 (J;US) 


Collisional pumping in polarized sodium vapor, 11:45462 
(R;US) 
Research Programs 
for research with radioactive beams and targets, 
11:44664 (BA;CA) 
Emission 


Technique to produce coherent x-ray radiation via laser 
pumping of a relativistic ion beam, 11:44004 (J;US) 


Uses 
for research with radioactive beams and targets, 
11:44664 (BA;CA) 


Equation 
Galerkin methods for the and Dirac 
os | ARE) Schroedinger 


Schroedinger Equation 
Galerkin methods for solving the Schroedinger and Dirac 
equations, 11:44661 (BA:NL) 
ION DETECTION 


Plastic Scintillation Detectors 
Report of TOF for 900 MeV/n Au ions, 11:44179 (J;NL) 
Time-of-Flight Method 
Report of TOF for 900 MeV/n Au ions, 11:44179 (J;NL) 
ION EXCHANGE MATERIALS 
Resins 
Volume reduction of ion exchange resin by a pyrolysis 
technique, 11:42691 (J;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 


ION IMPLANTATION 

Depth ge 2 esa 
Effects ‘Ge multilayered structures on Bi projected range 
distributions, 11:43747 (R;US) 
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ION PROPULSION 
Electrodes 


Field emission electric ion: further studies on cold 
cathode electron emitters. Final Report, 11:43403 (R;ES) 
ION SOURCES 


11:44587 (RA;US) 
Negative ion source with low temperature 
divergence optical system, 11:44144 (P;US) 
Fabrication 


Characteristics of a compact microwave ion source, 11:44623 
G;US) 


Impedance 
PBFA II ion diode theory and implications, 11:45482 (R;US) 
Operation 


of a compact microwave ion source, 11:44623 
G;US) 


Low energy collision physics using recoil ion beams, 11:44578 
(RA;US) 


Specifications 
Low energy collision physics using recoil ion beams, 11:44578 
(RA;US) 


Low energy collision physics using recoil ion beams, 11:44578 
(RA;US) 
ION SPECTROSCOPY 
Operation 


Plasma measurements with the TMX-U E-i 
end-loss-ion spectrometers, 11:45320 (J;US) 
ION WAVES 
Ton Cyclotron-Resonance 
ICRF wave propagation and absorption in tokamak and mirror 
magnetic fields - a full-wave calculation, 11:45422 (J;NL) 
Numerical solution of ICRF fields in axisymmetric mirrors, 
11:45423 (J;NL) 
ION-ATOM COLLISIONS 
Charge Exchange 
Charge transfer in the eikonal approximation, 11:44636 (J;US) 
Nuclear Alignment 


Alignment and orientation of atomic outer shells induced by 
electron and ion impact: Some recent developments and 
remaining problems, 11:44604 (R;DK) 

Reviews 
transfer in high energy ion-atom collisions: experiment, 
11:44576 (RA;US) 


spectroscopy and is ion - 
surgery exciting at cooler rings, 11:44579 (RA;US) 
Heavy ion storage rings: a survey, 11:44148 (RA;US) 
Spin Orientation 
Alignment and orientation of atomic outer shells induced by 
electron and ion impact: Some recent developments and 
remaining problems, 11:44604 (R;DK) 
ION-ION COLLISIONS 
Electron Capture 
Triple coincidence experiment to study electron capture of 
ge ae en ) 
ee een eal eae expeeeset 
slow highly charged ions, 11:44608 (RA;NL) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Pulsed helium ionization detection system, 11:44183 (P;US) 
ION-MOLECULE COLLISIONS 
Ton Cyclotron-Resonance 
Gas phase ion/molecule reactions as studied by Fourier 
Ton 
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IONOSPHERE 
Electric Discharges 
Testing EVA (extravehicular activity) equipment for polar- 
orbit operations, 11:44560 (R;US) 
Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IPNS-I SYNCHROTRON 
Intense Pulsed Neutron Source. 
environments at IPNS: present and future capabilities, 
11:44145 (J;FR) 
IRIDIUM 
Effects 
Hydrogenolysis of n-butane over the (111) and (110)-(1 x 2) 
surfaces of iridium: a direct correlation between catal: 
selectivity and surface structure, 11:43878 (J;US) 


Performance of oblique angle of incidence coilection systems 
in the VUV, 11:43462 (R;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
Surface Properties 
Hydrogenolysis of n-butane over the (111) and (110)-(1 x 2) 
surfaces of iridium: a direct correlation between catalytic 
selectivity and surface structure, 11:43878 (J;US) 
IRIDIUM 191 


Radioisotope Generators 
Osmium-191/iridium-191m radionuclide, 11:44377 (P;US) 
IRIDIUM COMPLEXES 
Excited States 
Picosecond spectroscopic studies of (d°-d*) binuclear rhodium 
and iridium complexes: a comparison of ‘Bz and *B, 
reactivity in bis(1,5-cyclooctadiene)bis(y.- 
pyrazolyl)diiridium(1), 11:43912 (J:US) 


Picosecond spectroscopic studies of (d°-d*) binuclear rhodium 
and iridium complexes: a comparison of *B: and *B, 
reactivity in bis(1,5-cyclooctadiene)bis(p:- 
pyrazoly!)diiridium(1), 11:43912 G;US) 

SEA 


Radionuclide Migration 
Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 
IRON 


Absorption Spectra 
Molybdenum x-ray studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
Cascade Showers 
Short review of Monte Carlo hadronic cascade calculations in 
the multi-TeV energy region, 11:44092 (J;NL) 


eee 
annihilation: Determination of dislocation 


iron using positron 
densities, 11:43540 (J;US) 
Dislocations 
Re rare esha deme ode ed 
using positron annihilation: Determination of dislocation 
doneitian” 11:43540 (J;US) 
Ton 


Implantation 
Amorphous alloys of ion-implanted Fe-Ti-C, 11:43522 (R;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 
Microstructure 
Defect and microstructural analyses in ferromagnetic materials, 
11:43429 (R;US) 


Photoelectron Spectroscopy 
The state of manganese and iron in the photosynthetic 
appesatan, 1142818 (BA;US) 


CE ee Ee ee ee Pee 
using positron annihilation: Determination of dislocation 
densities, 11:43540 (J-US) 
Influence of oxidation on the radiative of some 


properties 
metals: physico-chemical analysis of the oxidal layers, 
11:42844 (R;FR;In French) 


Properties 
Adsorption of volatile metals on metal surfaces and the 
chemistry. 


11:43851 (R;DD;In German) 
X-Ray Spectra 
Molybdenum x-ray absorption studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
IRON 54 
Cross Sections 
Study of the quasi-elastic cross section in the Ne+ **Fe 
reaction, 11:44607 (RA;NL) 
Energy Levels 
Lifetimes of excited levels and mixtures for 
transitions from the (n,na) reactions on *4,5*Fe, 11:44914 
(RA;SU;In Russian) 
Ton-Atom Collisions 
Study of the quasi-elastic cross section in the Ne+ "Fe 
reaction, 11:44607 (RA;NL) 
IRON 54 TARGET 
Neon 20 Reactions 
Study of the quasi-elastic cross section in the Ne+ Fe 
reaction, 11:44607 (RA;NL) 
Neutron Reactions 
Lifetimes of excited levels and multipole mixtures for gamma 
transitions from the (n,na) reactions on ™,"*Fe, 11:44914 
(RA;SU;In Russian) 
IRON 56 
Resonance 
Activities of NEANDC Task Forces on resonance parameters 
of **U and **Fe, 11:45051 (RA;JP) 
IRON 56 REACTIONS 
Anomalons 


Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(R;JP) 

Mean Free Path 

Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(R;JP) 

IRON 58 
Energy Levels 

Lifetimes of excited levels and multipole mixtures for gamma 
transitions from the (n,na) reactions on °4,5*Fe, 11:44914 
(RA;SU;In Russian) 

IRON 58 REACTIONS 
Anomalons 

Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(R;JP) 

Mean Free Path 

Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
JP) 

IRON 58 TARGET 
Neutron Reactions 

Lifetimes of excited levels and multipole mixtures for 
transitions from the (n,na) reactions on *4,5*Fe, 11:44914 
(RA;SU;In Russian) 

IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 





IRON ALLOYS 
Corrosion Resistance 


Corrosion Resistance 
Corrosion-resistant amorphous metallic coatings: engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; FerCrioPisC;; FeroMo;CrsPisC;), 11:43441 
(R;US) 
Decomposition 
Dynamic scaling of the decomposition structure of 
Chromindur during aging at 525°C, 11:43469 (RA;US) 
Ferromagnetism 
Ferromagnetism in reentrant P-italicd-italicFe/sub x- 
italic/Mn/sub y-italic/, 11:43529 (J;US) 
Embrittlement 
Influence of grain boundary chemistry and structure on the 
intergranular attack and intergranular stress corrosion 
cracking of austenitic alloys. Progress report, August 1, 
1985-July 31, 1986 (Ni-Cr-Fe), 11:43439 (R;US) 
Muon Probes 
Ferromagnetism in reentrant P-italicd-italicFe/sub x- 
italic/Mn/sub y-italic/, 11:43529 (J;US) 
Physical Radiation Effects 
Dose dependence of of the crystalline- 
transformation in UsFe, 11:43547 (J;NL) 
Neutron-induced swelling and microstructural 
simple Fe-Mn and Fe-Cr-Mn alloys in FFTF, 11:45435 
(RA;US) 
Stress Corrosion 
Influence of grain boundary chemistry and structure on the 
intergranular attack and intergranular stress corrosion 
of austenitic alloys. report, August 1, 
1985-July 31, 1986 (Ni-Cr-Fe), 11:43439 (R;US) 
IRON BASE ALLOYS 


See also INVAR 
STEELS 


Chemical Composition 
Austenitic alloy and reactor components made thereof, 
11:43014 (P;US) 
Crystal Structure 
®'Y NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 
Microstructure 
Defect and microstructural analyses in ferromagnetic materials, 
11:43429 (R;US) 
IRON CARBIDES 
Catalytic Effects 
A comparison of the activity, selectivity and kinetics of several 
iron-based Fischer-Tropsch catalysts, 11:42760 (J;US) 
IRON CHLORIDES 


Observation of a disordered spin-flop phase in Fe/sub 
0.725/Co/sub 0.275/Cla, 11:43673 (RA;US) 
IRON COMPLEXES 
Energy Transfer 
Intramolecular energy transfer reactions as a method for metal 
complex assisted production of hydrogen. Progress report, 
July 1, 1985-June 30, 1986, 11:43871 (R;US) 
Photochemical Reactions 
Photochemical studies of [(eta’-CsRs)M(eta*-COT)]PFe and 
[(eta®-C.Rs)M(eta‘-1,5-COT)L]PF. complexes of iron and 
ruthenium, 11:43908 (J;US) 
IRON COMPOUNDS 


energies, 11:43909 (J;US) 
Structure 


EXAFS of Klebsiella pneumoniae nitrogenase protein 
from wild-type and nif V mutant strains, 11:44348 (J;US) 
Photochemical Reactions 
Gas-phase ee 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 
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IRON FLUORIDES 


Phase transitions in the mixed quadratic-layer 
with competing anisotropies on 
11:43638 (R;NL) 
Crystal Structure 
Phase transitions i in the mixed quadratic-layer antiferromagnets 
with competing anisotropies KeCosub(x)Fesub(1-x)F., 
11:43638 638 (UNE) 
Crystal-Phase Transformations 
Phase transitions in the mixed quadratic-layer 
with competing anisotropies KaCosub(x)Fesub(1-x)F., 


organometallic reactions: 
by Fe* and Cr*, 11:44653 (J;US) 
Electron-Ion Collisions 
Multiple ionization and x-ray line emission i 
inner-shell electron ionization, 11:44648 (J;US) 
Ton-Molecule Collisions 
Crossed-beam studies of energy and angular distributions of 
organometallic reactions: decarbonylation of acetaldehyde 
by Fe* and Cr*, 11:44653 (J;US) 
Lyman Lines 
Experimental and theoretical study of QED corrections in the 
ground state of heliumlike iron, 11:44656 (J;DE) 
Spin-Lattice Relaxation 
Proteins in the experiment, 11:43650 (R;XA) 
IRON METEORITES 
Coercive Force 
Magnetic properties of lamellar tetrataenite in Toluca iron 
meteorite, 11:43426 (R;BR) 


Demagnetization 
Magnetic properties of lamellar tetrataenite in Toluca iron 
meteorite, 11:43426 (R;BR) 
Properties 


Magnetic 
Magnetic properties of lamellar tetrataenite in Toluca iron 
meteorite, 11:43426 (R;BR) 


Magnetic properties of lamellar tetrataenite in Toluca iron 
meteorite, 11:43426 (R;BR) 
IRON OXIDES 


See also HEMATITE 
ZIRCONOLITE 


Catalytic Effects 

A comparison of the activity, selectivity and kinetics of several 
iron-based Fischer-Tropsch catalysts, 11:42760 (J;US) 

Development of iron oxide catalyzed desulfurization processes 
by lime sorbents. Part 1, 11:42496 (RA;US) 

IRRADIATION 
See also LOW DOSE IRRADIATION 
RADIODISINFEST: 


ATION 
Research Programs 
Review of Studsvik’s international power ramp test projects, 
11:43019 (R;SE) 
IRRADIATION REACTORS 
For isotope production and irradiation purposes; for producing 
fissile materials see PRODUCTION REACTORS. 


Design 
Designing CNR, a very high thermal neutron flux facility, 
11:43035 (R;US) 
Idaho National Engineering Laboratory irradiation facilities 
and their applications, 11:43037 (R;US) 
Ultrahigh flux double donut research reactor design, 11:43036 
(R;US) 


Gamma Radiation 
On ee ae earns 
test reactors; experiments and calculations carried out at 
SILOE, 11:43046 (R;FR;In French) 
Neutron Sources 
Intense steady state neutron source. The CNR reactor, 
11:43034 (R;US) 
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Ultrahigh flux double donut research reactor design, 11:43036 
(R;US) 
Uses 
Idaho National Engineering Laboratory irradiation facilities - 
and their applications, 11:43037 (R;US) 
ISING MODEL 
Phase Diagrams 
Phase diagram of Ising square lattice with nearest- and 
next-nearest-neighbour repulsive interactions, 11:45152 


(R;XA) 
i ANNNI model in the CVM approximation, 
11:45241 (J;US) 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:45242 (J;US) 
Specific Heat 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:45242 (J;US) 
Two-Dimensional Calculations 
Two-dimensional ANNNI model in the CVM approximation, 
11:45241 (;US) 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:45242 (J;US) 
ISOBARIC SPIN 
See ISOSPIN 
ISOCHRONOUS CYCLOTRONS 


Acceleration of heavy-ion beams at the SF cyclotron, 11:44107 
(R,JP) 
ISOELECTRONIC ATOMS 


Effect 
Relativistic calculations of dielectronic recombination 
coefficients for the Ne isoelectronic sequence, 11:44637 
(J;US) 
States 


Hartree-Fock energies of the doubly excited states of the boron 
isoelectronic sequence, 11:44594 (R;XA) 
Ionization 


Relativistic calculations of dielectronic recombination 
coefficients for the Ne isoelectronic sequence, 11:44637 
(J;US) 


Lifetime 
Electric dipole oscillator and radiative lifetimes in the 
boron isoelectronic sequence, 11:44595 (R;XA) 
Oscillator Strengths 
ee ea te 
boron isoelectronic sequence, 11:44595 (R;XA) 


Gamow-Teller Rules 
Experimental approaches of AS=1, AT=1 transitions in 
medium and heavy nuclei, 11:44875 (RA;FR;In French) 
Lectures 
Spin-isospin excitation modes of nuclei, 11:45079 (RA;FR;In 
French) 
M1-Transitions 
Experimental approaches of AS=1, AT=1 transitions in 
medium and heavy nuclei, 11:44875 (RA;FR;In French) 
ISOTOPE APPLICATIONS 
See also TRACER TECHNIQUES 
Indexes 


Bibliography of publications (Of the Institute of Isotopes of the 
Fiungarion Academy of Sciences; 1961-1983), 11:45585 


Programs 
Stable Isotope on 1983 progress report, 11:45529 (R;NZ) 
= PRODUCTION 


"Biography of publications (Of the Institute of Isotopes of the 
lungarian Academy of Sciences; 1961-1983), 11:45585 
nese Hungarian) 
NAC Cyclotron 
Research group: radioisotope production, 11:44134 (RA;ZA) 
Quality Control 


Production, control and utilization of including 
radiopharmaceuticals, 11:43926 <o 


Research Programs 
Production of radioisotopes, 11:43923 (RA;ZA) 
Safeguard 


Regulations 
Services to industry and other organizations, 11:43924 


(RA;ZA) 
ISOTOPE SEPARATION PLANTS 
See also GASEOUS DIFFUSION PLANTS 
Working Fluids 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
ISOTOPIC SPIN 
See ISOSPIN 
ISX TOKAMAK 


Cleanup and gettering during the Beryllium Limiter 
mm in Impurity Study ieee: 11:45503 
G; 


Measurement of the ionization length for neutral iron near the 
wall in the ISX-B tokamak using laser-induced fluorescence, 
11:45475 (RA;US) 

Limiters 

Cleanup and gettering during the Beryllium Limiter 
Experiment in Impurity Study nop etuasbae 11:45503 
(J;US) 

Time-resolved erosion measurements at a reference limiter in 
ISX-B using laser-induced fluorescence, 11:45474 (RA;US) 


See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
Japanese Atomic Energy Research Institute. 


Evaluated nuclear structure data file, 11:44868 (RA;JP) 
Nuclear Data Collections 
Evaluated nuclear structure data file, 11:44868 (RA;JP) 
NESTOR2: neutron data storage and retrieval system 2, 
11:44867 (RA;JP) 
JAERI LINAC 
Research Programs 
JAERI tandem, linac and V.D.G. annual report 1984. April 1, 
1984-March 31, 1985, 11:44111 (R;JP) 
Reviews 
JAERI tandem, linac and V.D.G. annual report 1984. April 1, 
1984-March 31, 1985, 11:44111 (R;JP) 
JAERI TANDEM ACCELERATOR 
Research Programs 
JAERI tandem, linac and V.D.G. annual report 1984. April 1, 
1984-March 31, 1985, 11:44111 (R;JP) 
Reviews 
JAERI tandem, linac and V.D.G. annual report 1984. April 1, 
1984-March 31, 1985, 11:44111 (R;JP) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 


JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
Nuclear Data Collections 
Activities of Japanese Nuclear Data Committee, 11:44864 


(RA;JP) 

Development of EDFSRS: Evaluated Data Files Storage and 
Retrieval Systems, 11:44872 (RA;JP) 

Gamma-ray production data file, 11:44871 (RA;JP) 





Introduction to new GNASH code and some modifications in 
JINDC, 11:44866 ; 
JENDL general purpose file, 11:44870 (RA;JP) 
JNDC FP decay data library, 11:44869 (RA;JP) 
JEJUNUM 
See SMALL INTESTINE 
JEMEZ MOUNTAINS 
Calderas 
Caldera processes and magma-hydrothermal systems 
continental scientific drilling program: thermal regimes, 
Valles caldera research, scientific and management plan, 
11:42849 (R;US) 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Gas Chromatography 
Analysis of jet fuels by capillary column GC/MS, 11:42615 
(BA;US) 
Mass Spectroscopy 
Analysis of jet fuels by capillary column GC/MS, 11:42615 
(BA;US) 
JET MODEL 
Particle Discrimination 
How to recognize the hard elementary process in hadronic 
events at LEP energies, 11:44747 (R;FR) 
Partons 
Possible signature of multiple parton interactions in collider 
four-jet events, 11:44733 (R;XA) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Losses 
Study of low-Z coatings for jet under exposure to electrons, 
laser radiation and atomic hydrogen, 11:43592 (R;CA) 
Protective Coatings 
Study of low-Z coatings for jet under exposure to electrons, 
laser radiation and atomic hydrogen, 11:43592 (R;CA) 
JETS 


Dilution jet mixing program, phase 3. Final Report, 11:43409 
(R;US) 
Particle Widths 
Studies of parton fragmentation and baryon production with 
the TPC at PEP, 11:44708 (R;US) 


Jet spectrometer for SSC energies and luminosities, 11:44161 
(R;US) 
JINR SYNCHROTRON 
Beam Extraction 
About a possibility of relativistic nuclear fragment extraction 
out of the JINR synchrotron, 11:44112 (R;SU;In Russian) 
Nuclear 
About a possibility of relativistic nuclear fragment extraction 
out of the JINR synchrotron, 11:44112 (R;SU;In Russian) 
JOSEPHSON JUNCTIONS 
Electric Conductivity 
Self-biased Josephson junctions, 11:43966 (J;US) 
Magnetic Fields 
Self-biased Josephson junctions, 11:43966 (J;US) 
JOURNAL BEARINGS 


Determination of the wear of journal-bearings in 
the initial strain, 11:42736 (R;AT;In German) 
Wear 
Determination of the wear of thermoplast journal-bearings in 
the initial strain, 11:42736 (R;AT;In German) 
JRR-2 REACTOR 
Reactor Maintenance 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 
Reactor Operation 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 
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Resear th Programs 
Annual report on operation, utilization and technical 
t of Research Reactors and Hot 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 
JRR-3 REACTOR 
Computer Codes 
Detailed design of neutron guide tubes at the upgraded JRR-3, 
(1). Development of neutron guide tube transmission analysis 


program, NEUGT (manual), 11:43042 (R;JP;In Japanese) 
re ee a ere 
1. Development of safety analysis code for research reactor, 
11:43061 (R;JP;In Japanese) 


Study of chemical decontamination of JRR-3 primary coolant 
heavy water system, 2. Chemical decontamination by CAN- 
DECON process, 11:43065 (R;JP;In Japanese) 

Design Basis Accidents 

Safety analysis of the upgraded JRR-3 with HEATINGS code, 

11:43062 (R;JP;In Japanese) 
Loss of Flow 

Safety analysis of the upgraded JRR-3 with HEATINGS code, 

11:43062 (R;JP;In Japanese) 
Neutron Guides 

Detailed design of neutron guide tubes at the upgraded JRR-3, 
(2). Basic characteristics of a neutron guide tube and bench 
mark calculation of the NEUGT program, 11:43043 (R;JP;In 
Japanese) 

Detailed design of neutron guide tubes at the upgraded JRR-3, 
(3). Neutron transmission analyses for a performance 
assessment of the neutron guide tubes, 11:43044 (R;JP;In 
Japanese) 

Neutron Transport 
Detailed design of neutron guide tubes at the upgraded JRR-3, 

(1). Development of neutron guide tube transmission analysis 

program, NEUGT (manual), 11:43042 (R;JP;In Japanese) 
Primary Coolant Circuits 

Study of chemical decontamination of JRR-3 primary coolant 
heavy water system, 2. Chemical decontamination by CAN- 
DECON process, 11:43065 (R;JP;In Japanese) 

Reactor Accidents 

Safety analysis of upgraded JRR-3 by RETRAN-02/RR code, 
1. Development of safety analysis code for research reactor, 
11:43061 (R;JP;In Japanese) 

Reactor Maintenance 

Annual report on operation, utilization and technical 
development of Research Reactors and Hot 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP:In 
Japanese) 

Reactor Operation 
Annual report on operation, utilization and technical 
it of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 
Reactor Safety 

Safety analysis of upgraded JRR-3 by RETRAN-02/RR code, 
1. Development of safety analysis code for research reactor, 
11:43061 (R;JP;In Japanese) 

Reflection 

Detailed design of neutron guide tubes at the upgraded JRR-3, 
(2). Basic characteristics of a neutron guide tube and bench 
mark calculation of the NEUGT program, 11:43043 (R;JP;In 
Japanese) 

Research Programs 


from April 1, 1982 to March 31, 1983, 11:43039 (R:P;In 
Japanese) 
Safety Engineering 
Safety analysis of the upgraded JRR-3 with HEATINGS code, 
11:43062 (R;JP;In Japanese) 


Shielding 
Shielding design of the upgraded JRR-3 research reactor, 
11:43041 (R;JP;In Japanese) 
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Spatial Dose Distributions 
design of the upgraded JRR-3 research reactor, 
11:43041 (R;JP;In Japanese) 


Detailed design of neutron guide tubes at the upgraded JRR-3, 
(2). Basic characteristics of a neutron guide tube and bench 
mark calculation of the NEUGT program, 11:43043 (R;JP;In 


japanese) 

Detailed design of neutron guide tubes at the upgraded JRR-3, 
(3). Neutron transmission analyses for a 
assessment of the neutron guide tubes, 11:43044 (R;JP;In 


Japanese) 
JRR-4 REACTOR 
Reactivity 
Nuclear characteristic measurements and calculation by the 


SRAC code system for LEU fuel element, 11:43040 (R;JP;In 
Japanese) 


Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 


Operation 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 
Japanese) 


Annual report on operation, utilization and technical 
it of Research Reactors and Hot Laboratory, 
from April 1, 1982 to March 31, 1983, 11:43039 (R;JP;In 


Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 


Cryopumps 
Pressure loss assessment method of the helium transferline for 
cryopumps of the JT-60 NBI, 11:45450 (R;JP;In Japanese) 
Vacuum Systems 
t of the vacuum 


system pressure responce analysis 
code PRAC, 11:45448 (R;JP;In Japanese) 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
K-892 RESONANCES 
Particle Production 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic wp N interactions, 11:44723 (J;US) 
KALUZA-KLEIN THEORY 


theory, 11:44842 (J;US) 
Model 


Study of the Higgs effect in the five-dimensional Kaluza-Klein 
theory, 11:44812 (R;XA) 
Potentials 


Two potentials, one gauge group: A possible geometrical 
motivation, 11:44800 (R;BR) 
Time 


Kaluza-Klein theories and the signature of space-time, 11:44804 
(R;XA) 


Unified Gange Models 
Infinite-dimensional gauge structure of Kaluza-Klein theories I: 
D=1 + 4, 11:44809 (R;XA) 


Institutional Sector 
Participant retention in the institutional conservation program, 
11:43201 (RA;US) 
KAOLINITE 
Chemical Reactions 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 


Microwave Heating 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Scanning Electron Microscopy 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image 
electron microscopy, 11:42492 (BA;US) 


Sorptive Properties 
Organic complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 
X-Ray Diffraction 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
X-Ray Emission Analysis 
Analysis of ash-forming mineral matter in raw and 
coals 


for TRIUMF, 11:44142 (R;CA) 
KAON MINUS-PROTON INTERACTIONS 
Exchange Interactions 
Analysis of hypercharge exchange 7* p — K* =* and K~ p > 
m~ & * processes and the properties of strange regge 
trajectories, 11:44704 (R;SU;In Russian) 
KAON PLUS-PROTON INTERACTIONS 
Particle Production 
Inclusive Ksub(s)sup(0)A, Ksub(s)sup(0) anti A and A antiA 
pair production in Ksup(+)p interactions at 32 GeV/c, 
11:44694 (R;SU;In Russian) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL 
See also KAONS NEUTRAL SHORT-LIVED 
CP Invariance 
New parametrization of the Kobayashi-Maskawa matrix, 
11:44794 (J;US) 
Hadronic Particle Decay 
Observation of phiKa decay of the K°(2060), 11:44716 (J;US) 
Particle Identification 
Observation of phiKw decay of the K°(2060), 11:44716 (J;US) 
KAONS NEUTRAL SHORT-LIVED 
Particle Production 
Inclusive Ksub(s)sup(0)A, Ksub(s)sup(0) anti A and A antiA 
pair production in Ksup(+-)p interactions at 32 GeV/c, 
11:44694 (R;SU;In Russian) 
KAONS PLUS 
Leptonic Decay 
Search for right-handed currents in the decay K-italict—p* v, 
11:44719 (J;US) 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK PHOTON FACTORY 
Monochromators 
Performance tests of a 2-meter 
Photon Factory, 11:44115 (R;JP) 
KENTUCKY 
Coal Deposits 
controls on the inorganic composition of Lower 
Kittanning coal, 11:42502 02 (BA.US) 
Residential Sector 
Weatherization assistance: eligibility, supply and unmet need, 
11:43297 (RA;US) 
KETONES 


See also CYCLOHEXANONE 
HYDROXYANDROSTENONE 


Photolysis 
Rate-determining step for decay of triplet biradicals: 
intersystem crossing vs. chain dynamics, 11:43882 (J;US) 


See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 





KLYSTRONS 
Efficiency 


KLYSTRONS 


Maximum efficiency of a conventional klystron output cavity, 
11:44140 (R;US) 


Operational experience with SLAC energy upgrade, 11:44139 
(R;US) 


KNOCK-ON ELECTRONS 
See ELECTRONS 
KORI-2 REACTOR 
Cooling Systems 
Model study of the Kori II cooling-water discharge siphon, 
11:42940 (R;US) 


Electron beam deposition studies of the rare gases, 11:45128 
(J;US) 
Inner-Shell 


Production of very-low-energy highly charged ions by 
radiation, 11:44651 (J;US) 
Ton Sources 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 


Debris collection from implosion of microballoons, 11:45496 
GJ;US) 
KRYPTON 77 
High Spin States 
Yrast transition strengths in "Kr, 11:44918 (RA;FI) 
KRYPTON 79 
Energy Levels 
Studying the decrease in gamma radiation energy doppler shift 
for a Kr nucleus, 11:44930 (RA;SU;In Russian) 
KRYPTON 80 
Energy Levels 
On the quasiparticle structure of the 8* and 10* states for "Se 
and Kr nuclei, 11:44929 (RA;SU;In Russian) 
KRYPTON 81 
Energy Levels 
Evidence for shape coexistance in *',**Kr, 11:44919 (RA;FI) 
KRYPTON 83 


Levels 
Evidence for shape coexistance in *',"*Kr, 11:44919 (RA;FI) 
KRYPTON 84 
Energy Levels 
“Kr excited state lifetimes measured by the plunger method, 
11:44933 (RA;SU;In Russian) 
Gamma Spectra 
Studying the doppler shift decrease (DSD) for the energy of 
gamma radiation emitted in the **Se(a,2ny)™Kr, 11:44932 
(RA;SU;In Russian) 
K Conversion 
Gamma transition conversion coefficients (KVK) for a “Kr 
nucleus measured using the "Mini-apelsin”. 
spectrometers in the **Se(a,2n) reaction, 11:44934 
(RA;SU;In Russian) 
KRYPTON 84 BEAMS 
Collisions 
Surface — with multiply charged ions, 11:44610 (RA;NL) 
KRYPTON 85 


Development and selection of a matrix alloy for ™Kr 
encapsulation, 11:42679 (R;US) 
Radioactive Waste 
Development and selection of a matrix alloy for *Kr 
encapsulation, 11:42679 (R;US) 
KRYPTON 86 REACTIONS 
Heavy Ion Fusion Reactions 
Angular momentum transfer in deep inelastic heavy ion 
collisions. Part 2, 11:44977 (R;BR) 
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KUBO FORMULA 

Gauge Invariance 

On the gauge invariance of linear response theory, 11:45207 
(R;XA) 

KUBO METHOD 

See KUBO FORMULA 
KUBO THEORY 

See KUBO FORMULA 


L CODES 
Manuals 
LADTAP II: technical reference and user guide, 11:43076 
(R;US) 
LA CROSSE BOILING WATER REACTOR 
See LACBWR REACTOR 
LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 
Risk Assessment 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
Seismic Effects 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
LA SALLE COUNTY-2 REACTOR 
Risk Assessment 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
Seismic Effects 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 


See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Chemical Preparation 
Facile-radioiododemetallation reactions for the convenient 
preparation of radioiodinated compounds, 11:44381 (J;US) 
LABELLING 
Phagocytosis 
Radioactive labeling of monocytes, 11:44350 (R;NL) 
LACBWR REACTOR 
Low-Level Radioactive Wastes 
-term radwaste to reduce impact of the LLW 
Act of 1980, 11:42908 (J;US) 
LACTATES 
Anaerobic Digestion 
Intermediate metabolism of the volatile fatty acids in methane 
fermentation, 11:42754 (R;FR;In French) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Chiral Symmetry 
Dirac quantization of the chiral superfield, 11:44834 (J;US) 
Gauge Invariance 
Static potentials from an extended gauge symmetry, 11:44799 
(R;BR) 
Symmetry Breaking 
breakdown of symmetry, Mach’s principle 
conformal invariance in Schwinger’s gravity, 11:45213 
(R;BR) 
LAKES 
Acidification 
National Surface Water Survey: Eastern Lake Survey Phase 1 
- synoptic chemistry. Field operations report, 11:44302 
(R;US) 


Milankovitch forcing of fluctuations in the level of tropical 
lakes from 18 to 0 kyr BP, 11:44221 (J;GB) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
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LAMBDA PARTICLES 
Particle Production 
Inclusive Ksub(s)sup(0)A, Ksub(s)sup(0) anti A and A antiA 
pair production in Ksup({+-)p interactions at 32 GeV/c, 
11:44694 (R;SU;In Russian) 
Studies of fragmentation and baryon production with 
the TPC at PEP, 11:44708 (R;US) 


Separators 
Feasibility studies of a helium-jet-coupled isotope separator at 
LAMPF, 11:44147 (BA;CA) 

LAMPS 

See LIGHT BULBS 
LAND APPLICATION 

See GROUND DISPOSAL 
LAND FILLS 

See SANITARY LANDFILLS 
LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGMUIR PROBE 

Design 


Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
(J;US) 


Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
(J;US) 


See RARE EARTHS 
LANTHANUM 
Crystal Lattices 
Kohn anomaly in metastable FCC lanthanum, 11:43472 
(RA;US) 
ALLOYS 


Band Theory 
On the possibility of NbCe, NbLa compound, 11:43453 (R:XA) 
OSPHATES 


LANTHANUM PH 
Crystal Structure 
Ninefold coordination in LaPQ,: pentagonal interpenetrating 
tetrahedral polyhedron, 11:43676 (RA;US) 
LASER CAVITIES 
Optical Modes 
Intensity autocorrelation measurements and spontaneous FM 
phase locking in a multimode pulsed dye laser, 11:44011 
G;US) 
LASER IMPLOSIONS 


Limiting density ratios in piston-driven compressions, 11:45447 
(R;XA) 


L Codes 
X-ray spectroscopic methods for the di is of laser- 
imploded targets (invited), 11:45383 (J;US) 
Laser Radiation 
Laser-target interaction with induced spatial incoherence, 
11:45504 (J;US) 
Plasma 
Absorption-spectroscopy diagnosis of pusher conditions in 
laser-driven implosions, 11:45416 (J;US) 
LASER ISOTOPE SEPARATION 
LED provides engineering and electrooptics support to the 
Laser Program, 11:44001 (RA;US) 
LASER MIRRORS 
Materials 
Design and fabrication of heat resistant multilayers, 11:43998 


profile measurement by photothermal deflection 
technique, 11:44008 (J;US) 
Interactions 
Numerical simulation of the laser-target interaction and blast- 
wave formation in the DNA/NRL (Defense Nuclear 
Agency/Naval Research laser experiment. 
Memorandum report, 11:45526 (R;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 


Laser-ion spectroscopy, 11:44586 (RA;US) 
Resolution 
Precision spectroscopy of one and two electron ions, 11:44585 
(RA;US) 
LASER TARGETS 
Ablation 
Temporal dependence of the mass-ablation rate in uv-laser- 
irradiated spherical targets, 11:45495 (J;US) 


Compression 
Neutron diagnosis of compressed ICF targets, 11:45307 (J;US) 
Plasma Diagnostics 
Neutron diagnosis of compressed ICF targets, 11:45307 (J;US) 
LASER WEAPONS 
Numerical simulation of the laser-target interaction and blast- 
wave formation in the DNA/NRL (Defense Nuclear 
) laser experiment. 


Analytic studies of hot electron transport, 11:45402 (J;US) 
Electron Temperature 
Fast ions and hot electrons in the laser—plasma interaction, 
11:45301 (J;US) 
Extreme Ultraviolet Radiation 
Spectrum and energy levels of the sodiumlike ion Sr/sup 
27+/, 11:44657 (J;US) 
Heat Flow 
Analytic studies of hot electron transport, 11:45402 (J;US) 
Ton Emission 
Fast ions and hot electrons in the laser—plasma interaction, 
11:45301 (J;US) 
Parametric Instabilities 
Effect of self-generated magnetic field on the two-plasmon 
decay instability in a laser-produced plasma, 11:45265 
(R;XA) 
Plasma Diagnostics 
Development of an x-ray framing camera, 11:45398 (J;US) 
Fast ions and hot electrons in the laser—plasma interaction, 
11:45301 (J;US) 
Green light 2 as an x-ray streak camera fiducial, 11:45395 


G;US) 
i x-ray microscopy with multilayer reflectors 
(invited), 11:45382 (J;US) 

Measurement of 0.1—3-keV x rays from laser plasmas, 
11:45393 (J;US) 

Optical fiducials for x-ray streak cameras at LLE, 11:45396 
(J;US) 

Slitless intensified readout gated spectrometer, 11:45369 (J;US) 

X-ray spectroscopic methods for the of laser- 
ee targets (invited), 11:45383 (J;US) 


nant aniaiidibdandumutnbialtal tin thi 
decay instability in a laser-produced plasma, 11:45265 
(R;XA) 


Direct radiative recombination in a hydrogenic non- 
Maxwellian laser-plasma, 11:45426 (BA;NL) 
Soft X Radiation 
Slitless intensified readout gated spectrometer, 11:45369 (J;US) 
Spectrum and energy levels of the sodiumlike ion Sr/sup 
27+/, 11:44657 (J;US) 
X Radiation 
High-energy x-ray microscopy with multilayer reflectors 
(invited), 11:45382 (J;US) 
X-ray spectroscopic methods for the diagnosis of laser- 
ra targets (invited), 11:45383 (J;US) 
X-Ray Sources 
Characteristics of a laser-generated plasma as source of soft X- 
rays (200 eV - 1 keV), 11:45427 (BA;NL) 
X-Ray Spectra 
Measurement of 0.1—3-keV x rays from laser plasmas, 
11:45393 (J;US) 
LASER-RADIATION HEATING 
Infrared thermographic study of laser ignition, 11:45490 (R;US) 





LASERS 
Backscattering 


Light Amplification by Stimulated Emission of Radiation. 

See also GAS LASERS 
SEMICONDUCTOR LASERS 
X-RAY LASERS 


Phase-conjugation scaling for high-energy lasers. Final report, 
1 July 1982-31 December 1984, 11:43997 (R;US) 
Oxides 


Refractory oxide hosts for a high power, broadly tunable laser 
with high quantum efficiency and method of making same, 
11:44013 (P;US) 

Reviews 


LED provides engineering and electrooptics support to the 
Laser Program, 11:44001 (RA;US) 


Zeeman Effect 
Zeeman Laser Scattering (ZLS): a new light scattering 
technique, 11:44190 (R;US) 
LASL 
Research Programs 
Reversed field pinch: present status to future potential, 
11:45508 (J;US) 
LATENT HEAT STORAGE 
Latent and sensible load distributions in conventional and 
energy-efficient residences. Final report, January 1983- 
January 1986, 11:43334 (R;US) 
LATTICE FIELD THEORY 
Gauge Invariance 
Complex Langevin equations and lattice gauge theory, 
11:44843 (J;US) 


O/sup + +/-2/sup +-+/ glueball mass ratio in non-Abelian 
gauge theories, 11:44841 (J;US) 
Equation 


Complex Langevin equations and lattice gauge theory, 
hg G;US) 


0/sup ++/-2/sup +-+/ glueball mass ratio in non-Abelian 
gauge theories, 11:44841 (J;US) 
LATTICE VIBRATIONS 
Phase Diagrams 
Transfer-matrix approach to estimating coverage 
discontinuities and multicritical-point positions in two- 
dimensional lattice-gas phase diagrams, 11:45172 (J;US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Test Facilities 
Safety analysis of the existing 804 and 845 firing facilities, 
11:44209 (R;US) 
“—. of the existing 851 Firing Facility, 11:44210 


S) 
Safety analysis of the existing 850 Firing Facility, 11:44211 
(R;US) 


Bibliographies 
Bibliography for lead. Final report, 11:44303 (R;US) 


Omaha childhood blood lead and environmental lead: a linear 
total exposure model, 11:44431 (R;US) 
E3-Transitions 
ma of B(E3) values in the trans-lead region, 11:44981 


Exposure Pathway 
Omaha childhood blood lead and environmental lead: a linear 
total exposure model, 11:44431 (R;US) 
High Spin States 
AD of B(E3) values in the trans-lead region, 11:44981 


Neutron Reactions 
Differential and integral experiments of neutron multiplier 
candidate elements, 11:45464 (R;JP) 
Proton Reactions 


Production of yO and Xi-bar® hyperons by 400-GeV protons, 


11:44722 (J;US) 
Risk Assessment 
Dose-response analysis of heavy metal toxicants in man. Direct 
in vivo assessment of body burden, 11:44425 (R;US) 


ERA-11/19 / 2028 


of volatile metals on metal surfaces and the 


11:43851 (R;DD;In German) 


Toxicity 
Bibliography for lead. Final report, 11:44303 (R;US) 
LEAD 194 
Isomeric Nuclei 
Shape coexistence in neutron deficient Pb isotopes, 11:45039 


Shape coexistence in neutron deficient Pb isotopes, 11:45039 
(RA;NL) 
LEAD 207 TARGET 
Deuteron Reactions 
E0 decay of 0* states in Pb, 11:45032 (RA;FI) 
LEAD 208 
E0-Transitions 
E0 decay of 0* states in **Pb, 11:45032 (RA;FI) 
Giant Resonance 
Decay of the giant monopole resonance in ®* Pb, 11:45037 
(RA;NL) 


Ground States 
E0 decay of 0* states in **Pb, 11:45032 (RA;FI) 
LEAD 208 TARGET 
Argon 36 Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Argon 40 Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Carbon 14 Reactions 
In-beam gamma and conversion electron spectroscopy of 
229Ra, 11:45045 (RA;FI) 
Neon 20 Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Nickel 58 Reactions 
Energy dissipation in heavy systems. The transition from quasi- 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
Oxygen 16 Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Proton Reactions 
EO decay of 0* states in ®*Pb, 11:45032 (RA;FI) 
Titanium 48 Reactions 
Energy dissipation in heavy systems. The transition from quasi- 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
LEAD COMPOUNDS 
Diffusion 
Hydrogen diffusion in Pb 8’-alumina, 11:43733 (RA;US) 
LEAD ISOTOPES 


See also LEAD 194 
LEAD 196 
LEAD 208 


Binding Energy 
Investigation of the Sn and Pb isotope structure far from the 
stability band, 11:44946 (RA;SU;In Russian) 
Iron 56 Reactions 
Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(R,JP) 
Iron 58 Reactions 
Mean free paths of relativistic projectile fragments emitted 
from Fe-C and Fe-Pb interactions at 2 A-GeV, 11:44893 
(RJP) 
Nuclear Structure 
Self-consistent description of nuclei near the neutron stability 
boundary, 11:44920 (RA;SU;In Russian) 
LEAD METHOD 


See ISOTOPE DATING 
LEAD-ACID BATTERIES 
Performance 


Performance of advanced lead acid batteries for electric 
vehicles, 11:43153 (R;US) 
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LEAK DETECTORS 
Tracer Techniques 
Investigation and identification of a suitable tracer gas for 
detection of natural gas migration and leaks. Final report, 
August-December 1984, 11:42561 (R;US) 
LEAKAGE 
See LEAKS 
LEAKAGE (NEUTRON) 
See NEUTRON LEAKAGE 


Leak-before-break: international po! 
research. Proceedings, 11:42898 eRUS) 
LEAVES 
Air Pollution 
Interspecfic variation in SO; flux - leaf surface versus internal 
flux, and components of leaf conductance, 11:44232 (R;US) 


and supporting 


Effect of thermal effluents from the Savannah River Plant on 
leaf decomposition rates in onsite creeks and the Savannah 
River, 11:44314 (R;US) 

Morphological Changes 

Acid rain interactions with leaf surfaces: a review, 11:44270 

(BA;US) 
LEGUMINOSAE 
Plant Growth 

Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 

LENSES 
See also ELECTROSTATIC LENSES 
Production 

Curved silicon substrates for multilayer structures, 11:44056 
(R;US) 

LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 


See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 


Color Model 
Looking for colored leptons. II, 11:44768 (J;US) 
Composite Models 
Dynamical mass generation for quarks and leptons, 11:44789 
(RA;PL) 
Spinless-dyon models of composite leptons and quarks, 
11:44795 (J;US) 
Harmonic Oscillator Models 
Isoscalar quarks and leptons in an eight-dimensional space, 
11:44836 (J;US) 
Particle Production 
Looking for colored leptons. II, 11:44768 (J;US) 
LETHAL MUTATIONS 
Mutation Frequency 
Difference in the response of two hybrid stocks of mice to X- 
ray induction of chromosome aberrations in 
stem cells, 11:44417 (J;NL) 
LETHALS 
See LETHAL MUTATIONS 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LIAPUNOV METHOD 
See LYAPUNOV METHOD 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGANDS 
X-Ray Diffraction 
The existence of HsO2 bridging ligands in solution: evidence 
from differential anomalous X-ray scattering, 11:43818 
(BA;US) 


LIGHT BULBS 


Design 
Very high efficacy electrodeless high intensity discharge 
lamps, 11:43975 (P:US) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT SCATTERING 


Interferometry . 
Zeeman Laser Scattering (ZLS): a new light scattering 
technique, 11:44190 (R;US) 
LIGHT SOURCES 
Spectral Functions 
Spectra from a cooling Planckian source, 11:45380 (J;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LICHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
Energy Conservation 
Reduced lighting on freeways during periods of low traffic 
nue Final report, August 1982-August 1985, 11:43361 
;U: 
Energy Consumption 
Case study: Lockheed Building 157 - an innovative deep 
daylighting design for reducing energy consumption, 
11:43286 (RA;US) 
LI 
Flashover 
TLWorkstation code: version 1.0. Volume 5: MULTI-FLASH 
manual, 11:42886 (R;US) 


Lightning phenomenology in the Tampa Bay area, 11:44452 
(;US) 
LIGNITE 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 


processes. Quarterly technical progress report No. 3, April 
1-June 30, 1986, 11:42523 (RUS) 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 3, April 
1-June 30, 1986, 11:42523 (R;US) 

Methanol Fuels 

Costs to convert coal to methanol. Final report, 15 August 

1983-30 September 1984, 11:42767 (R;US) 
LIMESTONE 


Chemical Reactions 
Development of iron oxide catalyzed desulfurization 
by lime sorbents. Part 1 (Sulfation), 11:42496 (RA;US) 
LIMITERS 


Cleanup and gettering during the Beryllium Limiter 
Experiment in Impurity Study Experiment-B, 11:45503 
G;US) 

Hot Spots 

Analysis of graphite-hydrogen-methane kinetics above 1600 K, 

11:45506 (J;US) 
Materials Testing 

Analysis of graphite-hydrogen-methane kinetics above 1600 K, 

11:45506 (J;US) 
Physical Radiation Effects 

Time-resolved erosion measurements at a reference limiter in 

ISX-B using laser-induced fluorescence, 11:45474 (RA;US) 
Surface Cleaning 

Cleanup and gettering during the Beryllium Limiter 
Experiment in Impurity Study Experiment-B, 11:45503 
GUS) 

LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also JAERI LINAC 
LAMPF LINAC 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
Beam Bunching 
Acceleration of a high-current single bunch in a linear 
accelerator, 11:44096 (RA;JP) 





Dynamics 
Investigation of electron beam behaviour in a linear induction 
accelerator, 11:44094 (R;SU;In Russian) 
Beam Luminosity . 
Beam dynamics in a TeV linear collider, 11:44095 (RA;JP;In 
Japanese) 
Beam-Beam Interactions 
Beam dynamics in a TeV linear collider, 11:44095 (RA;JP;In 
Japanese) 


Cost of induction linac driver for inertial fusion for various 
target yields, 11:45463 (R;US) 


Accelerator design, 11:44084 (RA;JP;In Japanese) 
Research 

Accelerator design, 11:44084 (RA;JP;In Japanese) 
RF Systems 
R and D on LASERTRON: laser triggered RF-source for 

linacs in TeV region, 11:44114 (RA;JP) 
Scale Models 

Low power RF measurements on a model of 2Blambda 
Alvarez tank, 11:44105 (R;CA) 

LINEAR Z PINCH DEVICES 


Ballooning Instability 

Resistive effects in EXTRAP, 11:45292 (R;SE) 
Plasma Diagnostics 
Pyroelectric x-ray detectors and x-ray pyrometers, 11:45392 

G;US) 
Tearing 
Resistive effects in EXTRAP, 11:45292 (R;SE) 

LINERS 


Converging xenon shock waves driven by megagauss magnetic 
fields, 11:45296 (R;US) 


Metabolism 
Usefulness of the lipid index for bioaccumulation studies with 


Dephia ma magna, 11:44307 (J:US) 


por oned ame neutral a 11:44376 (P;US) 
pyr aor NATURAL GAS 
Combustion Kinetics 
Effect of obstacles on flames, 11:42581 (J;US) 
Storage Facilities 
Effect of obstacles on flames, 11:42581 (J;US) 
Insulating polymer concrete for LNG impounding dikes, 
11:42582 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Equipment Interfaces 
Fundamental studies with a monodisperse aerosol-based liquid 
oe spectrometry interface (MAGIC- 
report, September 1, 1985-August 31, 
1966 | 11:43794 RUS) 


—_ CRYSTALS 
Domain Structure 


Clock-model description of incommensurate ferroelectric 
‘. and of nematic-liquid-crystal films, 11:43754 (J;US) 
‘exture 
Clock-model description of incommensurate “erroelectric 
and of nematic-liquid-crystal films, 11:43754 (J;US) 
Transmission Electron Microscopy 
Clock-model description of incommensurate ferroelectric 
and of nematic-liquid-crystal films, 11:42754 (J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also .MFBR TYPE REACTORS 
Fuel Rods 
a nee 
Reactor Safety 
New liquid-metal reactor, 11:43119 (J;US) 
Performance characteristics of a reactor vessel air-cooling 
concept for LMR shutdown heat removal, 11:43117 (J;US) 
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Safety features of a small modular liquid-metal reactor, 
11:43116 (;US) 
RHR Systems 
Performance characteristics of a reactor vessel air-cooling 
concept for LMR shutdown heat removal, 11:43117 (J;US) 


Safety features of a small modular liquid-metal reactor, 
11:43116 (J;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Corrosive Effects 
Surface attack on metals in the presence of liquid metals. Final 
report, 11:43422 (R;US) 
Electric Conductivity 
Finite mean-free-paths and the electrical resistivity of liquid 
simple metals and binary alloys, 11:43449 (R;XA) 
Mathematical Models 
Traveling cluster approximation for uncorrelated amorphous 
systems, 11:44675 (RA;US) 
Self-Diffusion 
Temperature dependence of structural and transport properties 
of Jess-simple liquid metals, 11:43444 (R;XA) 


Viscosity 
Temperature dependence of structural and transport properties 
pr coments liquid metals, 11:43444 (R;XA) 
Water Removal 
Sewage sludge dewatering using flowing liquid metals, 
11:43402 (P-US) 
LIQUID WASTES 
See also WASTE WATER 
Filtration 
New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 


Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 
Mathematical Models 
Physics of dense fluids, 11:44678 (R;US) 
Nucleation 

Formation of a solid nucleus in supercooled liquid, 11:44676 
(R;US) 

Phase Transformations 

Formation of a solid nucleus in supercooled liquid, 11:44676 
(R;US) 

Structure Factors 

Structure factors for a binary mixture of quantum and classical 

Fermion liquids, 11:44674 (RA;US) 
Ultrasonic Testing 

Evaluation of ultrasonic beam models for the case of a piston 
transducer radiating through a liquid-solid interface, 
11:44050 (BA;US) 

LITHIUM 


Backscattering 
Ion backscattering from layered targets, 11:45466 (RA;US) 
Chemical Reactions 
Kinetics of liquid lithium reaction with oxygen-nitrogen 
mixtures, 11:45480 (R;US) 
Fire Hazards 
Kinetics of liquid lithium reaction with oxygen-nitrogen 
mixtures, 11:45480 (R;US) 
Muonic Ions 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:44645 (J;US) 
Zeeman Effect 
High-intensity lithium beam for Zeeman spectroscopy, 
11:45366 (J;US) 
LITHIUM 6 TARGET 
Helium 3 Reactions 


Coherent pion production in nuclei, 11:44876 (R;FR) 





2058 / ERA-11/19 


LITHIUM 7 TARGET 
Neutron Reactions 


Integral test of neutron cross section data for future reactor 
materials measurement and analysis of neutron 


spectra, 11:44967 (R;JP) 
LITHIUM ALLOYS 


Structure 
SAXS study of decomposition in Al-2.6 wt % Li alloys, 
11:43468 (RA;US) 
LITHIUM COMPOUNDS 
See also LITHIUM OXIDES 
Diffusion 
Tonic conduction and water diffusion in Li B-alumina, 11:43730 
(RA;US) 
Electric 


Conductivity 
Ionic conduction and water diffusion in Li 8-alumina, 11:43730 
(RA;US) 


Study on inclusion formation mechanism in alpha-LilOs 
crystals, 11:43776 (TJ;US) 
Pyroelectric Effect 
ic x-ray detectors and x-ray pyrometers, 11:45392 
GUS) 


Pyroelectric x-ray detectors and x-ray pyrometers, 11:45392 


type 
solution, 11:43745 (R;US) 
LITHIUM OXIDES 
Ton 


Ion-induced decomposition and mixing effects in LiNbOs, 
11:43701 (RA;US) 


LITHIUM-SULFUR BATTERIES 
Electrical Insulators 
Li corrosion resistant glasses for headers in ambient 
temperature Li batteries, 11:43158 (P;US) 
Seals 
Li corrosion resistant glasses for headers in ambient 
temperature Li batteries, 11:43158 (P;US) 
LIVER 
Blood Circulation 
Quantitative evaluation of the liver hemodynamics in cirrhotic 
patients, 11:44362 (RA;MX;In Spanish) 
LIVER CELLS 
Biological Radiation Effects 
Synergistic induction of altered hepatocyte foci by combined 
gamma radiation and diethyinitrosamine administered to 
neonatal rats, 11:44414 (J:US) 


Changes 
Synergistic induction of altered hepatocyte foci by combined 
gamma radiation and diethylnitrosamine administered to 
neonatal rats 11344414 G:US) 
LIVER CIRRHOSIS 
Diagnosis 


Quantitative evaluation of the liver hemodynamics in cirrhotic 
patients, 11:44362 (RA;MX;In Spanish) 
LMFBR TYPE REACTORS 


See also EBR-2 REACTOR 
SUPER PHENIX REACTOR 


After-Heat Removal 
EBR-II shutdown het removal testing program results and 
plans, 11:43126 (J;US) 
Experimental and analytical investigation of unprotected loss- 
of-flow events in EBR-II, 11:43127 (J;US) 


characteristics of the integral fast reactor concept, 
11:43138 (B;US) 


Inspection 
Optical fiber inspection system, 11:42970 (P;US) 
Nozzles 


Inlet nozzle assembly, 11:42968 (P;US) 
Nuclear Fuels 
Impact of FY 1987 budget on advanced reactor 
programs at Oak Ridge National Laboratory, 11:43054 
(R;US) 


LONG-LENS SPECTROMETERS 
Physical Radiation Effects 


Reactor Accidents 

Experimental and analytical investigation of unprotected loss- 
of-flow events in EBR-II, 11:43127 (J;US) 

Experimental determination of the dynamic shape factor of 
primary sodium peroxide aerosols, 11:43050 (R;FR;In 
French) 

Reactor Components 
Positioning and locking apparatus, 11:42969 (P;US) 
Reactor Core Disruption 

Indirect measurement of the solid/liquid interface using the 

minimization technique, 11:43095 (J;US) 
Reactor Cores 
Local hetesogensity effects on emell-cample worths, 103962 


iti the **Cf source-driven 
Senos octeeaietonaen 11:42961 (R;US) 
Reactor Safety 

EBR-II shutdown het removal testing program results and 
plans, 11:43126 (J;US) 

Impact of FY 1987 budget on advanced reactor 
— ee 11:43054 
(R;US) 


LSPB integrated safety approach, 11:43114 G;US) 
Safety characteristics of the integral fast reactor concept, 
11:43138 (B;US) 
SAFR: a of safety and innovation in LMR design, 
11:43115 G;US) 
Study of thermal stratification phenomena in an LMFBR hot 
plenum, 11:43125 (J;US) 
Reactor Vessels 
Study of thermal stratification phenomena in an LMFBR hot 
plenum, 11:43125 (J;US) 
Research Programs 
Testimony of Fred R. Mynatt before the Subcommittee on 
Energy Research and Production of the Committee on 
Science and Technology, US House of Representatives, 
11:42949 (R;US) 
Safety 
Safety characteristics of the integral fast reactor concept, 
11:43138 (B;US) 
Subcritical measurements the **Cf source-driven 
neutron noise analysis method, 11:42961 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOCOMOTIVES 
Constraints 
Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 


Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
Fuels 
Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
Market 
Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
LOFT REACTOR 
Reactor Safety Experiments 
Analysis of LOFT experiment L6-8C-3 using the RELAPS 
code, 11:43110 (J;US) 
LOGIC CIRCUITS 
Physical Radiation Effects 
Factors contributing to CMOS static RAM upset, 11:44186 
(R;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 





|, See COOLANT LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
‘See LASL 
LOSS OF COOLANT 
Computer Calculations 
Qualification of calculation codes for loss of coolant accident 
(LOCA) analysis in PWR type reactors, 11:43051 (R;BR;In 
Portuguese) 


Simulation 
Analysis of LOFT experiment L46-8C-3 using the RELAPS 
code, 11:43110 (J;US) 
Fission Product Release 
Description of an in-pile experiment (FLASH), 11:42916 
(R;FR;In French) 
of fission product release out of the fuel in 
accidental conditions (PWR loss of coolant), 11:42915 
(R;FR;In French) 
Heat Transfer 
BWR LOCA analysis program 
bundles, 11:43113 (J;US) 
Core thermal response and mass distribution during vessel mass 
depletion associated with a SBLOCA, 11:43056 (R;US) 
Evaluation of the FLECHT-SEASET correlation for use in 
peak cladding predictions during reflood, 
11:43111 (J;US) 


Thermal-hydraulic design of PIPER-ONE loop, 11:43107 
G;US) 


Hydraulics 
BWR LOCA analysis program considering flow patterns in 
bundles, 11:43113 (J;US) 
Core thermal response and mass distribution during vessel mass 
depletion associated with a SBLOCA, 11:43056 (R;US) 
Evaluation of the FLECHT-SEASET correlation for use in 
peak cladding temperature predictions during reflood, 
11:43111 (;US) 
Thermal-hydraulic design of PIPER-ONE loop, 11:43107 
(J;US) 
R Codes 
RELAP 4/MOD 6 boiling water nodalization study, 11:43079 
(R;AT) 


Regulatory Guides 
Qualification of calculation codes for loss of coolant accident 
(LOCA) analysis in PWR type reactors, 11:43051 (R;BR;In 


Safety analysis of the upgraded JRR-3 with HEATINGS code, 
11:43062 (R;JP;In Japanese) 
Simulation 


Core heatup analysis of a small pebble-bed HTGR, 11:43123 
G;US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Hydrology 
First status report on regional ground-water flow modeling for 
Vacherie Dome, Louisiana, 11:42663 (R;US) 
Potentiometric-level monitoring program: Mississippi and 
Louisiana. Annual status report for fiscal year 1984, 11:42666 
(R;US) 
Salt Deposits 
Potentiometric-level monitoring program: Mississippi and 
Louisiana. Annual status report for fiscal year 1984, 11:42666 


vailability 
Trend analysis for light water reactor units performance. 
Availability predictions for Finnish nuclear power units, 
11:42902 (R;FT) 
Radiation Protection 


Operation of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 


ERA-11/19 / 2068 


Reactor Operation 
Operation of Finnish nuclear power plants. Quarterly report 
October-December 1984, 11:42942 (R;FI) 
of Finnish nuclear power plants. Quarterly report, 2: 
quarter 1985, 11:42943 (R;FI) 
Reactor Safety 
Operation of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1984, 11:43086 (R;FI) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
Availability 
Trend analysis for light water reactor units performance. 
Availability predictions for Finnish nuclear power units, 
11:42902 (R;F) 
Radiation Protection 
ion of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 
Reactor Operation 
Operation of Finnish nuclear power plants. Quarterly report 
October-December 1984, 11:42942 (R;FI) 
of Finnish nuclear power plants. Quarterly report, 2. 
quarter 1985, 11:42943 (R;FI) 
Reactor Safety 
Operation of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 
Safety-related incidents at the Finnish nuclear plants. 
Quarterly report: 1. and 2. quarter 1985, 11:43087 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1984, 11:43086 (R;FI) 


LOW DOSE IRRADIATION 


Research in theoretical radiobiology and radiological physics. 
Progress report, May 1-November 30, 1986, 11:44401 (R;US) 
LOW INCOME GROUPS 
Energy Expenses 
Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Plasma Simulation 
eer eae 
three dimensions, 11:45418 (J;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Classification 
Radionuclide correlations in low-level waste, 11:42905 (J;US) 
Legislation 
Plans and schedules for implementation of US Nuclear 
Regulatory Commission 


simulation model in 


(P.L. 99-240), 11:42728 (R;US) 
Liquid Wastes 
Development of empirical relationships for hydrofracture 
grouts, 11:42689 (J;US) 
Maritime Transport 
“un of LLW by intercoastal maritime service, 11:42659 
J;US) 
Mill Tailings 
Advanced membrane filtration process for treatment of 
uranium mill tailings wastewater, 11:42692 (J;US) 
Radioactive Waste Disposal 
Commercial disposal of low-level radioactive wastes from 
institutions, 11:42698 (J;US) 
Development of multi-walled SFPIC high-integrity containers, 
11:43969 (J;US) 
On-site disposal of commercial radioactive waste: the 
ONSITE/MAXI1 computer program, 11:42699 (J;US) 
On-site low-level waste disposal, 11:42700 (J;US) 
Optimisation of radioactive waste management systems using 
weighted measures of economic and radiological impact, 
11:42667 (R;GB) 
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Radioactive Waste 
Interstate low-level radioactive waste compacts: related 
regulatory and economic issues for institutional waste 
generators, 11:42697 (J;US) 
California's low-level waste: enhaslien dike 
generators, 11:42694 (J;US) 
ing for management of low-level radioactive waste after 
1985, 11:42693 (J;US) 
Special problems of institutions 
radioactive wastes, 11:42696 (J;US) 
Radioactive Waste 
Radioactive waste processing apparatus, 11:42704 (P;US) 
Solidification 


Development of empirical relationships for hydrofracture 
grouts, 11:42689 (J;US) 
Radioactive waste processing apparatus, 11:42704 (P;US) 


Comparison of SUREPAK life cycle costs to other methods of 
low-level radioactive waste management, 11:42702 (J;US) 
Functional criteria of low-level radioactive waste management 
systems, 11:42701 (J;US) 
Voiume 
Long-term radwaste planning to reduce impact of the LLW 
Act of 1980, 11:42908 (J;US) 
Waste Water 
Advanced membrane filtration for treatment of 
uranium mill tailings wastewater, 11:42692 (J;US) 
LUBRICATING OILS 
Biodegradation 
Literature survey and data base assessment: microbial fate of 
diesel fuel and fog oils, 11:42548 (R;US) 
LUCIE-2 REACTOR 
Fuel Management 
Initiatives to improve fuel cycle economics at St. Lucie Unit 2, 
11:42948 (J;US) 


small volumes of 


Radiation Doses 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Radiation Injuries 
Modification of WR 2721 of acute and chronic effects of 
radiation injury to the lung. Annual report, 1 September 
1982-31 August 1983, 11:44393 Rus 
Modification of WR2721 of acute and chronic effects of 
radiation injury to the lung. Annual report, 1 September 
1983-31 January 1984, 11:44394 (R;US) 
LUTETIUM 
Crystal-Phase Transformations 
Electronic and structural properties of Lu under pressure: 
Relation to structural phases of the rare-earth metals, 
11:43535 (J;US) 
Electronic Structure 
Electronic and structural properties of Lu under pressure: 
Relation to structural phases of the rare-earth metals, 
11:43535 (J;US) 
LUTETIUM 173 
Beta Decay 
621.77KEV level excited in the B-decay of '*Lu, 11:45017 
(RA;SU;In Russian) 


Fragmentation of single-particle states in rare earth nuclei, 
11:44996 (RA;SU;In Russian) 
LUTETIUM 176 
Energy-Level Transitions 
Further development of energy-level transitions of 'Lu, 
11:45018 (RA;SU;In Russian) 
HYDRIDES 


Debye Temperature 
Debye temperature and static displacements in LuHsub(x) 
from energy dispersive X-ray diffraction, 

11:43570 (J;DE) 

X-Ray Diffraction 

Debye temperature and static displacements in LuHsub(x) 
crystals from energy dispersive X-ray diffraction, 

11:43570 (J;DE) 


Crystal-field analysis of Tm** and Yb** in YPO, and LuPO,, 
11:43675 (RA;US) 
Crystal Lattices 
EPR observations of the trivalent state of hafnium and 


Crystal-field analysis of Tm** and Yb* in YPO, and LuPO,, 
11:43675 (RA;US) 
LWBR TYPE REACTORS 
Spent Fuel Storage 
Dry well storage of spent LWBR fuel, 11:42967 (J;US) 
LWGR TYPE REACTORS 
Neutron Transport Theory 
Single-velocity calculation of cylindrical cells with highly 
annular zone, 11:42950 (R;SU;In Russian) 


Liapunov stability, non-wanderingness and 
Poisson stability, 11:45254 (R;XA) 


gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Processes 


Effect of maceral properties on the comminution of coal. 
Technical progress report, April 1-June 30, 1986, 11:42508 


(R;US) 
MACHINE PARTS 
Acoustic Testing 
The effects of surface roughness on subsurface defect detection 
using acoustic microscopy, 11:44042 (BA;US) 
Defects 


The effects of surface roughness on subsurface defect detection 
using acoustic microscopy, 11:44042 (BA;US) 
Roughness 


The effects of surface roughness on subsurface defect detection 
using acoustic microscopy, 11:44042 (BA;US) 
TOOLS 


See also GRINDING MACHINES 
Automation 
Designing turning operations for automated untended 
manufacturing, 11:43965 (R;US) 
Design asl 
manufacturing, 11:43965 (R;US) 
Diamond machine tool face lapping machine, 11:43987 (P;US) 
Diamonds 
Diamond machine tool face lapping machine, 11:43987 (P;US) 
MAGIC NUCLEI 


Single-two-and three-quasiparticle nuclear states in the magic 
region near Z=64, N=82, 11:44945 (RA;SU;In Russian) 
NUMBERS 





Energy Levels 
Alpha-induced fragmentation of highly excited states in “Mg, 
11:44908 (RA;NL) 
Energy-Level Transitions 
Effective interactions and monopole transitions in light nuclei, 
11:44894 (RA;NL) 
MAGNESIUM 24 REACTIONS 
Carbon 12 Reactions 
Statistical ‘doorway’ role of the dinucleus in heavy ion deep 


Alpha-induced fragmentation of highly excited states in *Mg, 
11:44908 (RA;NL) 
Isoscalar monopole and dipole strength in **Mg, 11:44907 
(RA;NL) 
MAGNESIUM 26 
Isobaric Analogs 
Search for an effective interaction in the (*He, t) reaction, 
11:44906 (RA;NL) 
MAGNESIUM COMPLEXES 
Raman Spectroscopy 
Resonance Raman spectra of metallooctaethylporphyrin cation 
radicals with a/sub lu/ and a/sub 2u/ orbital character, 
11:43879 (J;US) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM OXIDES 
Excited States 
Excited triplet state resonance Raman spectra of jum, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Reactions 


Excited triplet state resonance Raman spectra of jum, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Raman 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
MAGNESIUM IONS 
Recombination 
Dielectronic recombination of Mg* in the presence of electric 
fields, 11:44624 (J;US) 
MAGNESIUM OXIDES 
Breakdown 
Physical parameters associated with the dielectric breakdown 
of MgO crystals at high temperatures, 11:43720 (RA;US) 
Lattices 


EPR powder pattern analysis for cubic sites of Fe** in MgO, 
11:43721 (RA;US) 

Luminescence from oxygen vacancies in MgO crystals 
thermochemically reduced at high temperatures, 11:43681 
(RA;US) 

Thermoluminescence of alkaline earth oxides X irradiated at 
low temperatures, 11:43679 (RA;US) 


Diffusion of oxygen in MgO, 11:43744 (RA;US) 


Time dependence of the current injection phenomena in nickel- 
doped MgO crystals at high temperatures, 11:43719 (RA;US) 
Ion Mobility 
Cation transport in a 11:43743 (RA;US) 
Physical Radiation Effects 
Anomalous perturbed magnesium vacancy in nickel-doped 
MgoO, 11:43718 (RA;US) 
Effect of ionizing radiation on nickel-doped MgO, 11:43682 
(RA;US) 
Vacancies 
Anomalous perturbed magnesium vacancy in nickel-doped 
MgO, 11:43718 (RA;US) 
MAGNET COILS 
See also PULSED MAGNET COILS 


TFTR Mirnov loop system, 11:45379 (J;US) 
MAGNETIC ANALYZERS 
Design 
Design concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
Diagnostics of space plasmas (invited), 11:44564 (J;US) 
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Operation 
ign concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC COMPRESSION 
Radiation diagnostics in extremely harsh environments, 
11:45461 (R;US) 
MAGNETIC FLUX 


ic flux generation and its relaxation in Reversed 
Field Pinch, 11:45273 (R;JP) 


Converging xenon shock waves driven by megagauss magnetic 
fields, 11:45296 (R;US) 
MAGNETIC LENS SPECTROMETERS 
Accuracy 
Proposal for a new method for multipolarity determinations: an 
application of the electron-positron correlation in 
internal-pair transitions, 11:44165 (RA;FI) 
MAGNETIC MIRROR CONFIGURATIONS 
Ton Waves 
ICRF wave propagation and in tokamak and mirror 
magnetic fields - a full-wave calculation, 11:45422 (J;NL) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also BUMPY TORI 


MFTF DEVICES 
TANDEM MIRRORS 


Ton Cyclotron-Resonance 
Numerical solution of ICRF fields in axisymmetric mirrors, 
11:45423 (J;NL) 
MAGNETIC MONOPOLES 
Capture 
Magnetic monopoles and strange matter, 11:44734 (R;XA) 


Density 
Magnetic monopoles and strange matter, 11:44734 (R;XA) 
Renormalization 


Electron-monopole interaction as a Wess-Zumino term, 
11:44816 (R;XA) 
MAGNETIC REFRIGERATORS 


Magnetic refrigeration apparatus with heat pipes, 11:43974 
(P;US) 
Models 
Transient analysis of a magnetic refrigerator. Final report, 
11:43944 (R;US) 
MAGNETIC SURFACES 
Stochasticity reduction, 11:45233 (J;US) 
MAGNETIC VORTICES 


See MAGNETIC FLUX 
MAGNETOACOUSTIC WAVES 
Simulation 


Numerical application of the parabolic approximation method 
for fast magnetosonic wave propagation in tokamaks, 
11:45421 (J;NL) 

MAGNETOHYDRODYNAMICS 
Research Programs 
Annual status report 31 December 1984, 11:45263 (R;NL) 
Three-Dimensional Calculations 

Semi-implicit method for long time scale 
magnetohydrodynamic computations in three dimensions, 
11:44684 (J;US) 

MAGNETOMETERS 
See also VIBRATING SAMPLE MAGNETOMETERS 
Design 

Apparatus for galvanomagnetic studies of metals, 11:44194 

(RA;US) 
Performance 

Apparatus for galvanomagnetic studies of metals, 11:44194 

(RA;US) 


MAGNETOSONIC WAVES 
See MAGNETOACOUSTIC WAVES 
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Electron Drift 
Strong electron bidirectional in the distant tail: 
ISEE 3 observations of polar rain, 11:44568 (J;US) 
Filaments 
Filamentary structures in the magnetotail lobes, 11:44562 
(R;US) 
Magnetic Storms 
Detailed observations of the plasma sheet during a substorm on 
April 24, 1979, 11:44565 (J;US) 
Plasma Sheet 
Detailed observations of the plasma sheet during a substorm on 
April 24, 1979, 11:44565 (J;US) 
Warped neutral sheet and plasma sheet in the near-earth 
geomagnetic tail, 11:44566 (J;US) 
MAHOGANY TREES 
See TREES 
MAIZE 
Radiodisinfestation 
Basic study of electron irradiation technique in disinfestation 
process of maize, 11:42735 (R;JP) 
Migration 


Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
MALIGNANCIES 
See NEOPLASMS 
MAN 
All of mankind, of any age or of either sex. 
Biological Radiation Effects 
Chromosome studies of ten irradiated persons from Ciudad 
Juares, Chihuahua, 11:44403 (RA;MX;In Spanish) 
Memory Devices 
Ultrametric organization of memories in a neural network, 
11:44320 (R;XA) 
Kinetics 


Additional short-term plutonium urinary excretion data from 
the 1945-1947 plutonium injection studies, 11:44410 (R;US) 
MANGANESE 


The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
Spectroscopy 


The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
Separation Processes 
Rapid radiochemical separation of short-lived radionuclides in 
neutron-activated samples. Final report for the period 1 
August 1982-30 September 1985, 11:43795 (R;XA) 
X-Ray Spectra 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
MANGANESE 53 
Energy Levels 

Levels in **Mn from the °*Cr(tau, d) reaction, 11:44913 

(RA;PL) 
MANGANESE 54 
Uptake 

Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 

Soil-plant transfer factors - experimental values (*7Cs, Co, 
14Ce, Sr, **Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 

ALLOYS 
Ferromagnetism 

Ferromagnetism in reentrant P-italicd-italicFe/sub x- 

italic/Mn/sub y-italic/, 11:43529 (J;US) 
Muon Probes 

Ferromagnetism in reentrant P-italicd-italicFe/sub x- 

italic/Mn/sub y-italic/, 11:43529 (J;US) 
Physical Radiation Effects 

Neutron-induced swelling and microstructural development of 
simple Fe-Mn and Fe-Cr-Mn alloys in FFTF, 11:45435 
(RA;US) 

Spin Glass State 

Magnetic excitations in CuMn spin-glass alloys, 11:43475 

(RA;US) 


MANGANESE COMPLEXES 
Absorption Spectra 
Manganese in photosynthetic oxygen evolution: An edge and 
EXAFS study, 11:42817 (BA;US) 
Chemical Preparation 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Crystal Structure 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 


Properties 

Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 

Photoelectron Spectroscopy 

Manganese in photosynthetic oxygen evolution: An edge and 
EXAFS study, 11:42817 (BA;US) 

X-Ray Spectra 


Manganese in photosynthetic oxygen 
EXAFS study, 11:42817 (BA;US) 
MANGANESE COMPOUNDS 
See also MANGANESE TELLURIDES 
Electronic Structure 
Electronic structure factors of en hc bond 
activation. The photoelectron spectroscopy of 
(cyclohexenyl)manganese tricarbonyl, 11:43889 (J;US) 
Neutron Diffraction 


evolution: An edge and 


-temperature spin dynamics of a cubic ferromagnet 
Pd2MnSn, 11:43530. oa. US) 
Spin Waves 
-temperature spin dynamics of a cubic ferromagnet 
PdeMnSn, 11:43530 (J;US) 
Toxicity 
Neurobehavioral toxicity of organometallic fuel additives, 
11:44427 (RA;US) 
MANGANESE FLUORIDES 
Mathematical Models 
Ionic potential models in insulators having the rutile structure, 
11:45167 (RA;US) 
MANGANESE ISOTOPES 


See also MANGANESE 53 
MANGANESE 54 


Tissue Distribution 
Neurobehavioral toxicity of organometallic fuel additives, 
11:44427 (RA;US) 
MANGANESE TELLURIDES 
Bond Lengths 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:43769 (J;US) 
Electrical Properties 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:43769 (J;US) 
Energy Gap 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:43769 (J;US) 


Properties 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:43769 (J;US) 
Phase Studies 


Silesd eemicendetiogned lontentiiond 
phase of MnTe, 11:43769 (J;US) 
Production 
Synthesis of dilute magnetic semiconductors by ion 
implantation (CdMnTe synthesis), 11:43636 (R;US) 
MANIPULATORS 
Design 
Joint motion clusters in servomanipulator operation, 11:42645 
(R;US) 
MANNOMUSTINE 
See ALKYLATING AGENTS 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 





Digestion 
Contribution to the study of the methanation in performing 
reactors: application to the pig slurries, 11:42751 (R;FR;In 
French) 
Preliminary results of a methane-producing energy-integrated 
tropical dairy farm, 11:42761 (BA;US) 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
Bound State 
Logarithmic corrections to the uncertainty principle and 
infinitude of the number of bound stutes of n-particle 
systems, 11:45218 (R;BR) 
Electron-Electron Interactions 
On the boscnization of the many electron problem, 11:44810 
(R;XA) 
Functionals 


Time-dependent density functional theory for multi-component 
systems, 11:45211 (R;XA) 


Angular potential second-order functions, 11:45222 (RA;SU;In 
Russian) 
Shasitionh Soadede 
ee 11:45202 


MARCASITE 
Catalytic Effects 
Iron sulfide catalysis in coal liquefaction, 11:42473 (BA;US) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 


RESEARCH 
needs of small and medium size manufacturers, 
11:45530 (J;US) 


L, contraction for systems of conservation laws. Technical 
summary report, 11:45248 (R;US) 
MASS SPECTROMETERS 


Accuracy 
Americium determination using an isotope dilution mass 
spectrometry technique, 11:42633 (BA;US) 
MASS SPECTROSCOPY 


LC/MS). Progress report, September 1, 1985-August 31, 
ouilist 11:43794 RUS) 


Sample Preparation 
Sample preparation unit (SPU) (Uranium and plutonium 
sample preparation for mass spectrometric analysis), 11:43797 
(R;XA) 
Energy Conservation 
Br es pgs erp Ae etn -aseraamne’ se ore 
Program: a new fuel savings evaluation —— 
application to programs operated in two Massachusetts 
a 


No. 2 home heating oil program, 1985-1986 heating season. 
Final report, 11:43226 (R;US) 
CHUSETTS INSTITUTE OF 
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Bibliographies 
Technical literature reference guide and professional activities 
of the Metals and Ceramics Division, January 1-March 31, 
1986, 11:43419 (R;US) 
Fracture Mechanics 
Dislocation shielding model of fracture toughness, 11:43504 
(RA;US) 
Dislocation interactions in the presence of cracks, 11:43508 
(RA;US) 
Elastic interaction of a wedge crack with a screw dislocation, 
11:43507 (RA;US) 
Inclined dislocation emission at a shield crack tip, 11:43505 
(RA;US) 
Fracture Properties 
Dislocation shielding model of fracture toughness, 11:43504 
(RA;US) 
Inclined dislocation emission at a shield crack tip, 11:43505 
(RA;US) 
Research Programs 
Crystal growth and characterization program, 11:43417 
(RA;US) 


i subsidence, and legal 
ramifications of potential coal liquefaction plant sitings. 
Quarterly report, July 1-September 30, 1984, 11:42456 
(R;US) 

MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (FERROELECTRIC) 

See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS RECOVERY 

Literature searches on metal recovery by leaching and 
carbothermic reduction, 11:42499 (R;US) 
Technology Assessment 
Resource recovery: the state of technology, 11:43400 (R;US) 

MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 


See also NONDESTRUCTIVE TESTING 


Method and apparatus for analyzing the internal chemistry and 
compositional variations of materials and devices, 11:44052 


(P;US) 
MATHEMATICAL MANIFOLDS 
Symmetry 


Breaking 
Quotient of manifolds by discrete groups, 11:44813 (R;XA) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
CRYSTAL MODELS 
HARMONIC OSCILLATOR MODELS 
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Performance Testing 
Examination of methodologies for uncertainty 
cnalyels in esseseniout models, 11:44296 (J;US) 


Reviews 
Physics of dense fluids, 11:44678 (R;US) 


Sensitivity 
Hybrid deterministic for automated sensitivity and 
uncertainty analysis, 11:45544 (R;US) 
Analysis 


Hybrid deterministic lure for automated sensitivity and 
uncertainty analysis, 11:45544 (R;US) 
MATHEMATICAL OPERATORS 
See also QUANTUM OPERATORS 
Commutators 
On some classes of unbounded commutants of unbounded 
operator families, 11:45255 (R;XA) 
Topology 
On some classes of unbounded commutants of unbounded 
operator families, 11:45255 (R;XA) 
MATRICES 
See also DENSITY MATRIX 
S MATRIX 


tial and 
11:45536 (R;US) 


matrix computations. Interim report, 


Calculations 
Matrix multiplication on a multicomputer system with 
switchable main memory modules, 11:45580 (BA;US) 
Numerical Solution 
Explicit block diagonal decomposition of block matrices 
corresponding to and regular structures of finite 
size, 11:45250 (R;US) 


Scattering 

Resonance widths and positions by an algebraic approach, 
11:44687 (R;US) 
MATRIX ELEMENTS 


Codes 
User’s manual of the program NPBOS, 11:45556 (R;JP) 
TERIALS 


MATRIX MA’ 
Ion Implantation 
and selection of a matrix alloy for *Kr 
encapsulation, 11:42679 (R;US) 
Materials Testing 
Development and selection of a matrix alloy for “Kr 
encapsulation, 11:42679 (R;US) 
MATTER 


See also NUCLEAR MATTER 
QUARK MATTER 


Charged-Particle Transport 
Slow electrons in condensed matter, 11:45129 (J;US) 
MAXWELL EQUATIONS 
Lorentz Invariance 


Extended formulation of Maxwell's equations, 11:44752 (R;SE) 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MECHANICAL STRUCTURES 
See also SUPPORTS 
D Codes 
DYNAS3D course notes, fall 1982: CE 3151-12. Revision 1, 
11:43961 (R;US) 


Teaiies of istic identification of li ian, 
structural system interaction by phase resonance, 11:43953 
(RA;BR) 

Dynamic Loads 

DYNAS3D course notes, fall 1982: CE 3151-12. Revision 1, 
11:43961 (R;US) 


Fatigue 
Reliability of structural systems subject to fatigue, 11:43954 
(RA;BR) 
Finite Element Method 
Utilization of FE-systems for structural analysis of KWU-type 
1300 MW PWR ‘convoy’, 11:42929 (RA;BR) 


of the Conference on Structural Analysis and 
Design of Nuclear Power Plants. Vol. 2, 11:43950 (R;BR) 
Reinforced Concrete 
Design of reinforced concrete members based on structural 
mechanics, 11:43007 (RA;BR) 


Reliability 
Reliability of structural systems subject to fatigue, 11:43954 


(RA;BR 
11:43059 (RA;BR) 
Risk Assessment 
Seismic fragility analysis for NPP structural components, 
11:43059 (RA;BR) 
Seismic Effects 
Proceedings of the Conference on Structural Analysis and 
Design of Nuclear Power Plants. Vol. 2, 11:43950:(R;BR) 
Seismic analysis of axisymmetric shells, 11:43057 (RAJBR) 
Stress Analysis 
ings of the Conference on Structural Analysis and 
Design of Nuclear Power Plants. Vol. 2, 11:43950 (R;BR) 
MEDICAL SUPPLIES 


Implantable apparatus for localized heating of tissue, 11:44424 
(P;US) 

Method and device for i 

anastomosis, 11:44379 (P;US) 
Sterilization 


Industrywide studies report: walk-through survey of American 
. ion, Irwindal 


blood vessels during 


Pharmaseal, American Hospital Corporation, 
California (Ethylene oxide), 11:44228 (R;US) 
MEDICINES 
See DRUGS 
MEDIUM-HEAD HYDROELECTRIC POWER PLANTS 
Prior to August 1978 HYDROELECTRIC POWER PLANTS 


ol ; eee 
reduction of fossil fuels. Final report, 11:42779 (R;US) 


35. Conference on nuclear and nuclear structure. 
Summaries of reports, 11:44863 (R;SU;In Russian) 
Joliot-Curie school of nuclear physics. Nuclear structure at 


symposium on 
particle physics Kazimierz, Poland, 24-28 May 1982, 
11:44688 (R;PL) 
Proceedings of the workshop on the future accelerator and 
physics, 11:44706 (R;JP) 
MELANOCYTES 


See ANIMAL CELLS 
MELUSINE-1 REACTOR 
Fuel Assemblies 
of the neutronic evolution of LWR fuels in 
MELUSINE (PWR fuels), 11:42917 (R;FR;In French) 
MEMBRANES 
See also CELL MEMBRANES 
Pervaporation separation of ethanol-water mixtures using 
polyethylenimine composite membranes, 11:42771 tt» 


Fabrication 
Manufacture, observation, and test of membranes with 
locatable single pores, 11:44199 (J;US) 
Performance Testing 
Manufacture, observation, and test of membranes with 
locatable single pores, 11:44199 (J;US) 
Production 


11:43626 (P;US) 
MERCAPTANS 


See THIOLS 
MERCAPTOALANINE-BETA 
See CYSTEINE 
MERCURY 
Aqueous Solutions 
Process for 
11:43942 (P;US) 


Distribution 
Partitioning and chemical of volatile trace elements 
during inert gas oil shale retorting, 11:42621 (RA;:US) 


mercury from aqueous solutions, 





Photoemission : 

Increasing quantum yield of sodium salicylate above 80 eV 
photon energy: for photoemission cross 
sections, 11:44627 (J;US) 

Removal 

Process for mercury from aqueous solutions, 

11:43942 (P;US) 
— 


‘emperature dependence of structural and transport properties 
vel ieseinpl gud metal, 13444 (XA) 


‘emperature dependence of structural and transport properties 
ote id me 11:43444 (R;XA) 


Teaonn east 
Effect of growth rate on the compositional variations in 
directionally solidified Hg(1-x)Cd/sub xSe/, 11:43466 
(RA;US) 
Crystal Growth 


Effect of growth rate on the variations in 


compositional 
directionally solidified Hg(1-x)Cd/sub xSe/, 11:43466 
US) 


ordering lynamics in potassium 
mercurographitides, 11:43671 (RA;US) 
MERCURY IONS 
Bond Lengths 
Mercurous di-ion (Hgai2), a theoretical study, 11:43849 (R;US) 
Dissociation Energy 
Mercurous di-ion (Hg.**), a theoretical study, 11:43849 (R;US) 
Electronic Structure 
Mercurous di-ion (Hg2**), a theoretical study, 11:43849 (R;US) 
MERCURY ISOTOPES 
Energy Levels 
Excitation of nucleus high-lying levels in resonance 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
Resonance Scattering 
Excitation of nucleus high-lying levels in resonance scattering 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 


Angle-resolved photoemission study of the valence band 
dispersion along major symmetry directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 
Spectroscopy 


photoemission study of the valence band 
dispersion along major directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 
Gap 


Angle-resolved photoemission study of the valence band 
dispersion along major directions for CdTe and 
HgCdTe, 11:43841 (BA;US) 


MESON SPECTROSCOPY 
Qualitative features of the glueball spectrum, 11:44780 (J;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
Isospin 
Isospin violation in mesons and the constituent-quark masses, 
11:44761 (J;US) 
Quark Model 
violation in mesons and the constituent-quark masses, 
11:44761 (J;US) 


Characterization of the organization of the genome of 
methanogens and development of genetic exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
June 30, 1986, 11:44327 (R;US) 

‘AGALAXY 


See UNIVERSE 
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METAL INDUSTRY 
Cost 
Bonneville Power Administration's 1986 variable industrial 
power rate proposal. Final study (Aluminum smelters), 
11:43231 (R;US) 
Gas Furnaces 
position of natural gas: steel-reheat 
Topical report, January 1985-May 1986, 11:42563 (R;US) 
Materials 


Health-hazard evaluation report HETA 82-309-1630, Inland 
Steel, East Chicago, Indiana, 11:44240 (R;US) 
Natural Gas 
Cornyetitive position of natural gas: steel-reheat applications. 
Lopical report, January 1985-May 1986, 11:42563 (R;US) 
Steels 
Competitive position of natural gas: steel-reheat applications. 
Topical report, January 1985-May 1986, 11:42563 (R;US) 
METALLIC GLASSES 
Corrosion Protection 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; FerCrioPisCr; FeroMorCrsPisCr), 11:43441 
(R;US) 
Corrosion Resistance 
Corrosion-resistant amorphous metallic ; engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; Fe;CrioPisC;; FeroMorCrsPisC;), 11:43441 


6, 1, 
1985 (MoRnB; FerCrioPisC;; FeroMo7CrsPisC;), 11:43441 
(R;US) 
Plasma deposition of amorphous metal alloys, 11:43571 (P;US) 
Fabrication 


Method and apparatus for performing in-situ vacuum-assisted 
metal to glass sealing, 11:44055 (P;US) 
Phase Transformations 
Study of non-isothermal phase transformation in As,Ses-As:Tes 
glasses, 11:43648 (R;XA) 


Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
iahenaiiitiion 11:43533 GU G;US) 

Vacuum Welding 

Method and apparatus for performing in-situ vacuum-assisted 

metal to glass sealing, 11:44055 (P;US) 
METALLURGY 
Use of a more specific term is ; see also 
EXTRACTIVE METALLURGY or FABRICATION. 
See also ELECTROMETALLURGY 
Isotope Applications 
7. colloquium on technical applications of radioisotopes in 
mining and metallurgy. Synopses of the papers, 11:44166 
(R;DD;In German) 
METALS 
See also ACTINIDES 
ALKALI METALS 


ALKALINE EARTH METALS 
ALUMINIUM 


Die-target for dynamic powder consolidation, 11:44213 (P;US) 


Technical literature reference guide and professional activities 
of the Metals and Ceramics Division, January 1-March 31, 
1986, 11:43419 (R;US) 
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Catalytic Effects 
es lytic methanol syn 
Ree coumees 11:42769 Gu US) 
Uses of synchrotron radiation in surface chemistry, 11:43817 
(BA;US) 
Corrosion 


Surface attack on metals in the presence of liquid metals. Final 
report, 11:43422 (R;US) 
Crack Propagation 
Fractals and the fracture of cracked metals, 11:43448 (R;XA) 
Cracks 
Numerical calculations of ultrasonic field/crack interactions, 
11:43561 (BA;US) 


thesis using soluble metal 


Deformation 
Structural evolution during recrystallization, 11:43461 (R;US) 
Deposition 


Se eae ones ee ne 
thin films of electro-optically active transition metal oxides, 
11:43565 (P;US) 


Application of infrared i 
properties, 11:43451 (R;XA) 
Fracture Mechanics 
Coexistence of ductile and brittle fracture in metals, 11:43510 
(RA;US) 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 11:43506 (RA;US) 
Fracture Properties 
Fractals and the fracture of cracked metals, 11:43448 (R;XA) 
Inclined pileup of screw dislocations at the crack tip without a 
dislocation-free zone, 11:43506 (RA;US) 
Grain Orientation 
Uses of synchrotron radiation in surface chemistry, 11:43817 
(BA;US) 


Infrared Thermography 
Ansiiedtien of tatened : 
properties, 11:43451 (R;XA) 


Kapitza Resistance 
Thermal to normal and superconducting metals, 


in research of mechanical 


in research of mechanical 


impedance 
11:43550 (J;US) 
Interactions 


Long-range part of the interaction between two hydrogen 
impurities in jellium, 11:45165 (RA;US) 
Physical Radiation Effects 
Void nucleation as a diffusive instability, 11:45142 (R;XA) 


Structural evolution during recrystallization, 11:43461 (R;US) 
Sorptive Properties 
Adsorbate-adsorbate interactions and the ordering of organic 
monolayers on metal surfaces, 11:43568 (J;NL) 


Apparatus for galvanomagnetic studies of metals, 11:44194 
(RA;US) 
Surface Energy 
Exchange and correlation energy in a nonuniform fermion 
fluid, 11:45178 (J;US) 


Properties 
Uses of synchrotron radiation in surface chemistry, 11:43817 
(BA;US) 
Thermal 


Thermal impedance to normal and superconducting metals, 
11:43550 (J;US) 


Thermographic investigation on the thermoelastic effect in 
metals, 11:43455 (R;XA) 


Thermographic investigation on the thermoelastic effect in 
metals, 11:43455 aA) 
Ti 
Calmodulin inhibition: a possible predictor of metal-ion 
toxicity, 11:44426 (R;US) 
Ultrasonic Testing 
Analytical Ultrasonics in Materials Research and Testing, 
11:44030 (R;US) 
Numerical calculations of ultrasonic field/crack interactions, 
11:43561 (BA;US) 


Vacuum Coating 
Design of an ultralow coverage metal evaporator based on a 
geometric factor, 11:43543 (J;US) 
Voids 
Void nucleation as a diffusive instability, 11:45142 (R;XA) 
METASTABLE STATES 
For atomic and molecular states only; for nuclear states use 
ISOMERIC NUCLEI. 


Amplitudes 
Decay of a metastable state: A variational approach, 11:45231 
G;Us) 
METASTASES 
Analysis of mammalian tumor vascularization in the 
development of a therapy to prevent metastasis, 11:44385 
(R;US) 
METEORITES 
See also IRON METEORITES 
Chemical Composition 
Primordial material in meteorites, 11:44484 (RA;US) 
Fission Tracks 
Nuclear tracks, Sm isotopes and neutron capture effects in the 
Elephant Morraine shergottite, 11:44463 (R;BR) 
Isotope Ratio 
Interrelationships between interstellar and interplanetary 
grains, 11:44489 (RA;US) 
Nuclear tracks, Sm isotopes and neutron capture effects in the 
Elephant Morraine shergottite, 11:44463 (R;BR) 
Primordial material in meteorites, 11:44484 (RA;US) 
Ultraviolet Spectra 
Ultraviolet 
11:44507 (RA;US) 
METEOROLOGY 
Implications of the spatial finiteness of mesoscale 
meteorological fields, 11:44219 (R;XA) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 


of meteoric debris of comets, 


Adsorption 
Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


Anaerobic digestion of aquatic plant biomass, 11:42750 
(R;FR;In French) 

Contribution to the study of the methanation in performing 
reactors: application to the pig slurries, 11:42751 (R;FR;In 
French) 

Identification and evaluation of potentialities of methanogenic 

—— 11:42749 (R;FR;In French) 

Methane formation by anaerobic fermentation of Eichhornia 
crassipes water hyacinth: study of fermentation conditions; 
influence of some physicochemical parameters, 11:42752 
(R;FR;In French) 


Preparation 
Conversion of cellulosic waste to liquid hydrocarbon fuels. 
Technical progress report, February 1-28, 1985, 11:42745 
(R;US) 
Chemical Reaction Kinetics 
Analysis of graphite-hydrogen-methane kinetics above 1600 K, 
11:45506 (J;US) 
Chemical Reactions 
Direct use of methane in coal liquefaction, 11:42475 (P-US) 


Method and apparatus for the selective separation of gaseous 


coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 


Biological production of fuels from coal-derived gases. 
Quarterly report, March 20-June 20, 1986, 11:42748 (R;US) 
Methods 


Results of direct-method determination of the gas content of 
US coalbeds. Information Circular/1986, 11:42537 (R;US) 


Annual report, June 1, 1984-May 31, 1985, 11:42570 (R;US) 





Ee et eine eee 
gasification of high-moisture biomass feedstocks, 11:42757 
(RUS) 

from pollution control processes: status and future, 
a methane- 


Energy 

11:42759 (J;US) 

Preliminary results of producing energy-integrated 
tropical dairy farm, 11:42761 (BA;US) 

RefCOM commercialization program anaerobic digestion, 

11:42758 (J;US) 


Landfill gas: resource evaluation and development. Final 
report, August-July, 1985, 11:42756 (R;US) 
Removal 
Method and apparatus for the selective separation of gaseous 
coal 


gasification 
11:42740 (P;US) 
Processes 


products by pressure swing adsorption, 


Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 

METHANOGENIC BACTERIA 
See also CLOSTRIDIUM ACETOBUTYLICUM 
Cellulolytic Activity 
Identification and evaluation of potentialities of methanogenic 
microbial systems, 11:42749 (R;FR;In French) 
Genetic Engineering 
Characterization of the organization of the genome of 
methanogens and development of genetic exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
June 30, 1986, 11:44327 (R;US) 
METHANOL 
Chemical Preparation 
Exploring catalytic methanol synthesis using soluble metal 
oxide complexes, 11:42769 (J;US) 
Low temperature catalysts for methanol production, 11:43897 


(P;US) 
spectroscopic studies of metal chloride and 
oxide surfaces, 11:43835 (BA;US) 

Promotion by Cs(I) and poisoning by T1(1) of the Cu/ZnO 
catalysts for methanol synthesis and the water gas shift 
reaction, 11:42768 (J;US) 

XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 

Evaluations 


Comparative 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Cost 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Production 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 
Solvent Properties 
Oxidative coal solubilization, 11:42480 (RA;US) 


Storage 
Coproduction of peaking fuels in IGCC power plants: 
process-screening study. Final report, 11:42461 (R:US) 


Energetic beneficiation of biomass by flash pyrolysis: study of 
the catalytic effect of mineral phases, 11:42764 (R;FR;In 
French) 

METHANOL FUELS 

Pure methanol, methanol-water mixtures, or methanol with 

additives; for methanol-gasoline mixtures, use GASOHOL. 


Costs to convert coal to methanol. Final report, 15 August 
1983-30 September 1984, 11:42767 (R;US) 
Production 
Costs to convert coal to methanol. Final report, 15 August 
1983-30 September 1984, 11:42767 (R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Photoemission 


eS eee ae aaa ae ee 
photon energy: Implications for photoemission cross 
sections, 11:44627 (J;US) 
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METHYL RADICALS 
Electron Spin Resonance 
Unified approach to characterization of collisions between 
reactive radical pairs in solution. Final report, 11:43916 
(R;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 


METHYLENE CHLORIDE 
Indoor Air Pollution 
Health-hazard evaluation report HETA 85-433-1638, Current, 
Inc., Colorado Springs, Colorado, 11:44241 (R;US) 
METHYL-FUEL 
See ALCOHOLS 


MFTF DEVICES 
Prior to October 1977, MX-DEVICES was used to index this 
concept. 
Electronic Equipment 
FESD’s mission is to support the Magnetic Fusion Energy 
Program and the Beam Research Program, 11:45485 
(RA;US) 
Plasma Diagnostics 
Diagnostic control, data and data processing at 
MFTF-B (inivited), 11:45334 = US) 
Pressure Vessels 
Vacuum vessel for the tandem Mirror Fusion Test Facility, 
11:45487 (R;US) 
MICELLAR SYSTEMS 
Photochemical Reactions 
Effects of added tetramethylammonium chloride on sodium 
dodecyl sulfate micellar structure: electron scavenging 
ability of doxylstearic acid spin probes and their reaction 
with N,N,N’N’. -tetramethylbenzidine photogenerated cations 
studied by electron spin resonance, 11:43881 (J;US) 
MICHELSON INTERFEROMETER 
Design 
ECE diagnostic for the TARA tandem mirror machine using a 
fast-scanning Michelson interferometer, 11:45349 (J;US) 
Fabrication 
ECE diagnostic for the TARA tandem mirror machine using a 
fast-scanning Michelson interferometer, 11:45349 (J;US) 
MICHIGAN 
Residential Sector 
Impacts and uses of evaluation in the Michigan RCS program, 
11:43289 (RA;US) 
Small Businesses 
Impacts of low cost small business energy audits, 11:43291 
(RA;US) 
MICROBIAL FLORA 


Large-area 200-ps gated microchannel plate detector, 11:44200 
(J;US) 


Large-area 200-ps gated microchannel plate detector, 11:44200 
G;US) 
MICROCOMPUTERS 


Digital characterisation of particle tracks for microdosimetry, 
11:44184 (J;GB) 
MICROFLORA 
See MICROORGANISMS 


11:44281 (R;US) 
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Sampling 
Microbiology of subsurface environments. Working paper. 
es sampling and drilling considerations, 1144282 


(R;US 
MICROPROCESSORS 


Nearest neighbor concurrent processor programmer’s manual, 
11:45551 (R;US) 

MICRO-SCALE HYDROELECTRIC POWER PLANTS 
Construction 

Small scale (7kW) hydro-electricity: report on a project at Ten 
Mile Creek, Oregon. Final report, 11:42778 (R;US) 

Thane Road hydroelectric demonstration facility. 
Development of micro high head hydroelectric site for 
reduction of fossil fuels. Final report, 11:42779 (R;US) 

MICROSCOPES 
Design 
High-energy x-ray microscopy with multilayer reflectors 
(invited), 11:45382 (J;US) 


High-energy x-ray microscopy 
(invited), 11:45382 (J;US) 
MICROSPHERES 


with multilayer reflectors 


Submicron silicon powder production in an aerosol reactor, 
11:43763 (J;US) 


Debris collection from implosion of microballoons, 11:45496 
G;US) 


Diagnostics 
Debris collection from implosion of microballoons, 11:45496 
G;US) 
Washing 


Apparatus for washing particulate material, 11:42634 (P;US) 
MICROWAVE AMPLIFIERS 
Cooling Systems 
Feasibility study of a cryogenically cooled window for high- 
power gyrotrons, 11:45479 (R;US) 


Feasibility study of a ly cooled window for high- 


power gyrotrons, 11:45479 05) 
MICROWAVE EQUIPMENT 


See also MICROWAVE AMPLIFIERS 
MICROWAVE TUBES 


Design 
——_— <r fo 11:44424 


Operation 
Experiments with a virtual cathode reflex oscillator, 11:44066 
(RA;US) 


Experiments with a virtual cathode reflex oscillator, 11:44066 
(RA;US) 
MICROWAVE TUBES 
See also KLYSTRONS 
High power microwave generator, 11:44069 (P;US) 


Ton Sources 
of a compact microwave ion source, 11:44623 
G;US) 


High power microwave generator, 11:44069 (P;US) 
MID-ATLANTIC BIGHT 
Oceanic Circulation 
Shelf export of 


in continental margin 
waters. Progress report, September 1985-April 1986, 
11:44301 (R;US) 


‘olume 2. 
statistics. Final report, 11:43274 (R;US) 


Model of US Army Materiel Command (AMC) energy 
consumption. Volume 1. Development of monthly energy- 
consumption equations. Final report, 11:43258 (R;US) 

Space Heaters - 

eee ee ee ee 
space heater. report, September-November 1983, 
14% OLUS) 


MILITARY PERSONNEL 


Training 
Trilevel interaction design model for pilot part-task training, 
11:45516 (R;US) 
MILL TAILINGS 
Contamination Regulations 
NRC review of UMTRA radon attenuation cover design, 
11:42709 (BA;US) 


NRC review of UMTRA radon attenuation cover design, 
11:42709 (BA;US) 
analysis of parameters affecting radon barrier cover 
thickness, 11:42708 (BA;US) 
Land Reclamation 
Design of erosion protection for long-term stability, 11:42715 
(BA;US) 
Radioactive Waste Disposal 
Seces- chbeaielieetaadits ten ipeaemestition 11:42715 
(BA;US) 
NRC review of UMTRA radon attenuation cover design, 
11:42709 (BA;US) 
Sensitivity analysis of parameters affecting radon barrier cover 
thickness, 11:42708 (BA;US) 


Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 


Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 
Migration 


Radionuclide 
Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 
Remedial Action 
Design of erosion protection for long-term stability, 11:42715 
(BA;US) 
Le 


Probabilistic 
11:43137 (B;US) 
Assessment 


Probabilistic risk assessments modeled on a micro-computer, 
11:43137 (B;US) 
REACTOR 


Waterford, Connecticut, USA 

Air Pollution Monitoring 
Industrial hygiene survey report of Millstone Nuclear Power 

No. 3 construction site, Waterford, Connecticut, 
11:42939 (R;US) 

Surveys 


Industrial hygiene survey report of Millstone Nuclear Power 
Station No. 3 construction site, Waterford, Connecticut, 
11:42939 (R;US) 

a 


FOniIL FURL POWER PLANTS 
MINERAL WASTES 
Flotation 
Coal waste energy recovery system, 11:42507 (RA;US) 
MINERALS 
See also PYROCHLORE 
ZEOLITES 
Catalytic Effects 
Mineral matter catalysis of coal conversion, 11:42472 (BA;US) 


Chemical Reactions 
High-temperature among minerals occurring in 
coal, 11:42488 (BA;US) 





MINERALS 
Heating 


High-temperature interactions among minerals occurring in 
coal, 11:42488 (BA;US) 
Mixing 


High-temperature interactions 
coal, 11:42488 (BA;US) 
Phase Transformations 
Reactions and transformations of coal mineral matter at 
elevated temperatures, 11:42486 (BA;US) 
X-Ray Diffraction 
Quantitative determination of mineral composition by powder 
X-ray diffraction, 11:43812 bn 


among minerals occurring in 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 


Isotope Applications 
7. colloquium on technical applications of radioisotopes in 
mining and metallurgy. Synopses of the papers, 11:44166 
(R:DD.In German) 
MINORITY GROUPS 
See also LOW INCOME GROUPS 
Energy 
Evaluating the effectiveness of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 11:43200 (RA;US) 
Energy Expenses 
Evaluating the effectiveness of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 11:43200 (RA;US) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 


See also HEAT MIRRORS 
LASER MIRRORS 


Moving-Boundary Conditions 

Casimir effect with uniformly moving mirrors, 11:44829 (R;SU) 
Optimization 

Cassegrainian point focus concentrator design, 11:42846 (B;US) 
Performance 


Relative importance of surface and volume scattering in all- 
dielectric mirrors, 11:43773 (J;US) 
Reflectivity 
Relative importance of surface and volume scattering in all- 
dielectric mirrors, 11:43773 (J;US) 


Survey of surface properties of synchrotron 
radiation optics, 11:44106 (R;US) 


Motorized control for mirror mount apparatus, 11:43980 
(P;US) 
Thermal Analysis 
Cassegrainian point focus concentrator design, 11:42846 (B;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 


See FISHES 
MISSILE LAUNCHING SITES 


Hardening 
Summary of DIHEST (Direct Induced High Explosive 
Simulation Techniques) simulator experiments and efforts in 


support of the advanced silo program. Technical 
report, 1 January-31 December 1984, 11:44215 (R;US) 


Potentiometric-level monitoring program: Mississippi and 
Louisiana, Annual satus report fr fal year 1964 11:42666 

Second status report on regional and local ground-water flow 
modeling for Richton and Cypress Creek Domes, 
Mississippi, 11:42665 (R;US) 

Salt Deposits 

Potentiometric-level monitoring program: Mississippi and 

a ee eee 11:42666 
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MISSOURI 
Chemical Plants 
Historical nuclear materials balance report for the former 
AEC-owned Weldon Spring Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 
Fuel Consumption 
ne eee Coen a ae 
Missouri Rideshare Program, 11:43358 (RA;US) 
Transportation Sector 
“eae model to the evaluation of the 
eres titsdand hemos 11:43358 (RA;US) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Fabrication 
Scope of new development of the fuel cycle, 
11:42907 (J;US) 
Fission Product Release 
Ceramics in fission and fusion technology, 11:43582 (R;US) 


Ceramics in fission and fusion technology, 11:43582 (R;US) 
Reduction 
Ceramics in fission and fusion technology, 11:43582 (R;US) 
MIXER-SETTLERS 


Optimization 
On-line spectrophotometry with optical fibers. Application to 
uranium-plutonium in a spent fuel reprocessing 
plant, 11:42637 (R;FR;In French) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODERATELY ENRICHED URANIUM 
5 - 80 per cent. 


Nuclear characteristic measurements and calculation by the 
SRAC code system for LEU fuel element, 11:43040 (R;JP;In 
Japanese 

MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOESSBAUER SPECTROMETERS 
Uses 

Technological applications of Moessbauer spectroscopy, 

11:42469 (J;NL) 
MOISTURE 
Removal 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
MOLDS (¢ 
See CASTING MOLDS 
MOLECULAR CRYSTALS 
Polarization 
Microwave induced optical nuclear polarization, 11:44189 


(R;NL) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 


New quantum numbers in collision theory. II. Angular 
momentum diagrams and interpretation, 11:44634 (J;US) 
MOLECULES 
Angular Momentum Operators 
Angular momentum for diatoms described by gauge fields, 
11:44851 (J;US) 
Auger Electron Spectroscopy 
New experiments using a soft X-ray undulator, 11:43834 
(BA;US) 
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Energy-Level Transitions 
Franck-Condon principle in bound-free transitions, 11:44573 
(R;US) 
Multi-Photon Processes 
Chaos and incoherence in a model of multiple- 
excitation of molecular vibrations, 11:44641 (J;US) 
Radiative Decay 
Simple sum rule for total radiative decay rates - comparison of 
quantal and classical methods for diatomics, 11:44575 (R;US) 


Efficiency and accuracy of quantum and classical methods of 
. calculating diatomic spectra, 11:44572 (R;US) 
Vibrational States 
Onset of chaos in Duffing oscillator systems, 11:45247 (BA;US) 
Ultrafast vibronic dynamics of dye molecules studied by the 
induced grating method, 11:44596 (R;XA) 
MOLLUSCS 
Contamination 
Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 
Kinetics 


Tritium in the aquatic environment, 11:44311 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Fabrication 
Process of making structure for a MCFC, 11:43273 (P;US) 
Research Programs 
THI (ishikawajima-Harima Heavy Industries) 
Review, Vol. 26, No. 2, March 1986, 11:43263 nS) 
Uses 
Using fuel cells or anode depolarization to reduce 
electrowinning energy consumption, 11:43901 (BA;US) 
MOLYBDENUM 
Absorption Spectra 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
en en ee ee 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Catalytic Effects 
Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Final technical report, 11:42747 (R;US) 
Crack Propagation 
In-situ TEM studies of crack tip deformation in molybdenum, 
11:43436 (R;US) 
Crystal Structure 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
Fracture 


Crack tip slip systems in BCC metals, 11:43512 (RA;US) 
TEM studies of low-temperature fracture in molybdenum, 
11:43511 (RA;US) 
Ton 


Implantation 
Characteristics of microstructures in aluminum annealed after 
implantation with selected molybdenum concentrations, 
11:43433 (R;US) 
Properties 


Macromagnetism and micromagnetism in Ni-Mo metallic 
superlattices, 11:43528 (J;US) 
Neutron Reactions 
Integral test of neutron cross section data for future reactor 
materials through measurement and analysis of neutron 
spectra, 11:44967 (R;JP) 
Photoelectric Effect 
K-italic-shell photoelectric c-oss sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
Photoelectron Spectroscopy 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Properties 


Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 


MOLYBDENUM COMPLEXES 


Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
Vapor Pressure 
Pressure of saturated steam of refractory metals, 11:43569 
(TJ;GB) 
X-Ray Spectra 
a of c(2 x 2) S/Mo(001), 11:43831 
(BA; 
Molybdenum x-ray absorption studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
MOLYBDENUM 93 
E4-Transitions 
On the multipolarity of gamma transition with E=263 KEV 
for a *sup(m)Mo isomeric nucleus (T:/2=6,9h), 11:44947 
(RA;SU;In Russian) 
MOLYBDENUM 96 TARGET 
Carbon 13 Reactions 
Polarizations from the (°C, B(pol)) reaction, 11:44936 
(RA;NL) 
MOLYBDENUM ALLOYS 


See also MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 


Progress report, 6, 
1985 (MoRnB; FerCrioPisCr; FerMorCrsPisCz), 11:43441 
(R;US) 
MOLYBDENUM BASE ALLOYS 


Dilute Mo-Re alloys - A critical evaluation of their 
comparative mechanical properties, 11:43554 (J;US) 
Fracture Properties 
Dilute Mo-Re alloys - A critical evaluation of their 
comparative mechanical properties, 11:43554 (J;US) 
MOLYBDENUM BORIDES 
Corrosion Resistance 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; FerCrioPisC;; FeroMo7CrsPisC;), 11:43441 
(R;US) 
MOLYBDENUM CHLORIDES 
Electronic Structure 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species decay of the '(oo*) state in 
Mo:CL,(PBus), 11:43854 G;US) 
Photochemical Reactions 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the '(oo*) state in 
Mo.Cl(PBus)s, 11:43854 (J;US) 
MOLYBDENUM COMPLEXES 
Chemical 
Molecular hydrogen complexes of the transition metals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys): and 
W(CO)s(P(i-Pr)s)s, eta?-He 
M...H-C interaction, 11:43890 (J;US) 
Chemical Reactions 
Molecular hydrogen complexes of the transition metals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(PG-Pr)s)s, eta?-H2 complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
Studies of hydrogen-hydrogen and carbon-heteroatom bond 
cleavage reactions. Final report, September 1, 1985-July 31, 
1986, 11:43845 (R;US) 
Crystal Structure 
Molecular hydrogen complexes of the transition wetals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(PG-Pr)s)s, eta?-He complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
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of carbonyl(fulvalene)dimetal complexes (Ma 


== Cre, Moa, Wa, Rue, Mo-Ru) in aprotic media, 11:43900 
(J;US) 
Oxidation 


of carbonyl(fulvalene)di 


}dimetal complexes (Mz 
= Cre, Moz, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 


G;US) 
Electrochemistry of carbonyl(fulvalene)di 


)\dimetal complexes (M2 
= Cra, Moz, We, Rus, Mo-Ru) in aprotic media, 11:43900 


pneumoniae nitrogenase MoFe protein 
from cata: and nif V mutant strains, 11:44348 (J;US) 
MOLYBDENUM SULFIDES 
Catalytic Effects 
Hydrodesulfurization catalyst by Chevrel phase compounds, 
11:42762 (P;US) 
MOLYBDENUM TELLURIDES 
Enthalpy 
i ia and free enthalpies, standard 
enthalpies and entropies of molybdenum tellurides, 11:43847 
(RA;SU) 
Entropy 
Decomposition equilibria and free enthalpies, standard 
enthalpies and entropies of molybdenum tellurides, 11:43847 
(RA;SU) 


See DOGS 
MONITORED RETRIEVABLE STORAGE 
Planning 
Transportation as a policy criterion for siting an MRS facility, 
11:42703 (J;US) 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCARBOXYLIC ACIDS 
Biochemical Reaction Kinetics 
Intermediate metabolism of the volatile fatty acids in methane 
fermentation, 11:42754 (R;FR;In French) 


Intermediate metabolism of the volatile fatty acids in methane 
fermentation, 11:42754 (R;FR;In French) 


Intermediate metabolism of the volatile fatty acids in methane 
fermentation, 11:42754 (R;FR;In French) 
MONOCHROMATORS 
Performance Testing 
Performance tests of a 2-meter 
Photon Factory, 11:44115 (R;JP) 
MONOCYTES 
Labelling 
Radioactive labeling of monocytes, 11:44350 (R;NL) 
MONTMORILLONITE 
Chemical Reactions 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 
Microwave Heating 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 


Sorptive Properties 
complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 
X-Ray Diffraction 
Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 


monochromator at 
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MORDENITE 
Catalytic Effects 
Cation promotion effects in zeoli F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 


of piantation-grown American sycamore and 
its simulation, 11:44383 (R;US) 
MORSE POTENTIAL 
Isotope Effects 
Isotopic substitution as a symmetry operation in molecular 
vibrational spectroscopy, 11:43844 (R;US) 
See MATERIAL UNACCOUNTED FOR 
MULTICHARGED IONS 
Tons with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Electron-Ion Collisions 
Relativistic calculations of dielectronic recombination 
coefficients for the Ne isoelectronic sequence, 11:44637 
(;US) 


Branching ratios for excitation to highly excited levels or 
ionization of complex ions, 11:44640 (J;US) 
Ton-Atom Collisions 
Electron capture in collisions of multiply charged ions with 
atomic hydrogen, 11:44609 (RA;NL) 
MULTIPARTICLE SPECTROMETERS 
Design 
Jet spectrometer for SSC energies and luminosities, 11:44161 
(R;US) 
MULTIPOLES 
Statistical multipoles for cusp electrons and Rydberg electrons, 
11:44659 (BA;NL) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Composting 


Energetic and ecolo optimization of some wastes 
valorization channels, 11:43397 (R;FR;In French) 
Energy 


Consumption 
ba i and ecological optimization of some wastes 
valorization channels, 11:43397 (R;FR;In French) 
Sanitary Landfills 
Landfill gas: resource evaluation and development. Final 
report, August-July, 1985, 11:42756 (R;US) 
Waste Processing 
Waste to energy - the Nashville experience, 11:42775 (J;US) 
Waste Processing Plants 
Energetic and ecological optimization of some wastes 
valorization channels, 11:43397 (R;FR;In French) 
MUON PAIRS 
Pair Production 
Longitudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:44718 (J;US) 
ee Se ene 
Comparison with QCD predictions and determination of a 
structure functions, 11:44978 (R;FR;In French) 
MUON REACTIONS 
Particle Production 
Hadronic final states in deep inelastic muon interactions, 
11:44695 (RA;PL) 
MUONIC IONS 
Structure 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:44645 (J;US) 
Lamb Shift 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:44645 (J;US) 
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MUONIC MOLECULES 
Born-Oppenheimer 


Approximation 
Dynamic two-center problem for rotational state of three 
particles and the classical rotator model: calculation of J=2 
resonance in he ttu-system, 11:45225 (R;SU;In Russian) 
Wave Functions 
Dynamic two-center problem for rotational state of three 
particles and the classical rotator model: calculation of J=2 
resonance in he tty-system, 11:45225 (R;SU;In Russian) 
MUONS 
See also MUONS PLUS 
Pair Production 
Signals for compositeness in e-italic” e+—>e~ e* and e- 
italic™ e*—+>p~ p*, 11:44766 (J;US) 
Production 


Study of hadron and inclusive muon production from e- 
italict e~ annihilation at 39.79< or = Vs-italic < or =46.78 
GeV, 11:44714 (J;US) 
MUONS PLUS 
Particle Production 
Search for right-handed currents in the decay K-italict—>* v, 
11:44719 (J;US) 
MUTAGEN SCREENING 
Design 


Continuous human cell lines and method of making same, 
11:44432 (P;US) 
MUTATIONS 


See also CHROMOSOMAL ABERRATIONS 
GENE MUTATIONS 
LETHAL MUTATIONS 


Radioinduction 
Hit-size effectiveness theory applied to high doses of low LET 
radiation for pink mutations in Tradescantia, 11:44419 (J;GB) 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIAL INFARCTION 


Diagnosis 

Behaviour of A” fibrinopeptide in acute myocardial 

infarction, 11:44365 (RA;MX;In Spanish) 
in heart surgery of myocardial infarction, 11:44368 

(RA;MX;In Spanish) 

Radioimmunoassay determination of factor 4 platelets (PF,) in 
acute myocardial infarction patients, 11:44367 (RA;MX;In 
Spanish) 


Scintiscanning 
Diagnosis in heart surgery of myocardial infarction, 11:44368 
(RA;MX;In Spanish) 
MYOGLOBIN 


Photochemical Reactions 
Transient photoligation behavior of nickel protoporphyrin 
reconstituted myoglobin and hemoglobin, 11:43902 (J;US) 


N CODES 
design and optimization of a versatile 
heat transformer (NAUOPT code), 11:43373 (R;US) 
NAC CYCLOTRON 
Separated sector cyclotron of the National Accelerator Centre, 
Faure, Republic of South Africa. 
Beam Bunching 
Beam transport system: bunchers for transfer beamlines, 
11:44128 (RA;ZA) 
Beam Dynamics 
Separated-sector cyclotron: orbit calculations, 11:44099 
(RA;ZA) 
Beam Extraction 
Injector cyclotrons, 11:44121 (RA;ZA) 
Separated-sector cyclotron: extraction, 11:44123 (RA;ZA) 
Beam Injection 
Injector cyclotrons, 11:44121 (RA;ZA) 
Separated-sector cyclotron: Injection, 11:44122 (RA;ZA) 
Beam Puisers 


Beam transport system: a pulse selector, 11:44129 (RA;ZA) 


Beam Scanners 
Beam transport system: beam diagnostics for beamlines, 
11:44126 (RA;ZA) 
Separated-sector cyclotron: beam diagnostics, 11:44124 
(RA;ZA) 
Beam Transport 
Beam transport system: a—_ 11:44125 (RA;ZA) 
Beam transport system: beamline vacuum system, 11:44127 
(RA;ZA) 
CAMAC System 
Control system, 11:44118 (RA;ZA) 
Electrical Engineering 
Electrical engineering, 11:44119 (RA;ZA) 


Magnets 

Separated-sector cyclotron: sector magnets, 11:44131 (RA;ZA) 
Mechanical Engineering 

Mechanical engineering, 11:44120 (RA;ZA) 
Modifications 


Cyclotron operation and development, 11:44130 (RA;ZA) 
On-Line Control 

Control system, 11:44118 (RA;ZA) 
Operation 

Cyclotron operation and development, 11:44130 (RA;ZA) 
Research Programs 


[National Accelerator Centre: Research activities]. Annual 
report June 1985, 11:44117 (R;ZA) 

Research group: experimental nuclear physics, 11:44136 
(RA;ZA) 

RF Systems 

Injector cyclotrons, 11:44121 (RA;ZA) 

Separated-sector cyclotron: radio-frequency system, 11:44132 
(RA;ZA) 


Vacuum Systems 
Beam transport system: beamline vacuum system, 11:44127 
(RA;ZA) 


Separated-sector cyclotron: vacuum system, 11:44133 (RA;ZA) 
NACSSC 


See NAC CYCLOTRON 
NAGASAKI 
Gamma Dosimetry 
New dosimetry for A-bomb survivors, 11:44422 (J;GB) 
Neutron 


Dosimetry 
New dosimetry for A-bomb survivors, 11:44422 (J;GB) 
NAHCOLITE 
Catalytic Effects 
Catalyzed steam gasification 
hydrogen, 11:42452 (R;US) 
NAPHTHENES 


of low-rank coals to produce 


See CYCLOALKANES 
NATIONAL REACTOR TESTING STATION 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 

See NSLS 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

Bibliographies 
Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 


Brine chemistry and control of adverse chemical reactions with 
natural gas production. Annual report, January-December 
1985, 11:42558 (R;US) 


Combustion 

Application of oxy, combustion air in radiant 
tubes: feasibility study. Final report, April 1984-March 1985, 
11:42578 (R;US) 

Use of natural gas for environmental purposes, 11:44260 GUS) 

Using natural gas to control SO/sub X//No/sub X/ emissions 
through sorbent injection and reburn technology, 11:44261 
(J;US) 


Rates 
Competitive position of natural gas: steel-reheat applications. 
Topical report, January 1985-May 1986, 11:42563 (R;US) 
Impact of on gas use in the industrial and 
electric-utility sectors, 11:43227 (R;US) 
Marketing and forecasting in a small utility, 11:42567 (J;US) 





NATURAL GAS 
Enhanced Recovery 


Enhanced Recovery 
Tight sands development potential, 11:42554 (J;US) 
Incremental-Cost Pricing 
Natural gas market developments, industrial gas user 
perspective, 11:42566 (J;US) 
Internal Combustion 
Endurance testing of a natural-gas-fueled rotary engine. 
Aannual report, March 1985-February 1986, 11:42579 (R;US) 
Leak Detectors 
Investigation and identification of a suitable tracer gas for 
detection of natural gas and leaks. Final report, 


migration 
August-December 1984, 11:42561 (R;US) 


Advanced gas cooling equipment market opportunities, 
'11:43348 (J;US) 
Natural gas market developments, industrial gas user 
perspective, 11:42566 (J;US) 
Pipeline outlook for natural gas demand, 11:42565 (J;US) 
Mixtures 
Molecular theory and computer-simulation studies of natural 
and synthetic gas mixtures. Annual report, January 1, 1985- 
December 31, 1985, 11:42575 (R;US) 
Production 
Oil and gas production program. Annual report, FY 
1985, 11:42545 (R;US) 
Pulse Combustors 
Basic research on pulse-combustion phenomena. Annual report, 
November 1984-November 1985, 11:42560 (R;US) 
Pulsed gas combustor/preheater for Portland cement. Final 
report, April-September 1985, 11:42576 (R;US) 
Reserves 


Devonian gas shale development potential, 11:42555 (J;US) 
Gas energy supply outlook through 2010, 11:42553 (J;US) 
Gas hydrates development potential, 11:42556 (J;US) 
Tight sands development potential, 11:42554 (J;US) 
Supply and Demand 
Energy projections to the year 2000, 11:42562 (R;US) 
Viscosity 


Measurement of viscosity of gaseous mixtures at atmospheric 
pressure, 11:42574 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Evaluation 


Offshore hydrocarbon resource estimation: the Minerals 
it Service’s methodology. Final report, 11:42540 
(R;US) 


Arctic and offshore research. Technology status report, 
11:42538 (R;US) 


Arctic and offshore research. Technology status report, 
11:42538 (R;US) 


Hydraulic Fracturing 
Development of a real-time diagnostic and control system for 
GRI (Gas Research Institute) mobile test and control 
facility. Annual report, November 1984-November 1985, 
11:42569 (R;US) 


Oil and gas leasing/production program. Annual report, FY 
1985, 11:42545 (R;US) 
Resource Assessment 
Arctic and offshore research. Technology status report, 
11:42538 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 


Prototype energy 
report, January 1982-August 1983, 11:42573 (RUS) 
Load 


Management 
—— of natural gas distribution systems, 11:42564 
J; 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
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NATURAL GAS INDUSTRY 
Research Programs 
Approach to the commercialization of the institutional 
research: a review of the GRI experience, 11:43176 (J;US) 
Socio-Economic Factors 
Pipeline outlook for natural gas demand, 11:42565 (J;US) 
Technology Transfer 
Approach to the commercialization of the institutional 
research: a review of the GRI experience, 11:43176 (J;US) 
NATURAL GAS WELLS 
Hydraulic Frecturing 
The influence of an immobile or mobile saturation upon non- 
Darcy compressible flow of real gases in propped fractures, 
11:42572 (BA;US) 
Flow 


Reservoir model for lenticular sands. Final report, 11:42557 
(R;US) 


Plugging 
Fawn Creek Government No. 1. Project Rio Blanco. Final 
report, 11:42571 (R;US) 
Production 
Reservoir model for lenticular sands. Final report, 11:42557 
(R;US) 
Well Drilling 
Gas & oil supply modeling: a 
computer, 11:42541 (J;US) 
Well Stimulation 
Fawn Creek Government No. 1. Project Rio Blanco. Final 
report, 11:42571 (R;US) 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL URANIUM 
Material Balance 
Historical nuclear materials balance report for the former 
AEC-owned Weldon Spring Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Numerical Solution 
Block-implicit multigrid solution of Navier-Stokes equations in 
primitive variables, 11:44682 (J;US) 
On the third-order upwind finite-difference scheme in 
numerical analysis for initial-value problems, 11:45223 (R;JP) 
NEBULAE 


See also CRAB NEBULA 
PLANETARY NEBULAE 


Emission Spectra 
11:44493 (RA;US) 
Infrared Spectra 
Ionized polycyclic aromatic hydrocarbons in space, 11:44490 
(RA;US) 


big question for a small 


Physiology 
Analysis of mammalian tumor vascularization in the 
development of a therapy to prevent metastasis, 11:44385 


X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
NEODYMIUM 142 TARGET 
Oxygen 16 Reactions 
Effect of nuclear dissipation 
fission, 11:45113 (J;US) 
NEODYMIUM 143 TARGET 


Neutron Reactions 
in 2 KEV neutron capture by “Nd nucleus, 


on neutron emission prior to 


Gamma 
11:44957 (RA;SU;In Russian) 
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Gamma spectrum in 2 KEV neutron capture by “Nd nucleus, 
11:44957 (RA;SU;In Russian) 
NEODYMIUM 150 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
NEON 
Solid-neon sources for plasmas and x-ray lasers. Interim report, 
11:43995 (R;US) 
Auger Effect 
Relativistic calculations of dielectronic recombination 
coefficients for the Ne isoelectronic sequence, 11:44637 
G;US) 
Charged-Particle Transport 
Electron beam deposition studies of the rare gases, 11:45128 
G;US) 
Electron Collisions 
Calculation of single- and double-photon free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
Final report, September 1980-February 1983, 11:44571 
(R;US) 
Electron-Atom Collisions 
Electron beam deposition studies of the rare gases, 11:45128 
G;US) 
Tonization 
Production of very-low-energy highly 
synchrotron radiation, 11:44651 (J;US) 
Ton Sources 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 
Isoelectronic Atoms 
Relativistic calculations of dielectronic 


150/sup */, 11:45029 (J;US) 


150/sup */, 11:45029 (J:US) 


ions by 


recombination 
coefficients for the Ne isoelectronic sequence, 11:44637 
(J;US) 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 
NEON 20 BEAMS 
Collisions 
Surface physics with multiply charged ions, 11:44610 (RA;NL) 
Cross Sections 
Study of the quasi-elastic cross section in the °Ne+ **Fe 
reaction, 11:44607 (RA;NL) 
Ton-Atom Collisions 
Study of the quasi-elastic cross section in the *Ne+ "Fe 
reaction, 11:44607 (RA;NL) 
NEON 20 REACTIONS 
Breakup Reactions 
Study of transfer and breakup reactions with the plastic box, 
11:45042 (J;JP) 
Deep Inelastic Heavy Ion Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Incomplete Fusion Reactions 
Incomplete fusion reactions followed by fission, 11:45041 
(RA;NL) 
Inelestic Scattering 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Many-Nucleon Transfer Reactions 
Study of transfer and breakup reactions with the plastic box, 
11:45042 (J;JP) 
Quasi-Elastic Scattering 
Study of the quasi-elastic cross section in the °Ne+ °*Fe 
reaction, 11:44607 (RA;NL) 
Quasi-Fission 
Incomplete fusion reactions followed by fission, 11:45041 
(RA;NL) 


Transfer Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 


NEON 20 TARGET 
Proton Reactions 
Analysis of the ®*Ne(p, 7y:) reaction data in the energy range 
of 0.3-2.1 MeV, 11:44901 (RA;PL) 
NEON IONS 
Collisions 
Particle-solid interactions: the role of nonlocal inelastic energy 
losses in sputtering, 11:44616 (RA;US) 
X-Ray Spectra 
Theoretical dielectric satellite lines of the neon X resonance 
line, 11:45370 (J;US) 
NEOPLASMS 
See also CARCINOMAS 


Diagnosis 
Diagnosis of pheochromocytome by 131-I-MIBG, 11:44364 
(RA;MX;In Spanish) 


Radiotherapy 
Nuclides for radiotherapy: an overview, 11:44357 (R;CH;In 
German) 
Radiobiology and biophysics, 11:44373 (RA;ZA) 
NEPTUNIUM 


Dissolution 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 


Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Root Absorption 
Uptake of plutonium, americium, curium, and neptunium in 
plants cultivated under greenhouse conditions, 11:44406 
(RA;NL) 
Solvent Extraction 
New ion exchangers and solvent extractants for pre-analysis 
separation of actinides, 11:43798 (RA;XA) 
Potential for the use of hydrochloric acid in fission reactor fuel 
recycle, 11:42638 (R;US) 


Spectrophotometry of transuranium elements in reprocessing, 
11:42635 (R;FR;In French) 
NEPTUNIUM 237 
Fast Fission 
Measurements of fast neutron induced fission cross sections, 
11:45052 (RA;JP) 
Processes 


Results of research development in the partitioning 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 
NETHERLANDS ORGANIZATIONS 
Research Programs 
Annual status report 31 December 1984, 11:45263 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Plasma Diagnostics 
Neutral beam interlock system 
pyrometry, 11:45372 (J;US) 
BEAM SOURCES 


Computerized Control Systems 
Neutral particle beam intensity 


on TFTR using infrared 


controller, 11:45505 (P;US) 
Personal computer applications in DIII-D neutral beam 
operation, 11:45493 (J;US) 


Personal computer applications i 
operation, 11:45493 (J;US) 
NEUTRAL PARTICLES 
Particle Identification 
Upper limits for the of light short-lived neutral 
ae dhes ts eadiathen Y onan, t1etoS OOD 
NEUTRAL-CURRENT INTERACTIONS 
New perspectives on neutral currents, 11:44790 (RA;PL) 
NEUTRAL-PARTICLE TRANSPORT 
See also PHOTON TRANSPORT 
Fokker-Planck Equation 
Energy spectra of slowed-down neutrals from the heating 
beams in ASDEX, 11:45287 (R;NL) 


in DIII-D neutral beam 





Mathematical 
One-dimensional models for neutral particle transport in ducts, 
11:42997 (J;US) 
OSCILLATION 


Asymmetry 
Right handed neutrinos in scalar leptonic interactions, 11:44726 
;BR 
NaTaNO wieatreoes 


Noise 
Maximum likelihood fit of hadronic background in the 1982 
BEBC beam dump experiment, 11:44713 (R;SE) 
Quasi-Elastic Scattering 
Interactions of atmospheric neutrinos in nuclei at low energy, 
11:44895 (J;US) 
O-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Currents 
Summary of CDHS results on charged current in upsilon sup(- 
) -nucleon interactions, 11:44700 (RA;PL) 


See also SOLAR NEUTRINOS 
On acasual propagation of fermion, 11:44831 (R;SU;In Russian) 
Models 


Right handed neutrinos in scalar leptonic interactions, 11:44726 
(R;BR) 
Lepton-Lepton Interactions 
Right handed neutrinos in scalar leptonic interactions, 11:44726 
(R;BR) 
Mass Spectra 
Stech and Fritzsch hypotheses in the leptonic sector: 
Addendum to "Neutrino mass limits from the Fritzsch mass 
matrix.”, 11:44773 (J;US) 
Rest Mass 
Limits on the mass of the right-handed Majorana neutrino, © 
11:44759 (J;US) 
ACTIVATION ANALYSIS 


NEUTRON ACTIVATION ANALYZERS 
Data Acquisition Systems 
Analysis programs and standardization of the neutron 
activation system at TFTR, 11:45310 (J;US) 
Data Processing 
Analysis programs and standardization of the neutron 
activation system at TFTR, 11:45310 (J;US) 
NEUTRON BEAMS 
Time Resolution 
Improvement of the time structure of the cyclotron beam, 
11:44097 (RA;NL) 
IN CAMERAS 


Design 
Neutron streak tube, 11:45308 (J;US) 
Performance Testing 
Neutron streak tube, 11:45308 (J;US) 
NEUTRON CAPTURE 


Ultrafast neutron detector, 11:45512 (P;US) 


Shower Counters 
Neutron calorimeter as a fusion diagnostic, 11:45311 (J;US) 
NEUTRON DETECTORS 
Sensitivity 
Time-resolved 14-MeV neutron detector for triton confinement 
studies, 11:45318 (J;US) 
NEUTRON DIFFRACTION 
Neutron Spectroscopy 
Resolution of pulsed-source small-angle neutron scattering, 
11:44180 (J;NL) 


Pressure Vessels 
High-pressure cells for neutron scattering, 11:44191 (RA;US) 
NEUTRON DIFFRACTOMETERS 
Design 
Wide-angle neutron diffractometer: a flat-cone diffractometer 
utilizing a curved one-dimensional position-sensitive 
with time-resolved data acquisition system, 11:44192 
(RA;US) 
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NEUTRON DIFFUSION EQUATION 
D Codes 

FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 2: 
DIFXYZ - "The finite difference module, 11:42989 (R:IN) 

F Codes 

FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 1: 

i of code system - input and sample problems, 
11:42988 (R;IN) 

FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 3: 
FINERC - the finite element module, 11:42990 (R;IN) 

Finite Difference Method 

FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 2: 
DIFXYZ - The finite difference module, 11:42989 (R;IN) 

Finite Element Method 

FEMSYN - a code system to solve multigroup diffusion theory 

equations using a variety of solution techniques. Part 3: 
FINERC - the finite element module, 11:42990 (R;IN) 


Multigroup Theory 
End tae, tes ae 
equations using a variety of solution techniques. Part 
SYNTHD - The synthesis module, 11:42991 (R;IN) 
Reactor Cores 
FEMSYYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 1: 
Description of code system - input and sample problems, 
11:42988 (R;IN) 
S Codes 
FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 4: 
SYNTHD - The synthesis module, 11:42991 (R;IN) 
NEUTRON DOSIMETRY 
Depth Dose Distributions 
Radiation physics, 11:44374 (RA;ZA) 
NEUTRON LEAKAGE 
Neutron Spectra 
Measurements of neutron leakage spectra from 16 cm radius 
nickel sphere, 11:45465 (R;JP) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
See also FAST FISSION 


187Gd levels excited in the (n,n’y) reaction and in the 
156 Gd(n,y)"*"Gd reaction separate resonances, 11:45006 
(RA;SU;In Russian) 
1H f gamma radiation from the (n, ) reaction, 11:45019 
(RA;SU;In Russian) 
Gamma spectrum in 2 KEV neutron capture by ™Nd nucleus, 
11:44957 (RA;SU;In Russian) 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
Study on the radiations from the ™*I(n,7)**°I reaction, 
11:44955 (RA;SU;In Russian) 
Charge-Exchange Reactions 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
Elastic Scattering 
Nuclear reactions and structure: neutron physics, 11:44973 
(RA;ZA) 
G Codes 
Introduction to new GNASH code and some modifications in 
JINDC, 11:44866 (RA;JP) 
Inelastic Scattering 
Nuclear reactions and structure: neutron physics, 11:44973 
(RA;ZA) 
Pickup Reactions 
Differential and integral experiments of neutron multiplier 
candidate elements, 11:45464 (R;JP) 
Quasi-Elastic 
487Gd levels excited in the (n,n’y) reaction and in the 
156Gd(n,y)"*"Gd reaction separate resonances, 11:45006 
(RA;SU;In Russian) 
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164Sm level excitation in the (n,n’y) reaction, 11:45004 
(RA;SU;In Russian) 

Decay scheme and lifetime of excited levels for Ge from the 
™Ge(n, n'y) Ge reaction, 11:44926 (RA;SU;In Russian) 

Excitation of “**Sm states in the (n, n'y) reaction, 11:45001 
(RA;SU;In Russian) 

Lifetimes of excited levels and multipole mixtures for gamma 
transitions from the (n,na) reactions on *4,5*Fe, 11:44914 
(RA;SU;In Russian) 

Probabilities of gamma transitions in Zn even-even nuclei from 
the (n,n’g) reaction, 11:44924 (RA;SU;In Russian) 

Study on -radiation from the ™'Cd (n,n’y) reaction, 11:44951 
(RA;SU;In Russian) 

Study on the y-radiation from the ™*Cd (n,n’y) reaction, 
11:44952 (RA;SU;In Russian) 

Studying the "Ge excited leveis in the (n, n'y) reaction, 
11:44928 (RA;SU;In Russian) 

Resonance Neatrons 

Measurement of the p-odd asymmetry of longitudinally 

polarized neutron transmission by ***U at neutron resonance 
energy of 0.17 eV, 11:45048 (R;SU;In Russian) 


Analysis 
Integral test of neutron cross section data for future reactor 
materials measurement and analysis of neutron 
spectra, 11:44967 (R;JP) 
NEUTRON SOURCE FACILITIES 
See also IPNS-I SYNCHROTRON 
Beam 
Analysis of beam guide effects on the NCSASR 30-m SANS 
instrument, 11:43957 (RA;US) 


National Center for Small-Angle Scattering Research 
(NCSASR), 11:43958 (RA;US) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Steady-State Conditions 

Intense steady state neutron source. The CNR reactor, 

11:43034 (R;US) 
SPECTROMETERS 
Performance Testing 

Silicon surface barrier detector for fusion neutron 

spectroscopy, 11:45312 (J;US) 
NEUTRON SPECTROSCOPY 
Doppler Broadening , 

Effect of ion speed distribution on the spectral shape of the 
2.5-MeV neutron line produced by DD fusion, 11:45405 
G;US) 

Pulsed Neutron Techniques 

Resolution of pulsed-source small-angle neutron scattering, 

11:44180 (J;NL) 
Surface Barrier Detectors 

Silicon surface barrier detector for fusion neutron 

spectroscopy, 11:45312 (J;US) 
NEUTRON STARS 
Mass 

Phase transitions in a saturating chiral theory of nuclear 

matter, 11:44856 (J;US) 
X-Ray Spectra 
Los Alamos Science, Number 13, Spring 1986, 11:44476 


Binding energy of nuclei far from the stability region, 11:45092 
(RA;SU;In Russian) 


Nuclei far from the line. Production and 
study of fundamental states, 11:45075 (RA;FR;In French) 


Nuclei far from the stability line. Single and collective stability 
at low energy, 11:45076 (RA;FR;In French) 


NEUTRON-RICH ISOTOPES . 
Ground States 
Nuclei far from the stability line. Production and 
study of fundamental states, 11:45075 (RA;FR;In French) 


Lectures 
Nuclei far from the stability line. Single and collective stability 
at low energy, 11:45076 (RA;FR;In French) 
Nuclear 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 11:44912 (RA; FI) 
NEUTRONS 
See also RESONANCE NEUTRONS 
THERMAL NEUTRONS 


Factors influencing transformation and mutagenesis in vitro by 
high LET radiation, 11:44402 (R;US) 
NEVADA TEST SITE 


Gravity Surveys 
Gravity interpretation of Frenchman Fiat and vicinity, Nevada 
Test Site, 11:44451 (R;US) 
ENGLAND 


See FEDERAL REGION I 
NEW HAMPSHIRE 
Energy Conservation 
Fuel savings and energy conservation analysis, 11:43205 


Programs 
Stable Isotope Group 1983 progress report, 11:45529 (R;NZ) 
NEWTON MECHANICS 


See CLASSICAL MECHANICS 
NICKEL 


Absorption Spectra 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
Effects 
Ne emanate 
of high-moisture biomass feedstocks, 11:42757 
(R;US) 


Crack Propagation 
Dislocation arrangement in the plastic zone for propagating 
cracks in nickel, 11:43509 (RA;US) 
Crystal Structure 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 


(BA;US) 
Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 


Diffusion 
Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 
Ferromagnetism 
Spin and orbital magnetic densities in ferromagnetic nickel, 
11:43479 (RA;US) 
Fracture Mechanics 
Dislocation arrangement in the plastic zone for propagating 
cracks in nickel, 11:43509 (RA;US) 
Ton Implantation 
Variable-energy positron-beam studies of Ni implanted with 
He, 11:43527 G;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Ca, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 
Magnetic Properties 
Macromagnetism and micromagnetism in Ni-Mo metaliic 
superlattices, 11:43528 (J;US) 


Photoelectron Spectroscopy 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 





NICKEL 
Photoelectron Spectroscopy 


Theory of angle-resolved photoemission extended fine 
structure, 11:43832 (BA;US) 
Physical Radiation Effects 
Effect of boundary conditions in ion mixing of multilayered 
Ni-Si samples, 11:43694 (RA;US) 


Positrons 
Variable-energy positron-beam studies of Ni implanted with 
He, 11:43527 (J;Us) 


Reflectivity 
Influence of oxidation on the radiative properties of some 
metals: physico-chemical analysis of the oxidal layers, 
11:42844 (R;FR;In French) 
Removal 
Removal of arsenic, vanadium, and/or nickel compounds from 
petroliferous liquids, 11:42610 (P;US) 


Organic complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 


Sorptive Properties 

Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 

ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 

Physical aspects of relaxation and shake-up effects in XPS and 
core —>27* absorption spectra of CO chemisorbed on Ni 


(111), 11:44593 (R;XA) 

Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 (BA;US) 

Spin Waves 

Direct observation of spin waves above T/sub c/ for Ni, 
11:43474 (RA;US) 

New interpretation of spin-wave behavior in nickel, 11:43488 
(RA;US) 


Particle-solid interactions: the role of nonlocal inelastic energy 
losses in sputtering, 11:44616 (RA;US) 
X-Ray Spectra 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
NICKEL 58 REACTIONS 
Deep Inelastic Scattering 
dissipation in heavy systems. The transition from quasi- 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
Energy dissipation in heavy systems. 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
NICKEL 58 TARGET 
Neon 20 Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Neutron Reactions 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
Nitrogen 14 Reactions 
Fast a-particles from the reaction *N + °*Ni at 22 
MeV/nucleon, 11:44915 (RA;NL) 
Proton Reactions 
Analyzing power for the (p-vector, ax) reaction in the 
continuum at E sub(p) = 72 MeV, 11:44888 (RA;PL) 
NICKEL 62 
Energy Levels 
Lifetime of excited levels for *,°*Ni, 11:44921 (RA;SU;In 
Russian) 
NICKEL 62 TARGET 
Proton Reactions 
Spins of proton resonances in the **Ni(Pg)-reaction, 11:44922 
(RA;SU;In Russian) 
NICKEL 63 
Biological Accumulation 
Bioaccumulation and food chain transfer of corrosion products 
from radioactive stainless steel, 11:44313 (R;US) 
NICKEL 64 
Energy Levels 
Lifetime of excited levels for ®,®Ni, 11:44921 (RA;SU;In 
Russian) 


The transition from quasi- 


ERA-11/19 / 2248 


NICKEL 64 REACTIONS 
Compound-Nucleus Reactions 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:44976 (J;US) 
Silicon 28 Reactions 
Statistical ‘doorway’ role of the dinucleus in heavy ion deep 
inelastic reactions, 11:44897 (R;BR) 
NICKEL ALLOYS 


See also INVAR 
NICKEL BASE ALLOYS 


Crystal Structure 
Rippled relaxation in the (110) surface of the ordered metallic 
alloy NiAl, 11:43484 (RA;US) 
Diffusion 
Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 


Determination of dispersoid size distribution in an oxide- 
strengthened nickel-chromium alloy by small-angle X-ray 
scattering, 11:43470 (RA;US) 

Electronic Structure 
L edge XANES studies of charge redistribution upon 

compound formation in gold and nickel metallic compounds, 
11:43425 (R;US) 

F 

Ferromagnetism in NisAl-based alloys containing Fe, 11:43518 
(RA;US) 

Ion Implantation 
Effect of point defects on the amorphization of metallic alloys 

during ion implantation, 11:43549 (J;NL) 
Physical Radiation Effects 
Amorphization of intermetallic compounds by ion 
bombardment (NiTi), 11:43432 (R;US) 

Effect of point defects on the amorphization of metallic alloys 
during ion implantation, 11:43549 (J;NL) 

Ion beam mixing in Ni-Al and Pd-Al alloy systems, 11:43500 
(RA;US) 

Theory of amorphization kinetics in intermetallics, 11:43548 
G;NL) 

Powder Metallurgy 
Formation of amorphous alloys by the mechanical alloying of 

crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 

Synthesis 
Formation of amorphous alloys by the mechanical alloying of 

crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 
NICKEL BASE ALLOYS 

Grain Boundaries 
An atom probe field ion microscope study of boron decorated 

boundaries in NisAl, 11:43552 (J;US) 

Hydrogen Embrittlement 
Influence of grain boundary chemistry and structure on the 

intergranular attack and intergranular stress corrosion 
of austenitic alloys. report, August 1, 
1985-July 31, 1986 (Ni-Cr-Fe), 11:43439 (R;US)  - 

Stress Corrosion 
Influence of grain boundary chemistry and structure on the 

intergranular attack and intergranular stress corrosion 
cracking of austenitic alloys. report, August 1, 
1985-July 31, 1986 (Ni-Cr-Fe), 11:43439 (R;US) 

Structural Chemical Analysis 
Microchemical analysis of polycrystalline NisAl and other 

ordered alloys using the field-ion microscope atom probe. 
Progress report, 11:43440 (R;US) 
NICKEL CHLORIDES 

Tonic 

Study of conduction mechanisms and relaxation processes in 
NiCk-PVA composites, 11:43612 (R;XA) 
NICKEL COMPLEXES 

Chemical Reactions 

Formation of ionic transition metal carbonyl cluster fragments 
by ion-molecule reactions. 2. The Co(CO)s(NO) and 
Ni(CO), systems, 11:43893 (J;US) 
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Molecular Structure 
Structural diversity of Fiso from methanobacterium 
thermoautotrophicum. A nickel x-ray absorption 
spectroscopic study, 11:44347 (J;US) 
Photochemical Reactions 
Transient photoligation behavior of nickel protoporphyrin 
reconstituted myoglobin and hemoglobin, 11:43902 O.U! US) 
Raman Spectroscopy 
Resonance Raman of metallooctaethylporphyrin cation 
radicals with a/sub lu/ and a/sub 2u/ orbital character, 
11:43879 (J;US) 
NICKEL COMPOUNDS 


See also NICKEL CHLORIDES 
NICKEL OXIDES 


Chemical Reactions 
Electron-transfer reactions of oxovanadium(IV) and 
dioxovanadium(V) ions with metal tris(polypyridine) 
complexes in aqueous media, 11:43906 (J;US) 
Excited States 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (J;US) 


Magnetic structure of nickel diglycine dihydrate, 11:43478 
(RA;US) 
Molecular 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (J;US) 


Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 GJ; US) 

Raman Spectra 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (;US) 
NICKEL OXIDES 

Catalytic Effects 

Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 


Impurity diffusion in NiO grain boundaries, 11:43574 (R;GB) 
NICKEL-CADMIUM BATTERIES 
Electrodes 


of a lightweight nickel electrode, 11:43157 
(R;US) 
NICKEL-HYDROGEN BATTERIES 
Electrodes 


Assessment of commercially available and experimental 
hydrogen electrodes, 11:43155 (R;US) 

Development of a lightweight nickel electrode, 11:43157 
(R;US) 

Long life nickel electrodes for a nickel-hydrogen cell: cycle 
life tests, 11:43156 (R;US) 

NICKEL-ZINC BATTERIES 
Electrodes 


a of a lightweight nickel electrode, 11:43157 


radiological consequences of a design 
basis loss-of-coolant accident, 11:43099 (J;US) 
Accidents 


Model to reduce the radiological consequences of a design- 
basis loss-of-coolant accident, 11:43099 (J;US) 
NIOBATES 
compounds should be indexed by coordination of a 
descriptor in the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Growth 
Czochralski method, 11:43777 (TJ;US) 
Domain Structure 
Clock-model description of incommensurate ferroelectric films 
and of nematic-liquid-crystal films, 11:43754 (J;US) 


Texture 
Clock-model description of incommensurate ferroelectric 
and of nematic-liquid-crystal films, 11:43754 (J;US) 
Transmission Electron Microscopy 
Clock-model description of incommensurate ferroelectric films 
and of nematic-liquid-crystal films, 11:43754 (J;US) 
NIOBIUM 
Magnetic Flux 
Flux-line pinning by the grain boundary in niobium bicrystals, 
11:43515 (RA;US) 
Photoelectric Effect 
K-italic-shell photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
Pressure Effects 
Supquecniiioatietils of 0p un seseened Gemanaaben 
dynamic pressures, 11:43526 (J;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 


Superconductivity 
Low-rf-loss superconductive thin-film alloys. Annual report, 1 
June 1984-31 May 1985, 11:43421 (R;US) 
Superconductivity of Nb films recovered from megabar 
dynamic pressures, 11:43526 (J;US) 


Synthesis 
Superconductivity of Nb films recovered from megabar 
dynamic pressures, 11:43526 (J;US) 
Vapor Pressure 
Pressure of saturated steam of refractory metals, 11:43569 
(TJ;GB) 
NIOBIUM 93 REACTIONS 
Consistent microscopic kinetic equation for relativistic heavy 
ion collisions, 11:45104 (RA;NL) 
NIOBIUM 93 TARGET 
Neutron Reactions 
Integral test of neutron cross section data for future reactor 
materials through measurement and analysis of neutron 


it microscopic kinetic equation for relativistic heavy 
ion sm 11:45104 (RA;NL) 
NIOBIUM 96 
Nuclear Magnetic Moments 
°6Nb nuclear magnetic moment determination, 11:44948 
(RA;SU;In Russian) 
NIOBIUM ALLOYS 


See also INCONEL 600 
NIOBIUM BASE ALLOYS 


Band Theory 
On the possibility of NbCe, NbLa compound, 11:43453 (R;XA) 
Critical Current 
NbsSn(Ti) powder metallurgy processed high field 
superconductors, 11:43545 (J;US) 
Crystal Growth 
Crystal growth of superconducting A15 compounds, 11:43483 
(RA;US) 


Preparation of transition-metal alloys, 11:43482 (RA;US) 
Microstructure 
TEM study of the influence of microstructure on the 
superplastic behavior of a U-5.8 wt % Nb alloy, 11:43524 
(R;US) 


TEM study of the influence of microstructure on the 
superplastic behavior of a U-5.8 wt % Nb alloy, 11:43524 
(R;US) 

Powder Metallurgy 

NbsSn(Ti) powder metallurgy processed high field 

superconductors, 11:43545 (J;US) 
Superconducting Wires 

Nb wires with ultra-fine filaments for 50-60 Hz use: influence 
of the filament diameter upon losses, 11:43948 (R;FR) 

Ultra-fine NbTi filament wires for A.C. use, 11:43947 (R;FR) 





Low-rf-loss thin-film alloys. Annual report, 1 
June 1984-31 May 1985, 11:43421 (R;US) 
NIOBIUM BASE ALLOYS 
Diffusion 


Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 

Powder Metallurgy 

Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 

intermetallics, 11:43533 (J;US) 


Synthesis 
Oe ees et 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 *0:US) 
NIOBIUM COMPOUNDS 
See also NIOBATES 


NIOBIUM NITRIDES 
NIOBIUM OXIDES 
Ion Implantation 
Ton-induced 
11:43701 (RA;US) 
Transformations 
Critical scattering in KTa/sub 0.968/Nb/sub 


quasielastic light 
0.032/Os, 11:43678 (RA;US) 
NIOBIUM NITRIDES 


and mixing effects in LiNbOs, 


Low-rf-loss superconductive thin-film alloys. Annual report, 1 
June 1984-31 May 1985, 11:43421 (R;US) 
NIOBIUM OXIDES 


Relative importance of surface and volume 
dielectric mirrors, 11:43773 (J;US) 
NITRATES 


See also RUBIDIUM NITRATES 
URANYL NITRATES 


of a two-step nitric oxide decomposition process, 
11:42497 (RA;US) 
NITRIC ACID 
Air Pollution Monitoring 
Chemical instrumentation for field studies of atmospheric wet 
deposition processes, 11:44258 (J;US) 
Atmospheric Chemistry 
ee oe 11:44253 (J;US) 
Chemical instrumentation for field studies of atmospheric 
deposition processes, 11:44258 (J;US) 
Chemical Reaction Yield 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Production 
Solar Fuels and Chemicals System Design Study 


scattering in all- 


acid production process). Volume 3. Appendices. Final 
report, 11:42805 (R;US) 


Electrolytic recovery of copper and regeneration of 
Senun irthiinaee ttl Gelidion, | 11:42710 (BA;US) 


fragmentation of isolated molecules, 11:43833 (BA;US) 
Chemical Reaction Yield 


of a two-step nitric oxide decomposition process, 
11:42497 (RA;US) 
Reactions 


Kinetics of liquid lithium reaction with oxygen-nitrogen 
mixtures, 11:45480 (R;US) 


ERA-11/19 / 2268 


Electron Collisions 
Calculation of single- and free-free cross 
sections for electrons scattered from He, C, N, Ne and Ar. 
Final report, September 1980-February 1983, 11:44571 
(R;US) 


Mineral Cycling 
Effect of summertime shelf break upwelling on nutrient flux in 
southeastern United States continental shelf waters, 11:44300 
(J;US) 


Auger-electron ion coincidence studies in soft X-ray induced 
fragmentation of isolated molecules, 11:43833 (BA;US) 
Radiation Transport 
Study of off-axis radiation-energy deposition from 100 MeV 
electrons traversing through water, liquid nitrogen, and air. 
Technical report, port, 11:45120 (R;US) 
Raman Spectra 
Multiplex CARS temperature 
MHD environment, 11:43262 (J;US) 
Reduction 
EXAFS of Klebsiella pneumoniae nitrogenase MoFe protein 
from wild-type and nif V mutant strains, 11:44348 (J;US) 
NITROGEN 14 
Energy Levels 
Excitation of nucleus high-lying levels in resonance 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
Resonance Scattering 
Excitation of nucleus high-lying levels in resonance 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
NITROGEN 14 BEAMS 
Inner-Shell Ionization 
Cross sections for target KX-ray production by ™*N beams 
between 7 and 13 MeV/nucleon, 11:45106 (RA;NL) 
NITROGEN 14 REACTIONS 
Breakup Reactions 
Fast a-particles from the reaction *“*N + °*Ni at 22 
MeV/nucleon, 11:44915 (RA;NL) 
Heavy Ion Fusion Reactions 
Study of heavy products formed by rare earth target 
bombardment by ™*C and '*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 
Fusion Reactions 
Study of the *N + °Tb reaction between 12 and 22 
MeV/nucleon, 11:45028 (RA;NL) 
Particle Production 
Nuclei production following 30 MeV/u #C and ™*N induced 
reactions, 11:44898 (RA;FI) 
NITROGEN DIOXIDE 
NO, 
Pollution 


in a coal-fired 


Engine-driven heat-pump emission standards. Topical report, 
February-April 1986, 11:44279 (R;US) 
NITRIDES 


evaluation of NO/sub x/ and I, retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 
Air Pollution Abatement 

Chemistry of a flue gas combined NO/sub x/ and SO; 
scrubber employing ferrous cysteine additives, 11:44267 
(B;US) 

Field evaluation of a low NO/sub x/ burner for oil fired 
package boilers, 11:44266 (J;US) 

Using natural gas to control SO/sub X//No/sub X/ emissions 
through sorbent injection and reburn technology, 11:44261 
G;US) 

Air Pollution Control 

Evaluation of fundamental phenomena associated with NO/sub 
X/ control and sulfur capture in slagging precombustors, 
11:44265 (J;US) 
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Air Pollution Monitoring 
Chemical instrumentation for field studies of atmospheric wet 
deposition processes, 11:44258 (J;US) 


Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Aqueous solubility and reactivity of nitrous acid, 11:44256 
G;US) 
Chemical instrumentation for field studies of atmospheric wet 
deposition processes, 11:44258 (J;US) 
Chemical Radiation Effects 
Preliminary study: an electron irradiation procedure for 


decompostion of SO: and NOsub(x) in exhaust gases of large 


firing - and other large industrial equipment. Pt. 1, 11:42737 
(R;AT;In German) 

Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exaust gases of large 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 

Reaction 


Kinetics 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Chemical Reactions 


Experimental evaluation of NO/sub x/ and I; retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 

Reaction of dinitrogen pentoxide with fluoranthene, 11:43880 
GJ;US) 


Preliminary study: an electron irradiation procedure for . 
decompostion of SO; and NOsub(x) in exhaust gases of large 
firing - and other large industrial equipment. Pt. 1, 11:42737 


decompostion of SO: and NOsub(x) in exaust gases ge 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 


Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Reduction 


Novel NOx catalyst preparational method. Final report, 
11:44225 (R;US) 


Evaluation of fundamental phenomena associated with NO/sub 
X/ control and sulfur capture in slagging precombustors, 
11:44265 (J;US) 

Experimental evaluation of NO/sub x/ and I, retention during 
the scrubbing of dissolver off-gas, 11:42642 (R;US) 

Using natural gas to control SO/sub X//No/sub X/ emissions 
through sorbent injection and reburn technology, 11:44261 
G;US) 


Chemistry of a flue gas combined NO/sub x/ and SO, 
scrubber employing ferrous cysteine additives, 11:44267 
(B;US) 

Washout 


Aqueous solubility and reactivity of nitrous acid, 11:44256 
G;US) 


of solid nitromethane to 15 GPa at 298 K, 
11:44212 OUD 


ion of solid nitromethane to 15 GPa at 298 K, 
11:44212 (J;US) 
CO) 


Synergistic induction of altered hepatocyte foci by combined 
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Data Base Management 
Summary of control and data 
experiments (invited), 11:45497 (J;US) 
Laser Materials 
Fine ciamond turning of KDP crystals, 11:43771 (J;US) 
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systems for NOVA 





NOVA FACILITY 
Optical Equipment 


Equipment 
Fine diamond turning of KDP crystals, 11:43771 (J;US) 
Plasma Diagnostics 
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Data 
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Overview of the role of data for energy systems, 11:45586 
(BA;NL) 
EXPLOSIONS 
named single nuclear explosions are listed by name 
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Material Unaccounted For 
Semiannual report on strategic special nuclear material 
inventory differences, 11:42722 (R;US) 
NUCLEAR FORCES 
Virial Theorem 
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(RA;NL) 
Effect of static deformation of the Fermi surface on the 
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19. Haemnafens Berber arce -etnageces, began 
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Examining work stru:ture in nuclear power plants, 11:43133 
(BA;US) 
Pipelines 
Corrosion problems in condensers of thermal power plants 
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NUCLEAR REACTIONS 


See also CHARGED-PARTICLE REACTIONS 
FISSION 


HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
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Report to the Office of Science Technology and Policy: 
interagency research report for assessing climatic effects of 
nuclear war, 11:44217 (R;US) 
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Report to the Office of Science Technology and Policy: 
interagency research report for assessing climatic effects of 
nuclear war, 11:44217 (R;US) 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEASES 
Enzyme Activity 
Quantitation of carcinogen-induced DNA damage and repair in 
human cells with the UVR ABC excision nuclease from 
Escherichia coli, 11:44416 (J;US) 
RecBC enzyme activity is required for far-UV induced 
respiration shutoff in Escherichia coli K12, 11:44415 (J;NL) 
NUCLEATION 
Activation Energy 
Theory of activation energy and reduced temperature in liquid- 
solid phase transition, 11:45144 (R;XA) 
Scattering 
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ote 11:43355 (J;US) 
Materials 


Health-hazard evaluation report HETA 85-335-1629, Lahey 
Printing Press and Office Building, Littleton, Colorado, 
11:44235 (R;US) 


Systems 
Case study: Lockheed Building 157 - an innovative deep 


daylighting design for reducing energy consumption, 
11:43286 (RA;US) 
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Industrial lighting retrofit for increased productivity and 

efficiency, 11:43345 (J;US) 
Total Energy Systems 

Integrate total system approach to ice storage designing can 
provide an economic solution while improving total system 
comfort, 11:43355 (J;US) 

OFFSHORE OPERATIONS 
Oil Spills 

Bowhead and gray whale migration model description. Interim 
report No. 1, 11:44299 (R;US) 

Outer Continental Shelf Environmental-Assessment Program. 
Final reports of principal investigators. Volume 36. Part 1 
and Part 2, 11:42550 (R;US) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Acoustic Emission Testing 
Acoustic emissions for determination of tar sand production 
front location, 11:42586 (RA;US) 
Compilation 


Data 
Resource i and recovery technology selection, 
11:42587 (RA;US) 
Exploration 
Acoustic emissions for determination of tar sand production 
front location, 11:42586 (RA;US) 
Resource characterization and recovery technology selection, 
11:42587 (RA;US) 


Resource characterization and recovery technology selection, 
11:42587 (RA;US) 


Recovery of bitumen from tar sand deposits with the radio 
frequency process, 11:42608 (J;US) 


facing US tar sands and oil shale, 


Opportunities and 
11:42583 (RA;US) 
Information Systems 
Tar Sand Program overview, 11:42584 (RA;US) 
In-Situ Combustion 
Recovery process evaluation, 11:42598 (RA;US) 


Control technology research, 11:42618 (RA;US) 
Reservoir and process simulation, 11:42597 (RA;US) 


Opportunities and challenges facing US tar sands snd oil shale, 
11:42583 (RA;US) 
Tar Sand Program overview, 11:42584 (RA;US) 
Resource Assessment 
Fuels from tar sands, 11:42589 (J;US) 
Resource Potential 
Fuels from tar sands, 11:42589 (J;US) 
Reverse Combustion 
Recovery process evaluation, 11:42598 (RA;US) 
Solvent Extraction 
Overview of US and Canada Memorandum of U: 
for tar sands and heavy oil research, 11:42585 (RA;US) 
Steam Injection 
Recovery process evaluation, 11:42598 (RA;US) 
Overview of US and Canada Memorandum of U: 
for tar sands and heavy oil research, 11:42585 (RA;US) 
OIL SHALE DEPOSITS 


Assessment of solid-waste characteristics and control 
for oil-shale retorting. Final report for 
September 1983-February 1985, 11:42627 (R;US) 
Steam Injection 
Effect of preheat on the properties and mechanisms involved 
in the production of oil from tar sand, 11:42596 (RA;US) 
PLANTS 


Ol] shale siting methodology, 11:42594 (RA;US) 
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Waste Disposal 

Assessment of solid-waste characteristics and control 
technology for oil-shale retorting. Final report for 
September 1983-February 1985, 11:42627 (R;US) 

OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
Chemical 
Influence of weathering/preoxidation on the devolatilization 
mechanisms of oil shale, 11:42595 (R;US) 
Chemical Properties 
Mechanistic studies of oil shale retorting: chemical and 
physical characterization of oil shale, 11:42614 (RA;US) 
Oil shale siting methodology program: Los Alamos shale 
properties database, 11:42613 (RA;US) 
Research plan for physical/chemical properties of oil shales, 
11:42612 (RA;US) 


Low void and large block studies, 11:42603 (RA;US) 


Mechanistic studies of oil shale retorting: chemical and 
physical characterization of oil shale, 11:42614 (RA;US) 


Development of an oil shale data base to support the oil shale 
program, 11:42588 (RA;US) 
Environmental Effects 
Development of an oil shale data base to support the oil shale 
program, 11:42588 (RA;US) 
Systems analysis in the Oil Shale Program, 11:42555 (RA;US) 


Opportunities and challenges facing US tar sands and oil shale, 
11:42583 (RA;US) 
Flash Hydropyrolysis Process 
Production of valuable hydrocarbons by flash pyrolysis of oil 
shale, 11:42611 (P;US) 


Fracturing 
Static fracture characterization of oil shale, 11:42592 (RA;US) 


Fragmentation 
Evaluation of Anvil Points Tests, 11:42593 (RA;US) 
Modeling of rock fracture/rock motion, 11:42591 (RA;US) 
Sandia oil shale rock fragmentation program, 11:42605 
(RA;US) 
Infrared 


Influence of weathering/preoxidation on the devolatilization 
mechanisms of oil shale, 11:42595 (R;US) 
In-Situ Retorting 
Literature survey of environmental concerns associated with 
in-situ coal/oil shale operations. Final report, August- 
September 1985, 11:42501 (R;US) 
Low void and large block studies, 11:42603 (RA;US) 
Overview of in situ modeling in the Oil Shale 
Program, 11:42602 (RA;US) 
Modified In-Situ Processes 
Permeability contrast experiments, 11:42604 (RA;US) 
Sandia oil shale rock fragmentation program, 11:42605 
(RA;US) 
Motion 
Modeling of rock fracture/rock motion, 11:42591 (RA;US) 
Oxidation 
Influence of weathering/preoxidation on the devolatilization 
mechanisms of oil shale, 11:42595 (R;US) 


Low void and large block studies, 11:42603 (RA;US) 
Overview of in situ process modeling in the Oil Shale 
Program, 11:42602 (RA;US) 
Permeability contrast experiments, 11:42604 (RA;US) 
Physical Properties 
Mechanistic studies of oil shale retorting: chemical and 
physical characterization of oil shale, 11:42614 (RA;US) 
Oil shale siting methodology program: Los Alamos shale 
properties database, 11:42613 (RA.US) 
Research plan for physical/chemical properties of oil shales, 
11:42612 (RA;US) 


Processing 
t of an oil shale data base to support the oil shale 
program, 11:42588 (RA;US) 


OLKILUOTO REACTOR 
Seismic Surveys 


Overview of surface process modeling in the Oil Shale 
Program, 11:42590 (RA;US) 
Systems analysis in the Oil Shale Program, 11:42599 (RA;US) 


Pyrolysis 
Influence of weathering/preoxidation on the devolatilization 
mechanisms of oil shale, 11:42595 (R;US) 


Reserves 
Opportunities and challenges facing US tar sands and oil shale, 
11:42583 (RA;US) 


t of an oil shale data base to support the oil shale 
program, 11:42588 (RA;US) 


Los Alamos environmental activities/oil shale effluents, 
11:42619 (RA;US) 
Mechanistic studies of oil shale retorting: rapid pyrolysis of oil 
shale, 11:42600 (RA;US) 
Method for retorting oil shale, 11:42609 (P;US) 
Oil shale environmental research at the Morgantown Energy 
Technology Center, 11:42628 (RA;US) 
Oil shale environmental research, 11:42607 (RA;US) 
Recent progress in oil shale retorting research at Lawrence 
Livermore National Laboratory, 11:42601 (RA;US) 
Sunlight photochemistry of retort-water organonitrogen 
compounds in an inert atmosphere, 11:42626 (R;US) . 
Solvent Extraction 
Results of supercritical extraction research, 11:42606 (RA;US) 
Ww 


eathering 
Influence of weathering/preoxidation on the devolatilization 
mechanisms of oil shale, 11:42595 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Environmental Impacts 
Outer Continental Shelf Environmental-Assessment Program. 
Final reports of principal investigators. Volume 36. Part 1 
and Part 2, 11:42550 (R;US) 
OIL WELLS 
Mathematical Models 
Sand-box modelling, 11:42543 (R;US) 
Reservoir Engineering 
Sand-box modelling, 11:42543 (R;US) 
W: 


aterflooding 

Multi-pattern low-tension demonstration flood Big Muddy 
Field. Technical progress report, April-June 1986, 11:42542 
(R;US) 
Well Drilling 

Gas & oil supply modeling: a big question for a small 
computer, 11:42541 (J;US) 
OILS 


See also FUEL OILS 
LUBRICATING OILS 
PYROLYTIC OILS 


Chemical Composition 
Direct ee of poplar wood: study or reaction main 
parameters. Chemical characterization of the produced oils, 
11:42753 (R;FR;In French) 
OIL-WATER SEPARATORS 


regulatory 
— 11:44330 ro 
olecular Structure 


Development of methods for the structural characterization of 
complex carbohydrates. Technical progress 
September 1985-July 1986, 11:44329 (R;US) 

OLKILUOTO REACTOR 
Used for TVO-1 REACTOR prior to 1976. 
Seismic Effects 

Crosshole seismic investigations in Olkiluoto 1984-1985, 

11:43089 (R;FI) 
Seismic Surveys 

Crosshole seismic investigations in Olkiluoto 1984-1985, 

11:43089 (R;FI) 





OMEGA FACILITY 
Plasma Diagnostics 


OMEGA FACILITY 
Plasma Diagnostics 
Optical fidecials for z-cay streak comeres at LLE, 11:45396 


Devices 
Portable touch terminal for equipment control, 11:44108 
(R;JP;In Japanese) 


Biological Radiation Effects 
Mouse oocyte killing by neutrons: target considerations, 
11:44420 (J;GB) 
Cell Killing 
Mouse oocyte killing by neutrons: target considerations, 
11:44420 (J;GB) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 


-optic ift measurement of plasma 
current, 11:45420 (5 G;US) 
OPTICAL FILTERS 
Design 
Highly doped ruby filters for stray light reduction in 
SCATPAK II, 11:45329 (J;US) 
Performance of oblique angle of incidence collection systems 
in the VUV, 11:43462 (R;US) 
Rotationally invariant correlation filtering for multiple images, 
11:45239 (J;US) 


Highly doped ruby filters for stray light reduction in 
SCATPAK II, 11:45329 (J;US) 
optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 


Highly doped ruby filters for stray light reduction in 
SCATPAK II, 11:45329 (J;US) 
Rotationally invariant correlation filtering for multiple images, 
11:45239 0: US) 
OPTICAL SPECTRO) 


Novel spatial scanning method for tokamak spectroscopy, 
11:45361 (J;US) 

Slitless intensified readout gated spectrometer, 11:45369 (J;US) 

TFTR edge Thomson scattering system, 11:45326 (J;US) 

Two-dimensional Thomson scattering system for ATF, 
11:45328 (J;US) 


Two-dimensional Thomson scattering system for ATF, 
11:45328 (J;US) 
Systems 


Novel spatial scanning method for tokamak spectroscopy, 
11:45361 (J;US) 


Slitless intensified readout gated spectrometer, 11:45369 (J;US) 
TFTR edge Thomson scattering system, 11:45326 (J;US) 
Resolution 
Resolving the propagation direction of tokamak 
microturbulence via homodyne spectroscopy, 11:45353 


(J;US) 
ORDER-DISORDER TRANSFORMATIONS 


Localization length and fractal dimension of band centre states 
for 1-d off-diagonal disordered systems, 11:45156 (R;XA) 
Diffraction 


Comment on “Reliability of low-energy electron diffraction for 
si — order-disorder phenomena”, 11:45179 
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ORE RESERVES 
See RESERVES 


‘OREGON 


Rivers 
Evaluation of lower Umatilla River channel modifications 
below Three Mile Dam, 1985. Final report, 11:42783 (R;US) 
Wind Turbine Arrays 
Cape Blanco wind farm feasibility study technical report No. 6. 
Noise/health/safety, 11:42858 (R;US) 
Cape Blanco wind farm fe ity study technical report No. 3. 
Geotechnical, 11:42857 (R;US) 
Cape Blanco. Wind Energy feasibility study. Technical Report 
No. 11. Terrestrial ecology, 11:42860 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 


CHLORINATED AROMATIC HYDROCARBONS 
METHYLENE CHLORIDE 


Photochemical Reactions 
Effects of added tetramethylammonium chloride on sodium 


idine vt i 
studied by electron spin resonance, 11:43881 (J;US) 
ORGANIC COMPOUNDS 


See also AMINES 
AROMATICS 
CARBOHYDRATES 


Environmental research at Western Research Institute, 
11:42629 (RA;US) 
Air Pollution 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 


Preparation 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 


h[p-eta‘,eta?-~CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH:)sU,E 
= §, Se, Te) and the crystal structures of [((MeCsH,)sU 
}S and (MeC;H,)sUOPPhs, 11:43929 (J;US) 

Molecular hydrogen complexes of the transition metals. 3. 

structure, and reactivity of W(CO)s(PCys)s and 

W(CO)s(P(i-Pr)s)s, eta?-He complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 

Chemical Reactions 
Molecular hydrogen complexes of the transition metals. 3. 

Preparation, structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s)a, eta*-He precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 

Crystal Structure 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 
— 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [MeCsH,)sUhE 
(& = S, Se, Te) and the crystal structures of [((MeCsH,)sU 
hS and (MeC.H,)sUOPPhs, 11:43929 (J;US) 

Molecular hydrogen complexes of the transition metals. 3. 
Preparation, structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(PG-Pr)s)2, eta*-Hs complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 

Electronic Structure 
Electronic structure factors of re bond 

activation. The photoelectron spectroscopy of 
(cyclohexenyl)manganese tricarbonyl, 11:43889 Gt US) 
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Photochemical Reactions 
Photochemical studies of [(eta’-CsRs)M(eta®-COT)]PFe and 
[(eta5-CsRs)M(eta*-1,5-COT)L]PFe complexes of iron and 
ruthenium, 11:43908 (J;US) 
Toxicity 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
ORGANIC IODINE COMPOUNDS 
Chemical Preparation 
Facile-radioiododemetallation reactions for the convenient 
preparation of radioiodinated compounds, 11:44381 (J;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 


NITROSO COMPOUNDS 
PORPHYRINS 


Decomposition 
Sunlight photochemistry of retort-water or, i 
compounds in an inert atmosphere, 11:42626 (R;US) 
Mass Spectra 
and characterization of coal derived components. 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 
Mass Spectroscopy 
Separation and characterization of coal derived components. 
Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 


Sunlight photochemistry of retort-water or; i 

compounds in an inert atmosphere, 11:42626 (R;US) 
Structural Chemical Analysis 

Separation and characterization of coal derived components. 

Report period: 1 April 1986-30 June 1986, 11:42482 (R;US) 
ORGANIC OXYGEN COMPOUNDS 

Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 


See also EPOXIDES 
QUINONES 
RHODAMINES 
XANTHINES 


Activation Analysis 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
Quantitative Chemical Analysis 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
Structural Chemical Analysis 
Organic oxygen characterization of coal and coal liquids. Final 
report, August 1, 1983-October 31, 1985, 11:42483 (R;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also smosrmocanernes 


Electronic Structure 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the '(oo*) state in 
MozCh(PBus)s, 11:43854 (J;US) 
Reactions 


Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the '(oo*) state in 
Mo.Cl,(PBus)s, 11:43854 (J;US) 


Phctochemical solar energy conversion in surfactant vesicles. 
Final technical report, January 1, 1982-June 30, 1986, 
11:42792 (R;US) 

ORGANIC SOLVENTS 
Cleaning 


cleanup of Idaho Chemical Processing Plant 
solvent, 11:42639 (R;US) 
Health Hazards 
Health hazard evaluation report HETA 84-368-1624, FMC 
Corporation, San Jose, California, 11:44226 (R;US) 


OSCILLATORS 
Operation 


Indoor Air Pollution 
Health-hazard evaluation report HETA 85-335-1629, Lahey 
Printing Press and Office Building, Littleton, Colorado, 
11:44235 (R;US) 
evaluation report HETA 85-047-1632, General 
Telephone and Equipment Company, Carpenteria, 
California, 11:44236 (R;US) 


ULTRA-CLEAN fuels from coal, 11:42506 (RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also SULFONIC ACIDS 
THIOLS 


TTF 


Electrochemistry 
Interaction of diethyidithiocarbamate with n-type cadmium 
oxidation to the dimulide and flat-bend 


11:43898 (J;US) 


Photochemical Reactions 
Interaction of diethyldithiocarbamate with n-type cadmium | 
sulfide and cadmium selenide: efficient 
oxidation to the disulfide and flat-band potential of the 
semiconductor as a function of adsorbate concentration, 
11:43898 (J;US) 
Photochemical electron transfer involving 1,5- 
dithiacyclooctane. A recoverable relay in the 
photosensitized oxidation of halide, 11:43903 U.US) 
Removal 
Cooperative research in coal liquefaction infratechnology and 
generic development, 11:42459 (R;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
conatiundhactaaidihan the atitdancenated &diietp 
bound to carbon. 


[Reactions of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Structure 


of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 


Dissociation 
Gas-phase photodissociation of FeCH2* and CoCHs*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 
Reactions 


Gas-phase photodissociation of FeCH,* and CoCH:*: 
determination of the carbide, carbyne, and carbene bond 
energies, 11:43909 (J;US) 

Raman Spectroscopy 

Resonance Raman of metallooctaethylporphyrin cation 

radicals with a/sub lu/ and a/sub 2u/ orbital character, 
11:43879 (J;US) 
Toxicity 
Neurobehavioral toxicity of organometallic fuel additives, 
11:44427 (RA;US) 
Studies of radiation and chemical toxicity. Progress report, 
11:44398 (R;US) 
ORNL 
HTGR Type Reactors 
Impact of FY 1987 budget on advanced reactor technology 
programs at Oak Ridge National Laboratory, 11:43054 
(R;US) 
LMFBR Type Reactors 
Impact of FY 1987 budget on advanced reactor technology 
programs at Oak Ridge National Laboratory, 11:43054 
(R;US) 
Research Programs 
September 30, 1985, 11:43174 (R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
See also ANHARMONIC OSCILLATORS 


Experiments with a virtua] cathode reflex oscillator, 11:44066 
(RA;US) 





Performance 
Experiments with a virtual cathode reflex oscillator, 11:44066 


(RA;US) 


Rotational States 
Possible identification of an isub(13/2) x jsub(15/2) 
configuration in ‘Os, 11:44983 (RA;FI) 


Isomeric Transitions 
Nanosecond isomers in W and Os nuclei, K-quantization, 
alignment and triaxial shapes, 11:44985 (RA;FI) 
OSMIUM 183 
Isomeric Nuclei 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
Nuclear Reaction Yield 
Yields of the sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
OSMIUM 187 
Strength Functions 
Neutron strength functions of hafnium, tungsten and osmium 
odd isotopes, 11:44995 (RA;SU;In Russian) 
OSMIUM 188 
E0-Transitions 
E0-transitions in '**Os, 11:45022 (RA;SU;In Russian) 
PES 


aa ee ee 
Nuclear Deformation 


aan a 11:45031 (R;XA) 
OSWESO NUCLEAR POWER PLANT 


See NINE MILE POINT-2 REACTOR 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXIDATION 
See also COMBUSTION 
Chemical Reaction Kinetics 
Synthetic chars for studies of char combustion mechanisms. 
Quarterly technical progress report, March 1-May 31, 1986, 
11:42521 (R;US) 
OXIDES 
See also ALUMINIUM OXIDES 
CALCIUM OXIDES 


INDIUM 

IRON OXIDES 
LITHIUM OXIDES 
LUTETIUM OXIDES 
MAGNESIUM OXIDES 


NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 


Deposition 
Method of synthesizing a plurality of reactants and producing 
thin films of electro-optically active transition metal oxides, 
11:43565 (P;US) 
OXIRANS 
See EPOXIDES 
OXYGEN 
Chemical Reaction Kinetics 
Manganese in photosynthetic oxygen evolution: An edge and 
EXAFS study, 11:42817 (BA;US) 
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Statistical-theoretical investigation of the thermal rate 
coefficient and ratio for the reaction O + HCN 
—> products, 11:43855 (J;US) 
Test of variational transition state theory and multidimensional 
semiclassical transmission coefficient methods against 
accurate quantal rate constants for H + H2/HD, D + Ha, 
and O + Hs/D:/HD, including intra- and intermolecular 
kinetic isotope effects, 11:43860 (J;US) 
Chemical Reactions 
Kinetics of liquid lithium reaction with oxygen-nitrogen 
mixtures, 11:45480 (R;US) 
Diffusion 
Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
Domain Structure 


Distribution of domain sizes during overlayer growth, 11:43492 
(RA;US) 
Ton-Molecule Collisions 
Inelastic and reactive collisions with polarized excited Na 
atoms, 11:44613 (R;US) 
Neutrino Reactions 
Interactions of atmospheric neutrinos in nuclei at low energy, 
11:44895 (J;US) 
Particle Production 
Interactions of 
11:44895 (J;US) 


heric neutrinos in nuclei at low energy, 


Scavenging 
Metal oxide chelate oxygen scavenger for deep-drilling 
Final project report, 15 October 1982-14 April 
1983, 11:42544 (R;US) 
OXYGEN 16 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Study of deep inelastic collisions between light heavy ions, 
11:45100 (R;FR) 
Fission 
Effect of nuclear dissipation 
fission, 11:45113 (J;US) 
Heavy Ion Fusion Reactions 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Incomplete and complete fusion in intermediate energy heavy 
ion reactions, 11:44982 (RA;FI) 
Light particle production in the reaction **O + Au at 23 
MeV/nucleon, 11:45040 (RA;NL) 
Inelastic Scattering 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
Neutron Emission 
Effect of nuclear dissipati 
fission, 11:45113 (J;US) 
Transfer Reactions 
Contribution of decay products of transfer reactions to heavy 
ion inelastic and transfer spectra, 11:45036 (R;FR) 
OXYGEN 16 TARGET 
Reactions 


Alpha 
Analytical |-dependent real optical potential according to 
alpha-cluster model, 11:44885 (R;XA) 


Carbon 12 Reactions 
mechnanism study in collisions 


on neutron emission prior to 


on neutron emission prior to 


Fusion and phenomena 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Nucleon Reactions 
Analytical 1-dependent real optical potential according to 
alpha-cluster model, 11:44885 (R;XA) 
OXYGEN 18 
Mass Spectroscopy 
Method for determination of 5'*O and concentration of HzO. 
in rainwater, 11:44252 (J;US) 
OXYGEN COMPLEXES 
Chemical Reactions 
and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
OXYGEN COMPOUNDS 


See also ALUMINATES 
CARBONATES 
IODATES 
NIOBATES 
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reactions. Synthesis and characterization of [(MeCsH,)s UE 

( = §, Se, Te) and the crystal structures of [MeCsH,)sU 

}S and (MeC;H,)sUOPPhs, 11:43929 (J;US) 
Electron-transfer reactions of oxovanadium(IV) 


dioxovanadium(V) ions with metal tris(pol 
complexes in aqueous media, 11:43906 (J;US) 
Crystal Structure 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH,)sUhE 
= §, Se, Te) and the crystal structures of [(MeCsH,)sU 
hS and (MeC;H,)sUOPPhs, 11:43929 (J;US) 
Structure 


@ bonding in trisilylamine and related compounds, 11:43868 
(J;US) 
Oxidation 


and 


and 


complexes in aqueous media, 11:43906 (J;US) 
Reduction 
Electron-transfer reactions of oxovanadium(IV) and 
dioxovanadium(V) ions with metal tris(polypyridi 
complexes in aqueous media, 11:43906 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Electron Capture 
Double and single electron capture in 1-2 MeV/u O* -He 
collisions, 11:44662 (BA;NL) 
Energy Levels 
Atomic physics: beam-foil spectroscopy, 11:44615 (RA;ZA) 
Ton Implantation 
Photoluminescence study of silicon- and oxy, 
gallium arsenides. Master's thesis, 11:43627 (R;US) 
Ton Sources 
Characteristics of a compact microwave ion source, 11:44623 
(J;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 
Threshold law for simultaneous Rydberg electron and convoy 
electron production, 11:44658 (BA;NL) 
OZONE 
Air Pollution 
conditions in agricultural areas, 11:44231 (R;US) 


Chemistry 
Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO, oxidation in cloud 
water, 11:44255 (J;US) 
Effects 


Growth response of two varieties of slash-pine seedlings to 
chronic ozone exposures, 11:44230 (R;US) 
Mass Transfer 
Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO, oxidation in cloud 
water, 11:44255 (J;US) 


P CODES 
Advanced guide to programming the Caltech hypercube. 
Volume 2. (A primer), 11:45550 (R;US) 


Fluid interfaces in the absence of gravity, 11:44671 (R;US) 
Interactive graphic for scientific and 
at EG and G EMI, 11:45553 (R;US) 
Piping network model program for small computers, 11:44018 
®; 


Design 
Waste disposal package, 11:42705 (P;US) 
Economics 


Economics of the specification 6M safety reevaluation and 
regulatory requirements, 11:42721 (J;US) 
Materials 
Waste disposal package, 11:42705 (P;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKS-1 REACTOR 
Paks, Tolna, Hungary 
Reactor Control Systems 
Experiences with the VERONA core monitoring system 
recently installed at Paks NPP, 11:43022 (R;HU) 
Reactor Cores 
Experiences with the VERONA core monitoring system 
recently installed at Paks NPP, 11:43022 (R;HU) 
PALLADIUM 
Catalytic Effects 
Metamorphosis of and its relation to selectivity in 
the Rosenmund reaction, 11:43862 (J;US) 
Tris(benzocyclobutadieno)benzene, the triangular [4]phenylene 
with a completely bond-fixed cyclohexatriene ring: cobalt- 
catalyzed synthesis from hexaethyn and thermal 
ring opening to 1,2:5,6:9,10-tribenzo-3,4,7,8,11,12- 
hexadehydro[12]- annulene, 11:43887 (J;US) 
Photoelectric Effect 
K-italic-shell photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
Solvent Properties 
ity of H, D, and T in Pd at low concentrations, 
11:43534 (J;US) 
Sorptive Properties 
ion of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
Kinetics of hydrogen absorption by Pd(110), 11:43539 (J;US) 
Surface Properties 
Metamorphosis of palladium and its relation to selectivity in 
the Rosenmund reaction, 11:43862 (J;US) 
PALLADIUM 102 
Energy Levels 
Analysis of negative parity quasi-bands in intermediate nuclei, 
11:44943 (RA;SU;In Russian) 
PALLADIUM 105 
Energy Levels 
Anomaly in spectra of /sup 105/Pd and /sup 103/Ru, 11:44974 
(J;US) 
PALLADIUM ALLOYS 
Crystal Growth 
Preparation of transition-metal alloys, 11:43482 (RA;US) 
F 


‘erromagnetism 
Ferromagnetism in reentrant P-italicd-italicFe/sub x- 
italic/Mn/sub y-italic/, 11:43529 (J;US) 


Coexistence of superconductivity and long-range magnetic 
order in ErPdeSn, 11:43541 (J;US) 
Mechanical Properties 
Study on a multi-component palladium alloy membrane for the 
fusion fuel cleanup system. Material test-1: mechanical 
property, 11:45460 (R;JP;In Japanese) 
Muon Probes 
Ferromagnetism in reentrant P-italicd-italicFe/sub x- 
italic/Mn/sub y-italic/, 11:43529 (J;US) 


Coexistence of superconductivity and long-range magnetic 
order in ErPdsSn, 11:43541 (J;US) 





PALLADIUM COMPOUNDS 


See also PALLADIUM SILICIDES 
PALLADIUM TELLURIDES 


Excited States 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Neutron Diffraction 
High-temperature spin dynamics of a cubic ferromagnet 
PdeMnSn, 11:43530 (J;US) 
Photochemical Reactions 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium sconploreteneyiiion tl 11:43914 (J;US) 
Raman Spectra 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Spin Waves 
High-temperature spin dynamics of a cubic ferromagnet 
PdeMnSn, 11:43530 (J;US) 
PALLADIUM ISOTOPES 


See also PALLADIUM 102 
PALLADIUM 105 


E2-Transitions 
Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:44975 (J;US) 
SO Groups 
Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:44975 (J;US) 
PALLADIUM SILICIDES 
Crystal Doping 
Solid state and materials research: metal-semiconductor 
interactions, 11:43667 (RA;ZA) 
Oxidation 
Solid state and materials research: metal-semiconductor 
interactions, 11:43667 (RA;ZA) 
PALLADIUM TELLURIDES 
Crystal Lattices 
Lattice di of layered structure compounds: PdTen, 
11:43670 (RA;US) 
PALO DURO BASIN 
Hydrology 
Second status report on regional ground-water flow modeling 
for the Palo Duro Basin, Texas, 11:42664 (R;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC REFLECTORS 
Deformation 
Thermal deformation of concentrators in an axisymmetric 
temperature field, 11:42845 (TJ;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
Distributed computing for signal : modeling of 
asynchronous parallel computation. Appendix B. Design of 
the operating system for the PASM parallel-processing 
system. Final report, 11:45541 (R;US) 
Distributed computing for signal processing: modeling of 


for the PASM parallel processing systems. Final 
report, 11:45542 (R;US) 


Distributed mene Sens eninentnare 
us parallel computation. Appendix A. 
report, 1 April 1982-31 March 1983, 11:45538 (R;US) 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix F. Studies in 
parallel image processing. Technical report, 11:45539 (R;US) 
Distributed computing for signal processing: modeling of 
asynchronous parallel computation. Appendix G. On the 
design and modeling of special-purpose parallel-processing 
systems. Final report, 11:45543 (R;US) 
Sequential and parallel matrix computations. Interim report, 
11:45536 (R;US) 
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Architecture 
Distributed computing for signal processing: modeling of 
tation. Final report, 1 April 
1982-30 September 1985, 11:45537 (R;US) 
Distributed computing for signal processing: modeling of 
asynchronous Appendix A. 
report, 1 April 1982-31 March 1983, 11:45538 (R;US) 
Two-dimensional signal processing and storage and theory and 
i of electromagnetic measurements. Annual 
report, 1 January-31 December 1985, 11:45535 (R;US) 
Control Theory 
Sequential and parallel matrix computations. Interim report, 
11:45536 (R;US) 
Image Processing 
Distributed computing for signal 


asynchronous parallel Final 
1982-30 September 1985, 11:45537 (R;US) 
Topology 
Topological properties of interconnection networks for parallel 
processors. A unified approach. Appendix E. Doctoral 
thesis, 11:45540 (R;US) 
PARAMETRIC ANALYSIS 
Experimental or theoretical study of the changes in characteristics 
of a system due to changes in design or operational parameters. 
Nonlinear Problems 


Nonlinear systems with fast parametric oscillations, 11:45262 
(J;US) 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARTICLE BEAM FUSION ACCELERATOR 
Beam 
Applied-B-italic ion diode ex ts on the Particle Beam 
Fusion Accelerator-I, 11:45491 (J;US) 
Ion Sources 
PBFA II ion diode theory and implications, 11:45482 (R;US) 


Applied-B-italic ion diode ts on the Particle Beam 
Fusion Accelerator-I, 11:45491 (J;US) 
Scaling Laws 
Applied-B-italic ion diode experiments on the Particle Beam 
Fusion Accelerator-I, 11:45491 (J;US) 
PARTICLE BEAMS 
Beam Profiles 
Notes on NAC Report NAC 83-05 entitled: beam pulse length 
determination by spectral analysis, 11:44098 (R;ZA) 
Fourier 
Notes on NAC Report NAC 83-05 entitled: beam pulse length 
determination by spectral analysis, 11:44098 (R;ZA) 
PARTICLE DISCRIMINATION 
Particle or radiation discrimination in a mixed field. 
Algorithms 
How to recognize the hard elementary 
events at LEP energies, 11:44747 (R;FR) 
PARTICLE PROPERTIES 
Use only for data compilations or papers of a similar broad 
nature; otherwise use the specific terms listed below. 
See also aan 


Information Needs 
Fixed target physics at high energies, 11:44860 (BA;JP) 
Research Programs 


Fixed target physics at high energies, 11:44860 (BA;JP) 
PARTICLE CLASSIFIERS 
Performance Testing 
Performance evaluation of an entrained solids-fed pneumatic 
centrifugal classifier, 11:42517 (J;SU) 
Pneumatics 
Performance evaluation of an entrained solids-fed pneumatic 
centrifugal classifier, 11:42517 (J;SU) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Environmental 
Shelf export of in continental 
waters. Progress report, September 1985-April 1986, 
11:44301 (R;US) 


modeling of 
report, 1 April 


in hadronic 
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PARTON MODEL 


Fragmentation 
Studies of parton fragmentation and baryon production with 
the TPC at PEP, 11:44708 (R;US) 
PARTONS 


Scattering 
Possible signature of multiple parton interactions in collider 
four-jet events, 11:44733 (R;XA) 
PASSENGERS 
See OCCUPANTS 
PASSIVE SOLAR COOLING SYSTEMS 
Air Flow 
A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 


Passive-solar directional-radiating cooling system, 11:42835 
(P;US) 
Heat Transfer 


A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 
Cooling 


Passive-solar directional-radiating cooling system, 11:42835 
(P;US) 
PASSIVE SOLAR HEATING SYSTEMS 
Use of passive solar gains for the pre-heating of ventilation air, 
11:42829 (R;GB) 
Air Flow 
A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 
Heat Transfer 
A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 
Apparatus for downward transport of heat, 11:42834 (P;US) 
Self-Pumping Systems 
Apparatus for downward transport of heat, 11:42834 (P;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant is “beam-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 
Diagnostics 


High time resolution ion temperature profile measurements on 
PBX, 11:45324 (J;US) 

SPRED spectrograph upgrade: High-resolution 
improved absolute calibrations, 11:45368 (J;US) 


See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Plasma Diagnostics 
Deconvolution of H-a measured by Thomson 
a 11:45363 (J;US) 
Thomson scattering systems with high spatial 
a (invited), 11:45333 (J;US) 
PLT and PDX 
11:45322 (J;US) 
PEACH BOTTOM-1 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
Power Losses 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
Power Losses 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 
Containment Systems 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 


analyzers, 


PERRY-2 REACTOR 
Engineered Safety Systems 


Power Losses 
Verification test calculations for the Source Term Code 
Package, 11:43077 (R;US) 
PEAKING POWER PLANTS 
Fuels 
Coproduction of peaking fuels in IGCC power plants: a 
process-screening study. Final report, 11:42461 (R;US) 


Planning 
“ae Final report, 11:43238 


PEAK-LOAD PRICING 
Rate Structure 
Evaluation of the effect of increased peak season rates on the 
residential sector, 11:43301 (RA;US) 
Seasonal Variations 
Evaluation of the effect of increased peak season rates on the 
residential sector, 11:43301 (RA;US) 
PEARL SPAR 
See DOLOMITE 
PEAS 
Radionuclide Kinetics 
Uptake of plutonium-239, 240, americium-241, strontium-90 


into plants, 11:42711 (RA;NL) 
PECTINS 


Molecular Structure 
Structural studies of complex carbohydrates of plant cell walls. 
Progress report, September 1985-July 1986, 11:44331 (R;US) 
PELLET INJECTION 
Pellet injectors for the tokamak fusion test reactor, 11:45432 
(R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
Mechanical Properties 
Use and validation of cavity expansion load models in 
determining structural response of penetrators into ice 
targets, 11:43959 (R;US) 
PENNING ION SOURCES 
Performance 
Acceleration of heavy-ion beams at the SF cyclotron, 11:44107 
(R,JP) 
PENNSYLVANIA 
Geologic Faults 
Seismic reflection geometry of the Newark basin margin in 
Eastern Pennsylvania. Evidence for extensional 
of Paleozoic thrust faults, 11:44450 (R;US) 
Tectonics 
Seismic reflection geometry of the Newark basin margin in 
Eastern Pennsylvania. Evidence for extensional reactivation 
of Paleozoic thrust faults, 11:44450 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 


See CHINA 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PEROXIDES 
See also HYDROGEN PEROXIDE 


Unified approach to characterization of collisions between 
reactive radical pairs in solution. Final report, 11:43916 


(R;US) 
PERRY-1 REACTOR 


system for safety function 


intelligence 
maintenance, 11:43097 (J;US) 
PERRY-2 REACTOR 
Perry, Ohio, USA 
Engineered Safety Systems 
Design of an artificial intelligence 
maintenance, 11:43097 (J;US) 


system for safety function 





PERRY-2 REACTOR 
Reactor Safety 


Reactor Safety 
Design of an artificial intelligence system for safety function 
maintenance, 11:43097 (J;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also AVIATION PERSONNEL 
MILITARY PERSONNEL 
REACTOR OPERATORS 


Nuclear Materials Diversion 
Insider protection: a report card, 11:42731 (R;US) 


Training 
Planning, manpower & training needs for solid fuel fired heat 
sources for DHC systems, 11:42874 (J;US) 
PERSONNEL DOSIMETRY 
Interlaboratory Comparisons 
TLD-700 gamma measurements in mixed neutron-gamma 
radiation fields, 11:44418 (J;GB) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 
Thermoluminescent Dosemeters 
Ten years experience with a large computerized TLD- 
personnel monitoring system, 11:44412 (R;AT) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc, 


Bibliographies 
Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
Prices 
Energy projections to the year 2000, 11:42562 (R;US) 


Cooperative research in coal liquefaction infratechnology and 
generic technology development, 11:42459 (R;US) 


Multi-pattern low-tension demonstration flood Big Muddy 
Field. Technical progress report, April-June 1986, 11:42542 


(RUS) 
leasing/production program. Annual report, FY 
1985, 11:42545 (R;US) 
Supply and Demand 
Energy scenario analysis with microcomputers: a Free World 
oil market model, 11:42546 (J;US) 
World oil surplus in perspective, 11:42547 (J;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
Evaluation 
Offshore hydrocarbon resource estimation: the Minerals 
Management Service's methodology. Final report, 11:42540 
(R;US) 


Arctic and offshore research. Technology status report, 
11:42538 (R;US) 


Arctic and offshore research. Technology status report, 
11:42538 (R;US) 
Oil and gas leasing/production program. Annual report, FY 
1985, 11:42545 (R;US) 
Resource Assessment 
Arctic and offshore research. Technology status report, 
11:42538 (R;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
LUBRICATING OILS 


Pitches 
Characterization of graphitization in coal-tar and petroleum 
pitches. Master's thesis, 11:42477 (R;US) 
PETROLEUM REFINERIES 
Environmental Effects 
Groundwater contamination from refinery operations. Status 
report, 11:42549 (R;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 
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Processing 
Cooperative research in coal liquefaction i 
generic technology development, 11:42459 (R;US) 
PETTEN HIGH FLUX X REACTOR 
See HFR REACTOR 
PETTEN STEK REACTOR 


Use with the specific phase change material (e.g. calcium chloride) 
when known. 


Contribution to the study of supercooling phenomena of phase 
change materials for the design of heat accumulators by 
delayed crystallization, 11:43150 (R;FR;In French) 
Heat Storage 
Contribution to the study of supercooling phenomena of phase 
change materials for the design of heat accumulators by 
delayed crystallization, 11:43150 (R;FR;In French) 
PHASE SPACE 
Cosmology 


Cosmic lattice as the substratum of quantum fields, 11:44817 
(R;BR) 
PHASE TRANSFORMATIONS 


See also ORDER-DISORDER TRANSFORMATIONS 
SOLIDIFICATION 


Mathematical Models 
Stefan-type problem with void formation and its explicit 
solution, 11:43745 (R;US) 
PHENOLPHTHALEIN 
Ion Exchange Chromatography 
Applications of ion chromatography, 11:43790 (R;US) 
PHENYL ETHER 
Chemical Reactions 
Epoxy resin cure (Phenyl glycidyl ether), 11:43869 (R;US) 
Gel Permeation Chromatography 
Epoxy resin cure (Phenyl glycidyl ether), 11:43869 (R;US) 
Infrared Spectra 


Epoxy resin cure (Phenyl glycidyl ether), 11:43869 (R;US) 
Liquid Column Chromatography 
Epoxy resin cure (Phenyl glycidyl ether), 11:43869 (R;US) 
Nuclear Magnetic Resonance 
Epoxy resin cure (Phenyl glycidyl ether), 11:43869 (R;US) 
PHI-1019 RESONANCES 
Particle Production 
High statistics inclusive phi-meson production at SPS energies, 
11:44703 (R;NL) 
PHOSPHATE GLASS 
Crystal-Phase Transformations 
Pressure dependence of proton glass freezing in Rb/sub 1- 
//sub x-italic/(NH,)/sub x-italic/HsPQ,, 11:43755 (J;US) 
Properties 


Pressure dependence of proton glass in Rb/sub 1- 
//sub x-italic/(NH,)/sub x-italic/HaPO,, 11:43755 (J;US) 
Physical Properties 
Structural properties of lead-iron phosphate glasses, 11:42677 
(RA;US) 


Phosphates 
Pressure dependence of proton glass i 
//sub x-italic/(NH,)/sub x-italic/HgPO,, 11:43755 (J;US) 
PHOSPHINES 
Chemical 


freezing in Rb/sub 1- 


and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Reactions 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [MeC;H,)sUhE 
= §, Se, Te) and the crystal structures of [((MeC;H,)sU 
hS and (MeCsH,)s UOPPhs, 11:43929 (J;US) 

Novel pathways for li substitution reactions of dinuclear 
platinum(I) complexes, 11:43895 (J;US) 

Preparation and structural comparison of the ruthenium(0) 
derivatives Ru(DMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 





2418 / ERA-11/19 


Crystal Structure 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [MeCsH.)sUhE 
(E = §, Se, Te) and the crystal structures of [((MeCsH,)sU 
kS and (MeC;H,)sUOPPhs, 11:43929 (J;US) 

ion and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE)L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 

X-ray crystal structure of solvent-free 
hydridotris(triphenylphosphine) rhodium, HRh(PPhs)s, 
11:43866 (J;US) 

Nuclear Magnetic Resonance 


Novel pathways for ligand substitution reactions of dinuclear 


platinum(I) complexes, 11:43895 (J;US) 
PHOSPHOCREATINE 
Radioimmunoassay 


Cerebral ceric phosphocreatine value in the diagnosis of 
cerebral neoplasia, 11:44363 (RA;MX;In Spanish) 
PHOSPHORUS 


Reaction of the (111) faces of single-crystal indium phosphide 
with alkylating agents: evidence for selective reaction of the 
p-rich face, 11:43861 (J;US) 

Blood Chemistry 

Effects of cadmium, calcium, age and parity on bone mineral, 

density and strength in female rats, 11:44429 (R;US) 
PHOSPHORUS 32 
Tracer Techniques 

Shape and depth of the crystallization front in steel ingots 
remelted by the electroslag method determined with the aid 
of radioactive phosphorus, 11:43564 (TJ;GB) 

PHOSPHORUS COMPLEXES 
Chemical Preparation 

Preparation and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE)L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 

Reactions 


Preparation and structural com of the ruthenium(0) 
derivatives Ru(DMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Structure 


Crystal 
and structural comparison of the ruthenium(0) 
derivatives Ru(DMPE)L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHINES 
Chemical Reactions 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sULE 
(E = §, Se, Te) and the crystal structures of [((MeCsH.)sU 
hS and (MeCsH,)s UOPPhs, 11:43929 (J;US) 
Crystal Structure 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)s UE 
= S, Se, Te) and the crystal structures of [((MeC;H,)sU 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
(Code numbers 2.7.1 to 2.7.6 and 2.7.8 to 2.7.9) 
Enzyme Activity 
Studies on the control of plant cell enlargement by cellular 
parameters. Annual progress report, November 1, 1985-July 
22, 1986, 11:44341 (R;US) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Chemical Reaction Kinetics 
Method for the deconvolution of incompletely resolved CARS 
spectra in chemical dynamics experiments, 11:43810 (J;US) 
PHOTODETECTORS 
Fabrication 
Taian optical interference filters and integrated high 
using multilayers of GaP and 
Galan x-italic/P/sub 1-//sub witalic/, 11:43748 (J;US) 


Optical Filters 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 
Photodiodes 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:43748 (J;US) 
PHOTODIODES 
Fabrication 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
Photocurrents 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 
PHOTOELECTRON SPECTROSCOPY 
Computerized Control Systems 
New computer-aided photoemission data acquisition system, 
11:43837 (BA;US) 
Data Acquisition Systems. 
New -aided 
11:43837 (BA;US) 
Multiple Scattering 
Theory of angle-resolved photoemission extended fine 
structure, 11:43832 (BA;US) 
Theory of angle-resolved 
structure, 11:43538 (J;US) 
Resolution 
Theory of angle-resolved 
structure, 11:43832 (BA;US) 
Simulation 


extended fine 


Theory of angle-resolved 
structure, 11:43538 (J;US) 
PHOTOIONIZATION 


Measurement of the quantum efficiency of TMAE and TEA 
from threshold to 120 nm, 11:44160 (R;US) 
PHOTOMICROGRAPHY 
Sample Holders 
Double-tilt FIM specimen holder for JEOL 200CX, 11:44206 
(J;US) 
PHOTON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
Monte Carlo Method 
Use of Monte Carlo method in low-energy gamma radiation 
applications, 11:45124 (RA;CS;In Czech) 
PHOTON-ATOM COLLISIONS 
Distribution Functions 
Generalized: photon and atomic statistics in Jaynes-Cummings 
models, 11:44590 (R;XA) 
Elastic Scattering 
Polarization effects in elastic photon-atom scattering, 11:44638 
G;US) 
Polarization 
Polarization effects in elastic photon-atom scattering, 11:44638 
(J;US) 
PHOTON-ELECTRON INTERACTIONS 
Particle Production 
Polarization effects in W* - and Z°-bosons production with ye- 
colliding beams, 11:44745 (R;SU) 
PHOTON-ION COLLISIONS 
Recombination 
Recombination at a heavy ion cooling section investigated by 
photon spectroscopy and laser interaction, 11:44584 (RA;US) 
Reviews 
Interaction of synchrotron radiation with stored beams, 
11:44587 (RA;US) 





PHOTON-NUCLEON INTERACTIONS 
Particle Production 


PHOTON-NUCLEON INTERACTIONS 
Particle Production 
Freduction of dinect, photons with high p suit) tn 73 
interactions, 11:44737 (RA;PL) 
PHOTON-PHOTON INTERACTIONS 
Pair Production 
Pion and kaon pair production in photon-photon collisions, 
11:44717 (J;US) 
Particle Production 
Two photon reactions, 11:44698 (RA;PL) 
PHOTONS 


Absorption 
Auger-electron ion coincidence studies in soft X-ray induced 
fragmentation of isolated molecules, 11:43833 (BA;US) 
New experiments using a soft X-ray undulator, 11:43834 
(BA;US) 
Particle Production 
Preliminary results from experiment UA6 on inclusive 7°, eta 
and ‘y production from anti pp collisions at ‘Vs = 24.3 GeV, 
11:44690 (R;US) 
Preliminary results from experiment UA6: inclusive 7°, eta and 
single y cross-sections and evidence for J/PSI production in 
p anti p collisions at Vs = 24.3 GeV, 11:44691 (R;US) 
IOTOSYNTHESIS 


Biochemical Reaction Kinetics 

The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
ariations 


ph: 11:44355 (J;DE) 
PHOTOVOLTAIC CONVERSION 
Research 


Programs 
Status and assessment of photovoltaic concentrators, 11:42809 
(;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Commertialization 


Status and assessment of photovoltaic thin films, 11:42810 
G;US) 


Status and assessment of photovoltaic concentrators, 11:42809 
G;Us) 


Programs 
Status and assessment of photovoltaic thin films, 11:42810 
GUS) 
TES 


Toxicity 
Chronic toxicity of di-n-butyl and di-n-octyl phthalate to 
Daphnia magna and the fathead minnow, 11:44433 (J;US> 
PHYSICAL PROTECTION DEVICES 
Performance Testing 
Vibration sensor evaluation, 11:42729 (R;US) 


Fractionation 
Phytochrome from green plants: assay, purification and 
characterization. Progress report, June 1, 1984-July 15, 1986, 
11:44326 (R;US) 
Molecular Structure 
Phytochrome from green plants: assay, purification and 
characterization. Progress report, June 1, 1984-July 15, 1986, 
11:44326 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 


PIGE ANALYSIS 


See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 
See FOUNDATIONS 


PROMELAS 
See FATHEAD MINNOW 


Plant Growth 
Expanded New Mexico woody biomass species trials and 
ne ee ae Oe 
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Short Rotation Cultivation 
Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Inclusive Interactions 
Production of dimuons in wp W interactions at 200 GeV/c. 
Comparison with QCD ions and determination of a 
structure functions, 11:44978 (R;FR;In French) 


Pair Production 
Longitudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:44718 (J;US) 


PION MINUS-NEUTRON INTERACTIONS 
Inclusive Interactions 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic #~ N interactions, 11:44723 (J;US) 
PION PLUS-PROTON INTERACTIONS 
Exchange Interactions 
eee: p— K* 3* and K-p— 
~ = * processes and the properties of strange regge 
ahieeatad 11:44704 (R;SU;In Russian) 
PION REACTIONS 
See also PION MINUS REACTIONS 
Charge-Exchange Reactions 
Effects of nuclear correlations on low 
exchange scattering, 11:45112 (J;US) 
Elastic Scattering 
Effects of nuclear correlations on low-energy pion charge- 
exchange scattering, 11:45112 (J;US) 
Optical Models 
Effects of nuclear correlations on low-energy pion charge- 
scattering, 11:45112 (J;US) 


pion charge- 


exchange 
PIONIZATION 
Cluster Model 
Coherent pion production and the excited states of *He, 
11:44879 (RA;FR) 
PION-NUCLEON INTERACTIONS 
Bag Model 
Effect of wa interactions in aN scattering, 11:44778 (J;US) 
PION-PION INTERACTIONS 
Scattering Amplitudes 
Effect of aa interactions in wN scattering, 11:44778 (J;US) 
Inelastic I=J = 1 aa scattering from data on 
e* en" a, 11:44731 (R;XA) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
Bag Model 
Pion as a q- 

A, 11:44777 (J;US) 
Coherent Production 
Coherent pion production in nuclei, 11:44876 (R;FR) 

Heavy Ion Reactions 


Pion production in high energy heavy ion collisions within the 
nuclear mean field cascade model (MeV range 100-1000), 
11:45097 (R;JP) 

Multiple Production 

Pion production in high energy heavy ion collisions within the 
nuclear mean field cascade model (MeV range 100-1000), 
11:45097 (R;JP) 


Pion production in high energy heavy ion collisions within the 
nuclear mean field cascade model (MeV range 100-1000), 
11:45097 (R;JP) 

Particle Production 

Pion production on nuclei and nuclear structure, 11:45083 

(RA;FT) 


soliton bag: Dressing of the nucleon and 
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Structure Functions 
itudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:44718 (J;US) 
PIONS MINUS 
Structure Functions 
Production of dimuons in 7~ W interactions at 200 GeV/c. 
Comparison with QCD predictions and determination of 7 
structure functions, 11:44978 (R;FR;In French) 
PIONS NEUTRAL 
Particle Production 
Large p sub(T) 7° production in high energy aa collisions: 
strange or normal, 11:44696 (RA;PL) 
Preliminary results from experiment UA6 on inclusive 7r°, eta 
and y production from anti pp collisions at Vs = 24.3 GeV, 
11:44690 (R;US) 
Preliminary results from experiment UA6: inclusive 7°, eta and 
single y cross-sections and evidence for J/PSI production in 
p anti p collisions at Vs = 24.3 GeV, 11:44691 (R;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Corrosion 
Corrosion problems in condensers of thermal power plants 
(fossil and nuclear), 11:42869 (R;BR;In Portuguese) 
Flowmeters 
Energy flowmeter development. Phase 1. Gas sampling 
method. Phase 2. Prototype energy flowmeter. Annual 
report, January 1982-August 1983, 11:42573 (R;US) 
Mechanical Vibrations 
Vibrations in pipelines of nuclear power plants, 11:43008 
(R;BR;In Portuguese) 
Planning 
Cultural resources survey and assessment of the proposed 
Department of Energy Freeport to Texas City pipeline, 
Brazoria and Galveston Counties, Texas. Final report, 
11:42551 (R;US) 
PIPES 
Corrosion Fatigue 
Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 2. Handbook. Final report, 
11:42893 (R;US) 
Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 1. Executive summary. Final 
report, 11:42892 (R;US) 
Crack Propagation 
Evaluation of flaws in austenitic steel piping, 11:42894 (R;US) 
Studies on ductile unstable fracture of piping materials in light 
water reactors. Fracture behavior of center cracked panel 
under tensile loading condition at room temperature, 
11:42897 (R;JP;In Japanese) 
Cracks 
Leak-before-break: international policies and 


research. Proceedings, 1142898 ( (R;US) 
Erosion 


Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, March-May 1986, 11:42510 
(R;US) 

Fractures 

Studies on ductile unstable fracture of piping materials in light 
water reactors. Fracture behavior of center cracked panel 
under tensile condition at room temperature, 
11:42897 (R;JP;In Japanese) 

In-Service Inspection 
value-impact analysis of non-destructive examination 
methods used for inservice inspection of BWR piping, 
11:42900 (R;US) 
Leaks 
research. Proceedings, 11:42898 (R;US) 


Fluid-structure dynamics; Proceedings of the pressure vessels 
and piping New Orleans, LA, June 23-26, 1985, 
11:43017 (B;US) 


Pressure vessel 


LA, June 23-26, 1985, 11:43016 (B;US) 
Nondestructive Testing - 
Example value-impact analysis of non-destructive examination 
meihods used for inservice inspection of BWR piping, 
11:42900 (R;US) 


Graphitization 
Characterization of graphitization in coal-tar and petroleum 
pitches. Master’s thesis, 11:42477 (R;US) 
PITTING CORROSION 
Mathematical Models 
Mathematical model of crevice and pitting corrosioa. Part 1 - 
the physical model, 11:43523 (R;GB) 
PIXE ANALYSIS 
Prior to October 1980, this concept was indexed to X-RAY 
EMISSION ANALYSIS. 
Reviews 
Nuclear analysis: basic studies, 11:43805 (RA;ZA) 
Target Chambers 
Nuclear analysis: improvements of facilities, 11:44172 (RA;ZA) 
X-Ray Equipment 
Nuclear analysis: improvements of facilities, 11:44172 (RA;ZA) 
PLANETARY NEBULAE 
Cosmic Dust 
Spectral characteristics of dust in planetary nebulae, 11:44500 
(RA;US) 
Reviews 
Planetary nebulae and their central stars, 11:44551 (BA;US) 
PLANT GROWTH 
ee oe ae een teeta 
California. Research report (Final) November 1983-February 
1985, 11:44250 (R;US) 
PLANTS 
See also ALGAE 


WATER HYACINTHS 
Leaves 
Interspecfic variation in SO: flux - leaf surface versus internal 
flux, and components of leaf conductance, 11:44232 (R;US) 
Radionuclide Kinetics 
ee eee ne 


(1981-1983), 11:44409 (RA;NL) 
Workshop soil-plant transfer factors of radionuclides: results 
obtained at Mol (Co, Cs, *Sr, *Tc), 11:44405 (RA;NL) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL 


i magnetohydrodynamic modes by applied radio- 
frequency waves, 11:45409 (J;US) 


Layers 
Formation of double layers: shocklike solutions of an mKdV- 
equation, 11:45290 (R;SE) 
Electric Currents 
Relaxation model for helicity injection in Ohmic and 
reversed field pinch discharges, 


oscillating 
11:45299 (J;US) 
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Electric Fields 
fluctuation energy of gyrokinetic plasma, 11:45399 
J; 
G;US) 


azimuthal electric fields in a tandem mirror with 
throttle coils, 11:45300 (J;US) 


Electrostatics 
Electrostatic instabilities of velocity 
magnetized plasmas, 11:45408 (J;US) 


pei ae een }) equilibrium in symmetrically 
ee 11:45298 (J;US) 
Localized stability criterion for kink modes in systems with 
small shear, 11:45410 (J;US) 


Fluctuations 
Almost two-dimensional strong turbulence in a magnetized 
plasma, 11:45406 (J;US) 
Equilibrium fluctuation energy of gyrokinetic plasma, 11:45399 
G;US) 
Reply to comments of J. A. Krommes, 11:45403 (J;US) 


distributions in 


Implosions 
Diffusion of azimuthal magnetic fields into a cylindrical 
plasma, 11:45297 (J;US) 


Effective Ka x-ray excitation rates for plasma impurity 
measurements, 11:45282 (R;US) 
Instability 
Electrostatic instabilities of velocity 
magnetized plasmas, 11:45408 (J;US) 
Kinetic Equations 
Parallel viscosity-driven neoclassical fluxes in the banana 
regime in nonsymmetric toroidal plasmas, 11:45401 (J;US) 
Kink Instability 
Localized stability criterion for kink modes in systems with 
small shear, 11:45410 (J;US) 


Laser Implosions 
GAMBLE-II imploding sodium plasma. I. Calibration of the 
helium-like resonance line as a pump source and detection of 
fluorescence in neon. Memorandum report, October 1985- 
January 1986, 11:44665 (R:US) 
Fields 


Diffusion of azimuthal 
plasma, 11:45297 (J;US) 
Magnetic Flux 
Parallel viscosity-driven neoclassical fluxes in the banana 
regime in nonsymmetric toroidal plasmas, 11:45401 (J;US) 
Turbulent relaxation to a force-free field-reversed state, 
11:44681 (J;US) 


ve equilibrium in symmetrically 

confined plasma configurations, 11:45298 (J;US) 

Localized stability criterion for kink modes in systems with 
small shear, 11:45410 (J;US) 

Relaxation model for helicity injection in Ohmic and 
oscillating reversed field pinch discharges, 
11:45299 (J;US) 

Turbulent i 


relaxation to a force-free field-reversed state, 
11:44681 (J;US) 
Multi-Photon Processes 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:45419 (J;US) 
Neutron Spectra 
Effect of ion speed distribution on the spectral shape of the 
tl neutron line produced by DD fusion, 11:45405 
Nonlinear Problems 
Electrostatic instabilities of velocity 
magnetized plasmas, 11:45408 (J;US) 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:45419 (J;US) 
Stabilization of 


magnetohydrodynamic 
frequency waves, 11:45409 (J;US) 
Plasma Diagnostics 

Diagnostics of space plasmas (invited), 11:44564 (J;US) 
Plasma Instability 

ee and 


instability 
siahposten 11:45412 (J;US) 


distributions in 


ic fields into a cylindrical 


ERA-11/19 / 2448 


Plasma Waves 
Saturation of beat-excited 
coupling, 11:45419 (J;US) 
Potentials 
Nonlocal expression for the pondermotive potential, 11:45270 
(R,JP) 


Rayleigh-Taylor Instability 
Diffusion of azimuthal 
plasma, 11:45297 (J;US) 
Relaxation 
Relaxation model for helicity injection in Ohmic and 
oscillating current-driven reversed field pinch discharges, 
11:45299 (J;US) 
Turbulent relaxation to a force-free field-reversed state, 
11:44681 (J;US) 


waves by electrostatic mode 


ic fields into a cylindrical 


Localized stability criterion for kink modes in systems with 
small shear, 11:45410 (J;US) 
Stabilization 
Helical and straight 
ional i ; 


instability 
configurations, 11:45412 (J;US) 


Tilting Instability 
Kinetic tilting stability of field-reversed configurations, 
11:45411 (US) 
Turbulence 
Almost two-dimensional strong turbulence in a magnetized 
plasma, 11:45406 (J;US) 
Reply to comments of J. A. Krommes, 11:45403 (J;US) 
Spectrum of resistivity-gradient-driven turbulence, 11:45400 
(J;US) 
Turbulent relaxation to a force-free field-reversed state, 
11:44681 (J;US) 


Parallel viscosity-driven neoclassical fluxes in the banana 
regime in nonsymmetric toroidal plasmas, 11:45401 (J;US) 
PLASMA ACCELERATION 
Progress on plasma accelerators, 11:44102 (R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
First Wall 
Improvement of confinement characteristics of tokamak 
by controlling plasma-wall interactions, 11:45457 (R;JP;In 
Japanese) 
Larmor Radius 
Lawson parameter of a plasma with minimum losses, 11:45293 
(R;SE) 
Lawson Criterion 
Lawson parameter of a plasma with minimum losses, 11:45293 
(R;SE) 
PLASMA DIAGNOSTICS 
Reconstruction of m-italic = 1 MHD modes from projections, 
11:45413 (J;US) 


Absorption Spectroscopy : 
Absorption-spectroscopy diagnosis of pusher 
laser-driven implosions, 11:45416 (J;US) 
Alpha Detection 
Approaches to the diagnostics of alpha particles in tokamaks 
(invited), 11:45306 G;US) 
Nuclear reaction diagnostics of fast confined and escaping 
alpha particles, 11:45317 (J;US) 
Atomic Beams 
for TFTR neutral beam species measurement, 
11:45373 G;US) 
intensity lithium beam for Zeeman spectroscopy, 
11:45366 (J;US) 
Ion temperature profile measurements using the far line wings 
of H-italic/sub a/, 11:45364 (J;US) 
Neutron fluctuation measurements on TFTR, 11:45314 (J;US) 
Plasma density and poloidal field measurements on TEXT 
using an injected lithium beam (invited), 11:45360 (J;US) 
TFTR diagnostic neutral beam, 11:45371 (J;US) 
Balmer Lines 
Ton temperature profile measurements using the far line wings 
of H-italic/sub a/, 11:45364 (J;US) 


conditions in 
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Beam 
for TFTR neutral beam species measurement, 
11:45373 ae: US) 


Analysis of highly asymmetric radiation loss profiles in TFTR, 
11:45378 (J;US) 

Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 

Toroidal variation of power radiated from TFTR, 11:45377 
G;US) 


Perpendicular bremsstrahlung emission of suprathermal 
electrons, 11:45384 (J;US) 
Calibration 


Grating spectrometer installation for electron cyclotron 
emission measurements on the DIII-D tokamak using 
circular waveguide and synchronous detection, 11:45346 
G;US) 


Calorimeters 
Janus, a bidirectional, multifunctional plasma diagnostic, 
11:45303 (J;US) 
Probes for edge plasma studies of TFTR (invited), 11:45381 
G;US) 
Development of an x-ray framing camera, 11:45398 (J;US) 
Carbon Dioxide Lasers 
High-power, twin-frequency FIR lasers for plasma diagnostic 
applications, 11:45356 (J;US) 
Devices 


Neutral-beam 
11:45374 (J;US) 
Charged Particle Detection 


Application of coincidence 
measurements, 11:45313 (J; us) 
Compton Effect 
Backward 


analysis using a CCD camera, 


to fusion product 


for probing electric fields in a 


Compton scattering 
plasma, 11:45330 (J;US) 
Computerized Control Systems 
Diagnostic control, data acquisi 
MFTF-B (inivited), 11:45334 (J;US) 
Diagnostic software development for TFTR, 11:45338 (J;US) 
Fiber-optic control of the ZT-P experiment, 11:45340 (J;US) 


ition, and data processing at 


Software systems for and analysis at the NOVA 
laser facility, 11:45335 (J;US) 
TMX-U computer system in evolution, 11:45336 (J;US) 


Tomography 
Tomographic analysis of the evolution of plasma cross 
sections, 11:45305 (J;US) 
Radiation 


Cyclotron 
Cyclotron radiation as Tokamak diagnostics, 11:45266 
ee 
studies via collective 


ECRH absorption and propagation 
Thomson scattering, 11:45354 (J;US) 
Improved system for perpendicular electron-cyclotron emission 
measurements on TMX-U, 11:45351 (J;US) 
New diagnostic for spheromaks? What are the possibilities?, 
11:45348 (J;US) 
Optically thin perpendicular electron emission from 
hot electrons in TMX-U, 11:45350 (J;US) 
Data Acquisition Systems 
CHERS software system: A microVAX-based diagnostic, 
11:45570 G;US) 
control, data acquisition, and data processing at 
MFTF-B (inivited), 11:45334 (J;US) 
Magnetic-fusion data acquisition at Los Alamos, 11:45339 
(J;US) 
PLT data acquisition and analysis system, 11:45337 (J;US) 
TFTR CAMAC data-acquisition system, 11:45572 (J;US) 
TMX-U computer system in evolution, 11:45336 (J;US) 
Data 


Physics analysis database for the DIII-D tokamak, 11:45343 
G;US) 
PLT data acquisition and analysis system, 11:45337 (J;US) 
Software systems for processing and analysis at the NOVA 
high-energy laser — 11:45335 (J;US) 
TMX-U computer system in evolution, 11:45336 (J;US) 


Data Base Management 
Physics analysis database for the DIII-D tokamak, 11:45343 
(J;US) 
Software systems for processing and analysis 
high-energy laser facility, 11:45335 (J;US) 
Data Processing 
Dinepectle couteel; Sete peaittten, ant detagepenniing ot 
MFTF-B (inivited), 11:45334 (J;US) 
Experiences with delta compression of data produced by DIII, 
11:45341 (J;US) 
Software systems for processing and analysis at the NOVA 
laser facility, 11:45335 (J;US) 


high-energy 
Use of the Kalman filter in signal processing to reduce beam 
requirements for alpha-particle diagnostics, 11:45332 (J;US) 
DEC Computers 
CHERS software system: A microVAX-based diagnostic, 
11:45570 (J;US) 
Dye Lasers 
Cw dye laser system for Li-beam spectroscopy in a tokamak, 
11:45331 (J;US) 
Cyclotron- 


at the NOVA 


Alcator C vertical viewing 
diagnostic, 11:45347 (J;US) 

Grating spectrometer installation for electron cyclotron 
emission measurements on the DIII-D tokamak using 
circular waveguide and synchronous detection, 11:45346 
G;US) 


Design concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
eee 11:44564 (J;US) 
Double parallel-plate electrostatic analyzer for Tara end-loss 
studies, 11:45321 (J;US) 
Spectroscopy 


Magnetic-field measurement based on Zeeman effect in lines 
excited by charge-exchange recombination, 11:45365 (J;US) 
P i emission of suprathermal 


erpendicular 
electrons, 11:45384 (J;US) 
Fabry-Perot Interferometer 
Ion temperature profile measurements using the far line wings 
of H-italic/sub a/, 11:45364 (J;US) 
Faraday Cups 


Diagnostic system for 
TMX-U, 11:45375 (J;US) 
Feasibility Studies 
Feasibility study of using the TFTR Thomson scattering 
one Se ee nae ens tare Coe 
New diagnostic for spheromaks? What are the possibilities?, 
11:45348 (J;US) 
Fluorescence Spectroscopy 
Diagnostic instrument for the measurement of 
magnetic fields in tokamaks, 11:45304 (J;US) 
Plasma density and poloidal field measurements on TEXT 
using an injected lithium beam (invited), 11:45360 (J;US) 
Gamma Detection 
Nuclear reaction diagnostics of fast confined and escaping 
alpha particles, 11:45317 (J;US) 
Spectrometers 


Heavy Ion 
Determining plasma-fueling sources with an end-loss ion 
spectrometer, 11:45319 (J;US) 
Receivers 


Heterodyne 
Electron cyclotron measurements with the fast-scanning 
on the tokamak fusion test reactor, 
11:45352 (J;US) 


Image Intensifiers 
Poloidal rotation in Alcator C, 11:45362 (J;US) 
Information Systems 
Database tools for enhanced analysis of TMX-U data, 11:45574 
GUS) 
Infrared 


Spectrometers 
Resolving the propagation direction of tokamak 
microturbulence via homodyne spectroscopy, 11:45353 
G;US) 


Interferometers 
Alcator C vertical viewing electron cyclotron emission 
diagnostic, 11:45347 (J;US) 


: of particle balance in 





Determination of the two-dimensional density distribution in a 
tokamak plasma using phase-imaging interferometry 
(invited), 11:45344 (J;US) 

Measurements of Faraday rotation in TFTR plasmas, 11:45359 
(J;US) 

Multi 


lultichord, near infrared interferometers for the CTX and 
ZT-40M experiments, 11:45358 (J;US) 


igital complex demodulation applied to interferometry, 
11:45357 (J;US) 
Ton Probes 
Heavy ion beam study of potential formation in bumpy torus 
plasma, 11:45272 (R;JP) 
Probes for edge plasma studies of TFTR (invited), 11:45381 
G;US) 
Ton 


Detector array for the measurement of the 14.7-MeV proton 

emission from TFTR, 11:45315 (J;US) 
ic system for measurement of particle balance in 
TMX-U, 11:45375 (J:US) 

Double parallel-plate electrostatic analyzer for Tara end-loss 
studies, 11:45321 (J;US) 
PBX, 11:45324 (J;US) 

Plasma measurements with the TMX-U E-italicparallelB-italic 
end-loss-ion spectrometers, 11:45320 (J;US) 

Langmuir Probe 

Janus, a bidirectional, multifunctional plasma diagnostic, 
11:45303 (J;US) 

Probes for edge plasma studies of TFTR (invited), 11:45381 
GJ;US) 

Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
a 


Sctan foe for edge plasma studies of TH TR (invited), 11:45381 
G;US) 
TFTR Mirnov loop system, 11:45379 (J;US) 


Magnetic Analyzers 
Design concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
Diagnostics of space plasmas (invited), 11:44564 (J;US) 
Mass Spectroscopy 


profile measurements on 


Diagnostics for TFTR neutral beam species measurement, 
11:45373 (J;US) 


ECE diagnostic for the TARA tandem mirror machine using 
fast-scanning Michelson interferometer, 11:45349 (J; ~ 
Electron Multipliers 
200-ps gated microchannel plate detector, 11:44200 
G;US) 


energy x-ray microscopy with multilayer reflectors 
cavnet 11:45382 (J;US) 


137-GHz gyrotron diagnostic for instability studies in Tara, 
11:45355 (J;US) 


Multi-Channel Analyzers 
PLT and PDX perpendicular charge-exchange analyzers, 
11;:45322 (J;US) 
Neutral Atom Beam Injection 
Cw dye laser system for Li-beam spectroscopy in a tokamak, 
11:45331 G;US) 
Use of the Kalman filter in signal processing to reduce beam 


requirements for alpha-particle Coun, 11:45332 (J;US) 
Neutron Activation Analyzers 


Analysis programs on standardization of the neutron 
activation system at TFTR, 11:45310 (J;US) 
Neutron diagnosis of compressed ICF targets, 11:45307 (J;US) 
Neutron Cameras 


Neutron streak tube, 11:45308 (J;US) 
Neutron Detection 
Neutron diagnostics on TFTR utilizing the Campbelling 
technique, 11:45309 (J;US) 
Neutron Detectors 


Neutron fluctuation measurements on TFTR, 11:45314 (J;US) 
Time-resolved 14-MeV neutron detector for triton confinement 
studies, 11:45318 (J;US) 
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Neutron Diffraction 
Neutron diagnosis of compressed ICF targets, 11:45307 (J;US) 
Neutron Spectrometers 
Silicon surface barrier detector for fusion neutron 
spectroscopy, 11:45312 (J;US) 
Neutron Spectroscopy 
Effect of ion speed distribution on the spectral shape of the 
2.5-MeV neutron line produced by DD fusion; 11:45405 
GUS) 
Neutron diagnosis of compressed ICF targets, 11:45307 (J;US) 
Optical Equipment 


Thomson scattering 
11:45325 (J;US) 
Optical Fibers 
Fiber-optic heterodyne phase-shift measurement of plasma 
current, 11:45420 (J;US) 
Optical Filters 
Highly doped ruby filters for stray light reduction in 
SCATPAK II, 11:45329 (J;US) 
Optical Spectrometers 
Deconvolution of H-a profiles measured by Thomson 
scattering collecting optics, 11:45363 On US) 
Novel spatial scanning method for tokamak spectroscopy, 
11:45361 (J;US) 
Resolving the propagation direction of tokamak 
microturbulence via homodyne spectroscopy, 11:45353 
GUS) 


Slitless intensified readout gated , 11:45369 (J;US) 
TFTR diagnostic neutral beam, 11:45371 (J;US) 
TFTR edge Thomson scattering system, 11:45326 (J;US) 
Two-dimensional Thomson scattering system for ATF, 
11:45328 (J;US) 
Systems 


in the Tara tandem mirror central cell, 


Neutral-beam performance analysis using a CCD camera, 
11:45374 (J;US) 
Polarimeters 
Measurements of Faraday rotation in TFTR plasmas, 11:45359 
(J;US) 


Detector array for the measurement of the 14.7-MeV proton 

emission from TFTR, 11:45315 (J;US) 
Pulse Analyzers 

Effective K-italica x-ray excitation rates for plasma impurity 
measurements, 11:45389 (J;US) 

Evaluation of soft x-ray average recombination coefficient and 

charge for metallic impurities in beam-heated 

plasmas, 11:45388 (J;US) 


Neutral beam interlock system on TFTR using infrared 
pyrometry, 11:45372 (J;US) 
ic x-ray detectors and x-ray pyrometers, 11:45392 
(J;US) 


Radiation Detectors 
Application of coincidence techniques to fusion product 
measurements, 11:45313 (J;US) 
Radiochemical Analysis 
Debris collection from implosion of microballoons, 11:45496 
(J;US) 


Electron cyclotron measurements with the fast-scanning 
heterodyne radiometer on the tokamak fusion test reactor, 
11:45352 (J;US) 

Counters 


Neutron fluctuation measurements on TFTR, 11:45314 (J;US) 
Semiconductor Detectors 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
Shower Counters 
Neutron calorimeter as a fusion diagnostic, 11:45311 (J;US) 
Si Semiconductor Detectors 
applications of the TFTR XIS system, 11:45386 
G;US) 


Silicon surface barrier detector for fusion neutron 


spectroscopy, 11:45312 (J;US) 
Soft X Radiation 


TFTR vertical x-ray imaging system, 11:45385 (J;US) 
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Solid Scintillation Detectors 
Scintillation detector for escaping alphas and tritons in TFTR, 
11:45316 (J;US) 


Grating spectrometer installation for electron cyclotron 
emission measurements on the DIII-D tokamak using 
circular waveguide and synchronous detection, 11:45346 
G;US) 

VUV study of impurity generation during ICRF heating 
experiments on the Alcator C tokamak, 11:45264 (R;US) 

Streak Cameras 
Green light 2 as an x-ray streak camera fiducial, 11:45395 
GUS) 
fiducials for x-ray streak cameras at LLE, 11:45396 
(J;US) 
Surface Barrier Detectors 

Silicon surface barrier detector for fusion neutron 

spectroscopy, 11:45312 (J;US) 
Television Cameras 

Diagnostic system for measurement of particle balance in 
TMX-U, 11:45375 (J;US) 

Scattering 
137-GHz diagnostic for instability studies in Tara, 
11:45355 (J;US) 

ECRH absorption and propagation studies via collective 
Thomson scattering, 11:45354 (J;US) 

Feasibility study of using the TFTR Thomson scattering 
system for q-italic profile measurements, 11:45327 (J;US) 

Highly doped ruby filters for stray light reduction in 
SCATPAK II, 11:45329 (J;US) 

Molecular origin of light in Thomson scattering 
measurements, 11:45283 (R;US) 

Multichannel Thomson scattering systems with high spatial 
resolution (invited), 11:45333 (J;US) 

TFTR edge scattering system, 11:45326 (J;US) 

Thomson scattering in the Tara tandem mirror central cell, 
11:45325 (J;US) 

Two-dimensional Thomson scattering system for ATF, 

11:45328 (J;US) 


Spectrometers 
Diagnostics of space plasmas (invited), 11:44564 (J;US) 
Operational test of a time-of-flight analyser at the ASDEX 
tokamak, 11:45286 (R;NL) 
T 


‘omography 

Deconvolution of H-a profiles measured by Thomson 
scattering collecting optics, 11:45363 (J;US) 

Ultraviolet Spectrometers 


Space- and time-resolving spectrograph for high-temperature 

plasma diagnostics, 11:45367 (J;US) 

SPKED spectrograph upgrade: resolution grating and 
improved absolute calibrations, 11:45368 ow US) 

Workgroup S3T. Report 2: stigmatic coma free devices, 
11:45278 (R;FR) 

Radiation 


applications of the TFTR XIS system, 11:45386 
G;US) 


Effective K-italica x-ray excitation rates for plasma impurity 
measurements, 11:45389 (J;US) 
X-Ray Detection 
Large-area 200-ps gated microchannel plate detector, 11:44200 
(J;US) 


X-Ray Equipment 
Caan of an x-ray framing camera, 11:45398 (J;US) 
Diagnostic applications of the TFTR XIS system, 11:45386 
GJ;US) 
Green 


light 2m as an x-ray streak camera fiducial, 11:45395 
(J;US) 


High-energy x-ray microscopy 
(invited), 11:45382 (J;US) 
Photoconductor x/y-ray detectors and x-ray bolometers, 

11:45394 (J;US) 


x-ray detectors and x-ray pyrometers, 11:45392 
(J;US) 
TFTR vertical x-ray imaging system, 11:45385 (J;US) 


X-ray spectroscopic methods for the diagnosis of laser: 
imploded targets (invited), 11:45383 (J;US) 


model of x-ray PHA data, 11:45342 (J;US) 


with multilayer reflectors 


X-Ray Spectrometers 
Electron temperature measurements from line ratios of He- and 
H-like argon in the Alcator C tokamak, 11:45390 (J;US) 
Measurement of 0.1—3-keV x rays from laser plasmas, 
11:45393 (J;US) 
Optical fiducials for x-ray streak cameras at LLE, 11:45396 


(J;US) 
Vertical high-resolution Bragg x-ray spectrometer for the 
tokamak fusion test reactor, 11:45387 G;US) 
X-Ray Spectroscopy 
Evaluation of soft x-ray average recombination coefficient and 
average charge for metallic impurities in beam-heated 
plasmas, 11:45388 (J;US) 
Measurements of mildly relativistic electron distribution 
functions during lower hybrid heating and current drive 
(invited), 11:45345 (J;US) 


line, 11:45370 (J;US) 
X-ray spectroscopic methods for the diagnosis of laser- 
a targets (invited), 11:45383 (J;US) 
Zeeman Effect 


Magnetic-field measurement based on Zeeman effect in lines 
excited by charge-exchange recombination, 11:45365 (J;US) 
PLASMA HEATING 
See also LASER-RADIATION HEATING 
Research Programs 
Annual status report 31 December 1984, 11:45263 (R;NL) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEET 
Electric Fields 
ISEE observations of the plasma sheet boundary, plasma sheet, 
and neutral sheet: 1, Electric field, plasma, and ion 
composition, 11:44569 (J;US) 
Tonic Composition 
ISEE observations of the plasma sheet boundary, plasma sheet, 
and neutral sheet: 1, Electric field, plasma, and ion 
composition, 11:44569 (J;US) 
Plasma Waves 
ISEE observations of the plasma sheet boundary, plasma sheet, 
and neutral sheet: 2. Waves, 11:44570 (J;US) 
PLASMA SIMULATION 
Analytical Solution 
Diffusion of azimuthal magnetic fields into a cylindrical 
plasma, 11:45297 (J;US) 
D Codes 
Magnetic-fusion data analysis at Los Alamos, 11:45573 (J;US) 
Guiding-Center Approximation 


Guiding center magnetostatic particle 
three dimensions, 11:45418 (J;US) 
Information Systems 
Database tools for enhanced analysis of TMX-U data, 11:45574 
J; 
neath tease Gi ei inde 11:45573 (J;US) 
O Codes 


Magnetic-fusion data analysis at Los Alamos, 11:45573 (J;US) 


P Codes 
Optically thin emission from 


perpendicular 
hot electrons in TMX-U, 11:45350 (J;US) 
PLASMA SWITCHES 


Design 
‘“_— switching and shuttering techniques, 11:45391 
G; 
Fabrication 


Studies of x-ray switching and shuttering techniques, 11:45391 
G;US) 
Shutters 


Studies of x-ray switching and shuttering techniques, 11:45391 


simulation model in 


Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:45419 (J;US) 





PLASMA WAVES 
Energy Density 


Energy Density 
On the energy density of the reactively unstable 
electromagnetic waves, 11:45277 (R;SU;In Russian) 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:45419 (J;US) 
Mathematical Models 
ical study of waves in the thermosphere using DE-2 
observations. Final Technical Report, 11:44563 (R;US) 
Saturation 


Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:45419 (J;US) 


pLS101 plasmid vector, 11:44349 (P;US) 
PLASTIC FOAMS 


Molded ultra-low density microcellular foams, 11:43622 (R;US) 
Production 
Low density microcellular foams, 11:43624 (P;US) 
Molded ultra-low density microcellular foams, 11:43622 (R;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Performance Testing 
Report of TOF for 900 MeV/n Au ions, 11:44179 (J;NL) 
PLASTIC SCINTILLATORS 
Uses 


Nuclear reactions and structure: nuclear physics techniques, 
11:44173 (RA;ZA) 
PLASTICS 


See also POLYSTYRENE 
POLYURETHANES 
TEFLON 


Crack Propagation 
Three dimensional CTOD measurements of elastic-plastic 
surface flaws, 11:43946 (R;US) 
PLATES 
Thicker than SHEETS or FOILS. 


Design of reinforced concrete plates and shells, 11:43949 
(RA;BR) 
Mathematical Models 
Explicit block diagonal decomposition of block matrices 
corresponding to symmetric and regular structures of finite 
size, 11:45250 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Absorption Spectra 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
Deposition 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface,.11:43820 (BA;US) 
Gas Yields 
i oxidation of CO over Pt, Pd, and Ir catalysts: 
theory, 11:43487 (RA;US) 
Interfaces 
Impedance of metal-solid electrolyte interfaces, 11:43513 
(RA;US) 


Spectroscopy 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
Sorptive Properties 
ne eeeatendn eee anrnaent Mo 


11:43851 (R;DD;In German) 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
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Surface Properties 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
X-Ray Fluorescence Analysis 
Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
X-Ray Spectra 
a ee ene 
iodine on platinum: in-situ structure determination of an 
electrochemical interface, 11:43820 (BA;US) 
PLATINUM 178 
Energy Levels 
Structure of neutron deficient Pt isotopes, 11:45027 (RA;NL) 
PLATINUM 180 
Energy Levels 
Structure of neutron deficient Pt isotopes, 11:45027 (RA;NL) 
PLATINUM 186 
Mixing Ratio 
On line nuclear orientation of Au isotopes at KOOL, 11:44984 


(RA;FT) 
PLATINUM 189 
Mixing Ratio 
On line nuclear orientation of Au isotopes at KOOL, 11:44984 
(RA;FI) 


PLATINUM 196 
Nuclear Struci7re 
Structure of *Pt from electron scattering data, 11:45038 
(RA;NL) 
PLATINUM 196 TARGET 
Electron Reactions 
Structure of *Pt from electron scattering data, 11:45038 
(RA;NL) 
PLATINUM COMPLEXES 
Chemical Reactions 
Novel pathways for ligand substitution reactions of dinuclear 
platinum(I) complexes, 11:43895 (J;US) 
Nuclear Magnetic Resonance 
Novel pathways for ligand substitution reactions of dinuclear 
platinum(1) complexes, 11:43895 (J;US) 
PLATINUM ISOTOPES 


See also PLATINUM 178 
PLATINUM 180 
PLATINUM 186 
PLATINUM 189 
PLATINUM 196 


E2-Transitions 
Analysis of the E2-transition reduced probabilities and 
quadrupole moments of excited states in even-even Pt 
isotopes on the base of the interacting boson model-1 (Even- 
Even Isotopes sup(188-198)Pt), 11:45033 (RA;SU;In Russian) 
Ground States 
Shape transition in Os and Pt isotopes, 11:45031 (R;XA) 
Nuclear Deformation 
Shape transition in Os and Pt isotopes, 11:45031 (R;XA) 
Quadrupole Moments 
Analysis of the E2-transition reduced probabilities and 
quadrupole moments of excited states in even-even Pt 
isotopes on the base of the in ing boson model-1 (Even- 
Even Isotopes sup(188-198)Pt), 11:45033 (RA;SU;In Russian) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Plasma 
Multichannel Thomson scattering systems with high spatial 
resolution (invited), 11:45333 (J;US) 
PLT and PDX 
11:45322 (J;US) 
PLT data acquisition and analysis system, 11:45337 G;US) 


Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
G;US) 


analyzers, 


Mathematical Models 
Interaction of estuarine and shelf waters: a model and 
applications, 11:44458 (R;US) 
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PLUTONIUM 
Absorption 
Actinide recovery process, 11:42706 (P;US) 


Spectroscopy 
EXAFS investigation of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
Crystal Structure 
EXAFS investigation of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
Dissolution 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Structure 
Relativistic spin-polarized electronic structure of Ce and Pu, 
11:43536 (J;US) 


Additional short-term plutonium urinary excretion data from 
the 1945-1947 plutonium injection studies, 11:44410 (R;US) 


Actinide recovery process, 11:42706 (P;US) 


Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 


Spectroscopy 
Sample preparation unit (SPU) (Uranium and plutonium 
sample preparation for mass spectrometric analysis), 11:43797 
(R;XA) 
Photoelectron Spectroscopy 
EXAFS investigation of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
Recovery 
Actinide recovery process, 11:42706 (P;US) 
Economic impacts of criticality safety decisions, 11:42720 
G;US) 


Electrolysis cell for reprocessing plutonium reactor fuel, 


11:42650 (P;US) 

Root Absorption 

Uptake of plutonium, americium, curium, and neptunium in 
plants cultivated under ee conditions, 11:44406 
(RA;NL) 


New ion exchangers and solvent extractants for pre-analysis 
separation of actinides, 11:43798 (RA;XA) 

Potential for the use of hydrochloric acid in fission reactor fuel 
recycle, 11:42638 (R;US) 

Solvent wash solution, 11:42651 (P;US) 


Organic complexant-enhanced mobility of toxic elements in 
low-level wastes. Final report, 11:42712 (R;US) 


Spectrophotometry 

On-line spectrophotometry with optical fibers. Application to 
uranium-plutonium in a spent fuel reprocessing 
ee eens 
of transuranium elements in reprocessing, 

11:42635 (R;FR;In French) 

Supply and Demand 
Fuel supply demand balances for future FBR 
commercialization: impacts on plutonium pricing and reactor 
design, 11:42966 (J;US) 

X-Ray 
EXAFS in ion of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 

PLUTONIUM 239 

Environmental 

Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 haa 

Isotope Production 

The production and provisional certification of an equal atom 

plutonium isotopic standard, 11:42632 (BA;US) 


Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
PLUTONIUM 240 


Uptake of 240, americium-241, strontium-90 
into plants, 11:42711 1 AML) 


Uptake 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
PLUTONIUM 241 
Daughter Products 
Americium determination using an isotope dilution mass 
spectrometry technique, 1120633 BAL ee 
PLUTONIUM 242 


Isotope Production 
The production and provisional certification of an equal atom 
plutonium isotopic standard, 11:42632 (BA;US) 
PLUTONIUM FLUORIDES 
Einstein Coefficients 
Energy flow and branching ratios between the low-lying 
electronically excited states of PuFs, 11:44620 (J;US) 
Emission Spectra 


Energy flow and branching ratios between the low-lying 
electronically excited states of PuFe, 11:44620 (J;US) 
Fluorescence 
Energy flow and branching ratios between the low-lying 
excited states of PuFe, 11:44620 (J;US) 


Estimation of covariance matrix on the experimental data for 
nuclear data evaluation, 11:45049 (RA;JP) 
Fission 
Estimation of covariance matrix on the experimental data for 
nuclear data evaluation, 11:45049 (RA;JP) 
Isotope Ratio 
The production and provisional certification of an equal atom 
plutonium isotopic standard, 11:42632 (BA;US) 


Production 
The production and provisional certification of an equal atom 
plutonium isotopic standard, 11:42632 (BA;US) 
Preparation 


The production and provisional certification of an equal atom 
plutonium isotopic standard, 11:42632 (BA;US) 


Membranes 
Thermal casting process for the preparation of membranes, 
11:43626 (P;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Pipe and bend erosion by pneumatic transport of solids at high 
Quarterly report, March-May 1986, 11:42510 
(R;US) 


POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT MUTATIONS 
See GENE MUTATIONS 


[Warsaw Univ., Poland. Inst. Fizyki Doswiadczalnej]. Annual 
report 1981, 11:44599 (R;PL) 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Environmental Transport 
Shelf export of 
waters. Progress 
11:44301 (R;US) 
POLLUTION LAWS 
Enforcement 
Strategy to compliance the Y-12 Plant experience, 11:44317 
(RA;US) 


in continental margin 
report, September 1985-April 1986, 





POLLUTION REGULATIONS 
Compliance 


POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINA TION REGULATIONS. 


Fifth DOE environmental protection information meeting: 
proceedings. Volume 2, 11:44319 (R;US) 
Strategy to compliance the Y-12 Plant experience, 11:44317 


US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 209 
Energy-Level Transitions 
Lifetime of 1417 level and gamma-gamma angular 
in Po nucleus, 11:45034 (RA;SU;In Russian) 
Gamma Cascades 
Lifetime of 1417 level and gamma-gamma angular 
in Po nucleus, 11:45034 (RA;SU;In Russian) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Gas Chromatography 
Mass spectrometric and chromatographic methods applied to 
the isolation and identification of tumorigenic pol 
aromatic hydrocarbons in coal liquefaction di 
11:42493 (BA;US) 


correlations 


correlations 


11:42493 3 (BALUS) 


Gasoline engine exhaust analysis using constant energy 
synchronous luminescence spectrometry, 11:43811 (J;US) 


methods applied to 
lycyclic 
11:42493 SAD 


Gasoline engine exhaust analysis using constant energy 
synchronous luminescence spectrometry, 11:43811 (J;US) 
POLYESTERS 
Molecular Structure 
Molecular dimensions in polyethylene terephthalate by SANS, 
11:43875 (RA;US) 
POLYETHERS 


See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Synergism 


Selectivity and equilibria in extraction with 
synergistic 


macrocycles in 
aa combination with organophilic acids, 11:43870 


POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYETHYLENES 


Evaluation of sectioning techniques for electron microscopic 
analyses of low-density polyethylene foams, 11:43877 (R;US) 
Scanning Electron 
Evaluation of sectioning techniques for electron microscopic 
analyses of low-density polyethylene foams, 11:43877 (R;US) 
POLYCSOBUTYLENE OXIDE) 
See EPOXIDES 
POLYMER FLOODING 
See WATERFLOODING 
POLYMERS 
Chemical Preparation 
Soluble silylated polyacetylene derivatives, their preparation 
and their use as precursors to novel polyacetylene-type 
polymers, 11:43625 (P;US) 
Crystal Growth 
Growth of fractally rough colloids, 11:43770 (J;US) 
Crystallization 


Dynamic SAXS crystallization of polymers, 11:43621 (RA;US) 
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Dehydrocyclization 
The existence of HO: bridging ligands in solution: evidence 
from differential anomalous X-ray scattering, 11:43818 
(BA;US) 


Temperature-dependent cubic-lattice-model simulation of 
polymer-chain dynamics, 11:43623 (J;US) 


The existence of HsO; bridging ligands in solution: evidence 
from differential anomalous X-ray scattering, 11:43818 
(BA;US) 

Molecular Structure 

Morphology and phase dimensions of interpenetrating polymer 
networks based on polybutadiene and polystyrene by small- 
angle neutron scattering and electron microscopy, 11:43876 
(RA;US) 

Order Parameters 
Growth of fractally rough colloids, 11:43770 (J;US) 
Production 


Multiple solutions for profiles in film blowing, 11:43619 (R;US) 
X-Ray Diffraction 
The existence of HsO. bridging ligands in solution: evidence 
from differential anomalous X-ray scattering, 11:43818 
(BA;US) 


POLYMETHYLMETHACRYLATES 


See PMMA 


POLYNUCLEAR AROMATIC HYDROCARBONS 


See POLYCYCLIC AROMATIC HYDROCARBONS 


POLYSTYRENE 


Molecular Structure 
Radii of gyration and screening en a ee 
mutocnls Ghuaeed te ceed ttoeas We teen ot 
concentration, 11:43874 (RA;US) 
Solubility 
ne ae ree eae 
molecules dissolved in a good solvent as a function of 
concentration, 11:43874 (RA;US) 


POLYSULFIDES 


See SULFIDES 


POLYTHENE 


POLYTHIONIC ACIDS 


See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 


POLYURETHANES 


Deformation 
Deformation of microphase structures in polyurethanes, 
11:43620 (RA;US) 
Microstructure 


Deformation of microphase structures in polyurethanes, 
11:43620 (RA;US) 


POLYVINYL ALCOHOL 


See PVA 


POLY(VINYLIDENE FLUORIDE) 


See POLYVINYLS 


POLYVINYLS 


See also POLYSTYRENE 
PVA 
Fabrication 


Pervaporation separation of ethanol-water mixtures using 
polyacrylic acid composite membranes, 11:42772 (P;US) 


POOR PEOPLE 


See LOW INCOME GROUPS 


POPULATION DYNAMICS 


Differential Equations 
Period doubling phenomenon in a class of time delay 
equations, 11:45216 (R;BR) 


POPULATIONS 


See also HUMAN POPULATIONS 
Multivariate Analysis 
Multivariate analysis and list mode processing of murine 
aoe subpopulations for cytokinetic studies, 11:44353 
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POROUS MATERIALS 
Incompressible Flow 
On the account of inertial forces on unsteady fluid filtration in 
nonuniform anisotropic porous media, 11:44016 (R;SU;In 
Russian) 
Solids Flow 
Physics of blob displacement in a two-dimensional porous 
medium, 11:44023 (BA;US) 
Unsteady Flow 
On the account of inertial forces on unsteady fluid filtration in 
nonuniform anisotropic porous media, 11:44016 (R;SU;In 
Russian) 
PORPHYRINS 


See also HEMOGLOBIN 
MYOGLOBIN 


Chemical Preparation 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Crystal Structure 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Structure 


Polarized x-ray absorption near-edge structure of highly 

oxidized chromium porphyrins, 11:43921 (J;US) 
Excited States 

Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 

Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (J;US) 


Magnetic Properties 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Molecular Structure 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (J;US) 


Polarized x-ray absorption near-edge structure of highly 
oxidized chromium porphyrins, 11:43921 (J;US) 
Photochemical Reactions 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 GJ; US) 
Transient photoligation behavior of nickel protoporphyrin 
reconstituted myoglobin and hemoglobin, 11:43902 (J;US) 
Raman Spectra 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Laser-induced excited-state ligation changes for nickel 
tetraphenylporphine monitored by Raman spectroscopy, 
11:43915 (J;US) 
X-Ray Emission Analysis 
Polarized x-ray absorption near-edge structure of highly 
oxidized chromium porphyrins, 11:43921 (J;US) 
PORPOISES 
See CETACEANS 
PORTLAND CEMENT 
Production 
Pulsed gas combustor/preheater for Portland cement. Final 
report, April-September 1985, 11:42576 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Cooling Systems 
Piping network model program for small computers, 11:44018 
(R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH GASEOUS DIFFUSION PLANT 
POSITIVE IONS 
See CATIONS 
POSITRON-ATOM COLLISIONS 
Nuclear Alignment 
Fresh look at alignment and orientation in collisional 
excitation, 11:44605 (R;DK) 


POTATO TUBERS 
Surface Finishing 


Spin Orientation 
Fresh look at alignment and orientation in collisional 
excitation, 11:44605 (R;DK) 


Annihilation 
Dislocation core models and their positron annihilation effects, 
11:45143 (R;XA) © 
Variable-energy studies of Ni implanted with 
He, 11:43527 ;US) 
Variable-energy posi studies of Ni implanted with 
He, 11:43527 (J;US) 
POTASSIUM 
Tissue Distribution 
Stable calcium and potassium in tissues from New York City 
residents, 11:44343 (R;US) 
POTASSIUM 48 
Isobaric Analogs 
Search for an effective interaction in the (*He, t) reaction, 


lyzed gasification of 
hydrogen, 11:42452 (R;US) 
POTASSIUM CHLORIDES 
Crystal Structure 
EXAFS study of off-center Cu in KCI, 11:43830 (BA;US) 
Structural Chemical Analysis 
EXAFS study of off-center Cu in KCl, 11:43830 (BA;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 


crystal growth by i 
Czochralski method, 11:43777 (TJ;US) 
Crystal Lattices 
EPR studies of some f/sup n/ and d/sup n/ electronic 
impurities in KTaQs single crystals, 11:43677 (RA;US) 
Intercalant ordering and lattice dynamics in potassium 
mercurographitides, 11:43671 (RA;US) 
Phase Transformations 
Critical quasielastic light scattering in KTa/sub 0.968/Nb/sub 
0.032/Os, 11:43678 (RA;US) 
POTASSIUM FLUORIDES 
Anisotropy 
Phase transitions in the mixed quadratic-layer antiferromagnets 
with competing anisotropies KaCosub(x)Fesub(1-x)F., 
11:43638 (R;NL) 
Crystal Structure 
Phase transitions in the mixed quadratic-layer antiferromagnets 
with competing anisotropies KsCosub(x)Fesub(1-x)F,, 
11:43638 (R;NL) 
Crystal-Phase Transformations 
Phase transitions in the mixed quadratic-layer 
with competing anisotropies KaCosub(x)Fesub(1-x)F., 
11:43638 (R;NL) 
POTASSIUM OXIDES 
Catalytic Effects 
Steam gasification of carbonaceous solids catalyzed by a 
mixture of potassium and nickel oxides below 1000°K, 
11:42462 (R;US) 
POTASSIUM PHOSPHATES 


Preparation 
Fine diamond turning of KDP crystals, 11:43771 (J;US) 
Surface Finishing 
Fine diamond turning of KDP crystals, 11:43771 (J;US) 
POTATO TUBERS 
See POTATOES 





Angular potential second-order functions, 11:45222 (RA;SU;In 
Russian) 
Resonance Scattering 
Resonance widths and positions by an algebraic approach, 
11:44687 (R;US) 
Vector Fields 
Static potentials from an extended gauge symmetry, 11:44799 
(R;BR) 
POTENTIOMETERS 
Design 
Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 
POWDERS 
Chemical Preparation 
Rapid precipitation of low vapor pressure solids from 
supercritical fluid solutions: the formation of thin films and 
powders, 11:43865 (J;US) 


Compacting 
Die-target for dynamic powder consolidation, 11:44213 (P;US) 
POWER DEMAND 
Correlations 


Electricity in economic growth, 11:43234 (R;US) 


Forecasting 
Analysis of the methodology used to incorporate price-induced 
conservation into BPA's planning process, 11:43236 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Automation 


Transient and harmonic voltages associated with automated 
capacitor switching on distribution systems, 11:42881 (R;US) 


Transient and harmonic voltages associated with automated 
capacitor switching on distribution systems, 11:42881 (R;US) 
POWER GENERATION 
See also COGENERATION 
Economics 
New combination - fuel boiler reduces plant fuel costs and 


purchase power requirements, 11:43365 (RA;US) 
Environmental 


Energy, environment, and electric power, 11:43217 (R;US) 
Schedules 


Generation expansion scheduling. Final report, 11:43238 
(R;US) 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 


Methods to assess impacts on Hudson River striped bass. 
Report for the period October 1, 1977-September 30, 1979, 
11:42877 (R;US) 

Fuel Substitution 

Sewage sludge as a supplementary utility boiler fuel. Volume 

2. Appendices, 11:42868 (R;US) 
CTORS 
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GRAND GULP REACTOR 
KORI-2 REACTOR 


ZION-1 REACTOR 
ZION-2 REACTOR 


After-Heat 
Current status of decay heat measurements, evaluations, and 
needs, 11:43052 (R;US) 
Air Cleaning Systems 
Simulation of explosions in air cleaning systems and 
comparison of the results with computer code predictions, 
11:43072 (R;US) 


Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 
Fuel Assemblies 
Interlocking egg-crate type grid assembly, 11:43021 (P;US) 
Nuclear reactor fuel structure containing uranium alloy wires 
embedded in a metallic matrix plate, 11:43020 (P;US) 
Fuel Elements 
Nuclear reactor fuel structure containing uranium alloy wires 
embedded in a metallic matrix plate, 11:43020 (P;US) 
Fuel Pins 
Nuclear fuel pin scanner, 11:42978 (P;US) 
Reactor Cores 
Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 


Decommissioning 
and around commercial nuclear power plants, 11:43143 
(BA;US) 
Reactor 
Licensed operating reactors. Status summary report, data as of 
April 30, 1986, 11:42972 (R;US) 
Reactor Physics 
Neutronic design studies for an unattended, low power reactor, 
11:42955 (R;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
See also GAS-INSULATED SUBSTATIONS 


Annotated bibliography of uhv ac substation equipment, 1968- 
1985, 11:42883 (R;US) 
Fire Hazards 
Fire protection review, Western Area Power Administration, 
Miles City converter station, Miles City, Montana. Technical 
report, 11:42884 (R;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 





2638 / ERA-11/19 


Computerized Control Systems 
Magnet power and gas-box control systems for the Tandem 
Mirror Experiment - Upgrade, 11:45486 (RA;US) 


Design 
Electricity and short wavelength radiation generator, 11:43977 
@;US) 
Multiple resonant railgun power supply, 11:43985 (P;US) 
Repetitive resonant railgun power supply, 11:43984 (P;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
Simulation 


Computerized 
Toast: The power system operators assistant, 11:45575 (J;US) 
Electromagnetic Pulses 


ee ee 
apparatus and insulation: a critical review, 11:42879 (R;US) 
Vv 


TLWorkstation code: version 1.0. Volume 1: executive 
program user’s manual, 11:42885 (R;US) 
Flashover 
TLWorkstation code: version 1.0. Volume 5: MULTI-FLASH 
manual, 11:42886 (R;US) 


TLWorkstation code: version 1.0. Volume 6: TLOP manual, 
11:42887 (R;US) 


Project plan for Taft-Bell 500 kV transmission line on federal 
lands, 11:42882 (R;US) 
Pulse Shapers 
Pulse shaping with transmission lines, 11:44074 (P;US) 
PRASEODYMIUM 
X-Ray Fluorescence Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
PRASEODYMIUM 141 TARGET 
Carbon 12 Reactions 
Study of heavy products formed by rare earth target 
bombardment by ™C and '*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 
Nitrogen 14 Reactions 
Study of heavy products formed by rare earth target 
bombardment by C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 
PRASEODYMIUM 142 
Energy Levels 
142Pr level scheme, 11:44956 (RA;SU;In Russian) 
PRASEODYMIUM COMPOUNDS 
Magnetism 


Nuclear spin ordering 
11:43476 (RA;US) 
PRAWNS 
Contamination 
Digest of data from the measurement of radioactivity in the 
Irish Marine Environment 1982-1984. Part I: Fish and 
Shellfish, 11:44312 (R;IE) 
PRECOMPOUND-NUCLEUS EMISSION 
Evaporation Model 
Businaro-Gallone transition as observed in complete charge 
distributions from compound nucleus decay, 11:45118 (J;JP) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREONS 


observed by neutron diffraction, 


Generalized decoupling conditions for preons, 11:44787 
(RA;PL) 
PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE TUBES 
Defects 
~Real defect and its nondestructive characterization, 11:44029 
(R;CA) 


ulnerability 
Impact of steep front short duration impulses on power system 
apparatus and insulation: a critical review, 11:42879 (R;US) 
POWER TRANSMISSION LINES 
Design 


PRESSURE VESSELS 
Acoustics 
Acoustic resonances in cylinder bundles oscillating in a 
compressible fluid, 11:43013 (J;US) 
Compressible Flow 
Acoustic resonances in cylinder bundles oscillating in a 
compressible fluid, 11:43013 (J;US) 
Crack Propagation 
On-line monitoring of crack propagation by acoustic emission, 
11:43010 (RA;KR;In Korean) 


Design 
High-pressure cells for neutron scattering, 11:44191 (RA;US) 
Eddy Current Testing 
Development of PSI, ISI technique for nuclear power plant, 
11:43009 (RA;KR;In Korean) 
Fracture Mechanics 
New techniques for modeling the reliability of reactor pressure 
vessels, 11:42941 (R;US) 
In-Service 


“Tae eee 
11:43009 (RA;KR;In Korean) 

New techniques for modeling the reliability of reactor pressure 
vessels, 11:42941 (R:US) 


Meetings 
Fluid-structure dynamics; Proceedings of the pressure vessels 
and piping conference, New Orleans, LA, June 23-26, 1985, 
11:43017 (B;US) 
Pressure vessel 
the Pressure Vessels and 
LA, June 23-26, 1985, 11:43016 (B;US) 
Nondestructive Testing 
it of PSI, ISI technique for nuclear power plant, 
11:43009 (RA;KR;In Korean) 


Performance 
High-pressure cells for neutron scattering, 11:44191 (RA;US) 


Reliability 
New techniques for modeling the reliability of reactor pressure 
vessels, 11:42941 (R;US) 


LWR Pressure Vessel Surveillance Dosimetry Improvement 
Program. PSF experiments summary and blind test results. 
Volume 1, 11:42899 (R;US) 

PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Prior to June 1979, CHARGES was used. 
See also PEAK-LOAD PRICING 
TIME-OF-USE PRICING 

Solid fuel use in the United States: industrial, commercial, and 
residential sectors (Coal and wood prices delivered to 
residential customers), 11:43304 (RA;US) 

PRIMARY COOLANT CIRCUITS 
Crack Propagation 
On the failure probability of the primary piping of the PWR, 
11:43060 (RA;BR) 
Dynamic Loads 

On the failure probability of the primary piping of the PWR, 

11:43060 (RA;BR) 
Failures 

On the failure probability of the primary piping of the PWR, 

11:43060 (RA;BR) 
Quantity Ratio 
Behavior of impurity around the ion exchanger in PWR 
primary circuit, 11:42938 (R;JP) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 


Plating 
Applications of ion chromatography, 11:43790 (R;US) 
PRINTING AND PUBLISHING INDUSTRY 
Heat Recovery 
Comparative analyses of heat recovery alternatives for web- 
offset printing, 11:43369 (RA;US) 
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Waste Heat Utilization 
Comparative analyses of heat recovery alternatives for web- 
offset printing, 11:43369 (RA;US) 


11:44033 (BA;US) 
Certification 
The influence of calibration and acceptance 
detection and discrimination by eddy current Padme 
__11:44033 (BA;US) 
PROCESS SOLUTIONS 
Quantitative Chemical Analysis 
i of ion chromatography, 11:43790 (R;US) 
PROCESSES (ADIABATIC) 
See ADIABATIC PROCESSES 


Use of one of the more specific terms listed below is recommended. 


Overview of surface process modeling in the Oil Shale 
Program, 11:42590 (RA;US) 
Systems Analysis 
Systems analysis in the Oil Shale Program, 11:42599 (RA;US) 


PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 

PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 

PRODUCTION REACTORS 

For the production of fissile materials only; see also 

IRRADIATION REACTORS. 
Reactor Control Systems 
Logic programming for 
River reactors, 11:43025 (J; oo 
Reactor Operation 

Logic programming for 

River reactors, 11:43025 (J; > 
PROGRAM MANAGEMENT 

Great Lakes Regional Biomass Energy Program. 
report, March 1-May 31, 1986, 11:42795 (R;US) 

Great Lakes Regional Biomass Energy Program. Quarterly 
report, December 1, 1985-February 28, 1986, 11:42794 
(R;US) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROMETHIUM 147 
Energy-Level Transitions 
Multipolarities of **7Pm +y-transitions, 11:44960 (RA;SU;In 
Russian) 
PROPADIENE 
See ALLENE 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPENE 
See PROPYLENE 
PROPYL RADICALS 
Chemical Preparation 

CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 

Chemical Reactions 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 
Molecular Structure 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric propenyl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 


analysis of the Savannah 


analysis of the Savannah 
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PROPYLENE 


Cation promotion effects in zeolite-supported F-T 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 

PROSTAGLANDINS 
Radioimmunoassay 


Radioimmunoassay determination of urinary prostaglandins 
patients with progressive systemic saben 11:44361 
(RAMX:In Spanish) 
PROSTATE 
Carcinomas 
Behaviour in prostrate cancer patients of DHEA-S0, 
stimulated with D-TRY-6-LH-RH analogue and with 
HONVAN, 11:44360 (RA;MX;In Spanish) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Corrosion-resistant amorphous metallic : engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; Fe;CrioPisC;; FeroMorCrsPisCz), 11:43441 
(R;US) 
Mold and crucible 
1985, 11:43573 (R;US) 
Corrosion Resistance 
Ceramic thermal barrier coatings for electric utility gas turbine 
engines, 11:43360 (R;US) 
Physical Radiation Effects 
Study of low-Z coatings for jet under exposure to 
laser radiation and atomic hydrogen, 11:43592 (R;CA) 
Spectral Reflectance 
Measurement of the thermo-optical properties of varying paint 
thickness on carbon fiber composites in Stsciosaeak structures, 
11:43611 (RA;FR) 
PROTEINS 


See also NUCLEOPROTEINS 
PHYTOCHROMES 


Final report, April 1984-December 


Absorption Spectra 
Molybdenum x-ray absorption studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Electrophoresis 


Automated apparatus for producing gradient gels, 11:43859 
(P;US) 
Molecular Structure 
EXAFS of Klebsiella pneumoniae nitrogenase MoFe 
from wild-type and nif V mutant strains, netate G08) 
Photoelectron Spectroscopy 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Photosynthesis 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 


Detection of cytochalasin-D induced dimers of Mg” -actin, 
11:44345 (RA;US) 
Redox Reactions 
Molybdenum x-ray absorption studies of the mutant Kp nifV 
of nitrogenase MO-FE protein, 11:43838 (BA;US) 
Structural Models 
Proteins in the experiment, 11:43650 (R;XA) 


Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
PROTON REACTIONS 
Medium-energy proton scattering on collective nuclei; 
11:45024 (RA;NL) 

Alpha Spectra 
Structure in the continuum a-particle spectra from the (p, ax) 
reaction on 'C and ?’Al, 11:44890 (RA;PL) 


Analysis of the '*C(p, yo)"*N reaction at E sub(p) <= 1MeV, 
11:44889 (RA;PL) 

Analysis of the *Ne(p, :) reaction data in the energy range 
of 0.3-2.1 MeV, 11:44901 (RA;PL) 
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Astrophysical S-factor of the **Si(p, y) reaction, 11:44902 
(RA;PL) 
Effects of the GDR as seen in the 7” Al(p, )*Si reaction at 
subbarrier energies, 11:44900 (RA;PL) 
Experimental verification of Brink hypothesis y-ray strength 
function of the 1st excited state in Zr, 11:44940 (RA;PL) 
Subbarrier 1/2~, 3/2~, 5/2~ resonances and the direct capture 
in the **S(p, y)**Cl reaction, 11:44903 (RA;PL) 
Charge-Exchange Reactions 
113Sn excited states from the '*In(p,ny) reaction, 11:44953 
(RA;SU;In Russian) 
Elastic enhancement factor in the *B(p,n)"*C reaction at 
Ep=14.3 MeV, 11:44886 (R;BR) 
Perspective on sequential transfer reactions, 11:45119 (BA;JP) 
Elastic Scattering 
Microscopic relativistic treatment of nucleon-nucleus 
scattering, 11:44917 (BA;JP) 
Energy Dependence 


Energy dependence of cleus reaction cross sections 


and the Glauber model, 11:45064 (R;XA) 
Inclusive Interactions 
Production of y° and Xi-bar® hyperons by 400-GeV protons, 
11:44722 (J;US) 
Inelastic Scattering 
Perspective on sequential transfer reactions, 11:45119 (BA;JP) 
Scattering 


Energy dependence of proton-nucleus reaction cross sections 

and the Glauber model, 11:45064 (R;XA) 
Nuclear Potential 

Microscopic relativistic treatment of nucleon-nucleus 

scattering, 11:44917 (BA;JP) 
One-Nucleon Transfer Reactions 

Study of *He(p,7* )*He reaction near the production 
threshold, 11:44878 (RA;FR) 

Study of *He(p,7* )*He reaction near the production threshold 
and Coherent pion production and the excited states of ®He, 
11:44880 (R;FR) 

Optical Models 
ic relativistic treatment of nucleon-nucleus 
scattering, 11:44917 (BA;JP) 
Particle Production 
Pion production on nuclei and nuclear structure, 11:45083 
(RA;FT) 


Pickup Reactions 

Analysis of alpha particle spectra from the *°Zr(p-vector, a) 
reaction, 11:44941 (RA;PL) 

Analyzing power for the (p-vector, ax) reaction in the 
continuum at E sub(p) = 72 MeV, 11:44888 (RA;PL) 

Pionization 

Coherent pion production and the excited states of ®He, 
11:44879 (RA;FR) 

Coherent pion production in nuclei, 11:44876 (R;FR) 

Quasi-Elastic Scattering 

110Sn gamma rays from the **In(p, 4ny) and ‘*Sn(p, p2ny) 
reactions, 11:44950 (RA;SU;In Russian) 

E0 decay of 0* states in **Pb, 11:45032 (RA;FI) 

Effect of nuclear structure on the ion factor of the 
M1l-resonance in the (p,p’) reaction, 11:44944 (RA;SU;In 
Russian) 

Scattering 

Spins of proton resonances in the ©Ni(Pg)-reaction, 11:44922 

(RA;SU;In Russian) 
Three-Nucleon Transfer Reactions 

118Sn gamma rays from the *In(p, 4ny) and ™*Sn(p, p2ny) 
reactions, 11:44950 (RA;SU;In Russian) 

Structure in the continuum a-particle spectra from the (p, ax) 
reaction on C and *7Al, 11:44890 (RA;PL) 

Transfer Reactions 
Perspective on sequential transfer reactions, 11:45119 (BA;JP) 
PROTON-ANTIPROTON INTERACTIONS 
Model 

Studies of the hydrodynamic evolution of matter produced in 
fluctuations in p-barp-italic collisions and in ultrarelativistic 

nuclear collisions, 11:44760 (J;US) 


P-TYPE CONDUCTORS 
Electric Conductivity 


Inclusive Interactions 
Preliminary results from experiment UA6 on inclusive 7°, eta 
and y production from anti pp collisions at Vs = 24.3 GeV, 


single y cross-sections and evidence for J/PSI production in 
p anti p collisions at Vs = 24.3 GeV, 11:44691 (R;US) 
Particle Production 

First results from the UA2 experiment at the SPS p anti-p 
collider, 11:44699 (RA;PL) 

Looking for colored leptons. II, 11:44768 (J;US) 

Studies of the hydrodynamic of i 
fluctuations in collisions and in ultrarelativistic 
nuclear collisions, 11:44760 (J;US) 

Top production in p anti-p collisions, 11:44741 (RA;PL) 

Quantum Chromodynamics 


Probing QCD in low energy anti pp collisions, 11:44711 
(R;US) 
Total Cross Sections 
Measurement of antiproton-proton elastic scattering and total 
cross section at a centre-of-mass energy of 546 GeV, 
11:44702 (R;NL) 
Weak Interactions 
Production of heavy quarks from W-italic-gluon fusion, 
11:44771 (US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-NEUTRON INTERACTIONS 
Elastic Scattering 


11:44779 G;US) 


breaking in neutron-proton elastic scattering, 
11:44779 (J;US) 
NUCLEON 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON 


INTERACTIONS 
Observation of phiKw decay of the K°(2060), 11:44716 (J;US) 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
Measurement of spin-spin correlation parameters in the 
p-italic system at 11.75 GeV/c-italic, 11:44721 (J;US) 
Weak Interactions 
Production of heavy quarks from W-italic-gluon fusion, 
11:44771 (J;US) 
INS 


Particle Production 
Studies of parton fragmentation and baryon production with 
the TPC at PEP, 11:44708 (R;US) 
PSI-3105 RESONANCES 
Particle Decay 
Recent results of J/psi decays from MARK III, 11:44710 
(R;US) 
Particle 
Preliminary results from experiment UA6: inclusive 7°, eta and 
single y cross-sections and evidence for J/PSI production in 
p anti p collisions at Vs = 24.3 GeV, 11:44691 (R;US) 
Radiative Decay 
Charmonium spectroscopy from inclusive psi’ and J/psi 
radiative decays, 11:44715 (J;US) 
PSI-3695 RESONANCES 


Radiative Decay 
Charmonium spectroscopy from inclusive psi’ and J/psi 
radiative decays, 11:44715 (J;US) 
PTERIDINES 
Liquid Column Chromatography 
Use of C18 silica cartridges to purify and characterize pterins, 
11:44324 (R;US) 


Purification 
Use of C18 silica cartridges to purify and characterize pterins, 
11:44324 (R;US) 


See PTERIDINES 
P-TYPE CONDUCTORS 
Electric Conductivity 
Polarizability of a crystal with impurities, 11:43655 (R;XA) 





PUBLIC BUILDINGS 
Hazardous Materials 
Health-hazard evaluation report HETA 84-478-1636, Palace 
Thester, New York, New York (1,1-trichloethane), 11:44247 


Bibliography for lead. Final report, 11:44303 (R;US) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 


Energy Management 
Utility monitoring and reporting systems: 
energy management, 11:43278 (RA;US) 
Research Programs 
Approach for evaluating utility-financed energy conservation 
programs: the economic welfare model, 11:43208 (RA;US) 
Utility energy conservation evaluation strategy, 11:43209 
(RA;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSARS 
X Radiation 
Axion mass limits may be improved by pulsar x-ray 
measurements, 11:44545 (J;US) 
PULSE COMBUSTORS 
Air Pollution 
Basic research on pulse-combustion phenomena. Annual report, 
November 1984-November 1985, 11:42560 (R;US) 
Gas Burners 
burners - controlling mechanisms and performance. 
Annual December 1, 1984-November 30, 1985, 
i1:42577 (R;US) 
Performance 
Pulsed gas combustor/ 


systems: key to successful 


for Portland cement. Final 


/preheater 
report, April-September 1985, 11:42576 (R;US) 
Reaction Kinetics 


Basic research on pulse-combustion phenomena. Annual report, 
November 1984-November 1985, 11:42560 (R;US) 
PULSED MAGNET COILS 
AC Losses 
Evaluation of pulsed losses of 20 MJ superconducting coils, 
11:45449 (R;JP;In Japanese) 
Power Losses 
Evaluation of pulsed losses of 20 MJ superconducting coils, 
11:45449 (R;JP;In Japanese) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Design 
Remote process cell mercury transfer pumps for DWPF 
(Mercury), 11:42672 (R;US) 
Performance Testing 
Remote process cell mercury transfer pumps for DWPF 
(Mercury), 11:42672 (R;US) 
Seals 
Rotary pump seals in 2000 MW power stations, 11:42872 
(R;US) 
Working Fluids 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
PUREX PROCESS 
Purex: process and equipment performance, 11:42647 (R;US) 
On-Line Measurement Systems 
Application of in-line photometer to solvent extraction process 
control (Extended abstract and figures), 11:42641 (R;US) 
Organic Solvents 
cleanup of Idaho Chemical Processing Plant 
solvent, 11:42639 (R;US) 
Control 


Application of in-line photometer to solvent extraction process 
control (Extended abstract and figures), 11:42641 (R;US) 
PURITY 
See IMPURITIES 
PUSAN KORI-2 REACTOR 
See KORI-2 REACTOR 


ERA-11/19 / 2656S 


PVA 
Ionic Conductivity 
Study of conduction mechanisms and relaxation processes in 
NiCk-PVA composites, 11:43612 (R;XA) 
PWR TYPE REACTORS 

See also ANGRA-I REACTOR 
ANGRA-2 REACTOR 
ANGRA-3 REACTOR 
ARDENNES REACTOR 
ARKANSAS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
DAVIS BESSE-1 REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
KORI-2 REACTOR 
LOFT REACTOR 
LUCIE-2 REACTOR 
MILLSTONE-3 REACTOR 
OCONEE-3 REACTOR 
ROBINSON-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
WESTINGHOUSE STANDARD REACTOR 
WNP-1 REACTOR 
WNP-3 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 

Burnable Poisons 

Improvement of gadolinia fuel cycle economics by isotopic 

enrichment of **’Gd, 11:43024 (J;US) 
Containment Buildings 

Structural analysis of reactor buildings with help of complete 
FE models, 11:42928 (RA;BR) 

Utilization of FE-systems for structural analysis of KWU-type 
1300 MW PWR ‘convoy’, 11:42929 (RA;BR) 

Containment Systems 

Containment failure modes: insights and uncertainties, 11:43083 
(R;US) 

Core Flooding Systems 

Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 

Decontamination 

Fitness of different decontamination methods for reactor 
materials, 11:43925 (R;FI;In Finnish) 

Acceptance of emergency cooling systems of light water 
reactor core, 11:42920 (R;BR;In Portuguese) 

Investigation of human performance events at French power 
stations, 11:43132 (BA;US) 

Engineered Safety Systems 

HECTR analysis of equipment temperature response to 
hydrogen burns in a subatmospheric containment building, 
11:43081 (R;US) 

Fission Products 

Relative importance of the different radionuclides for 
radiological consequences (PWR), 11:42914 (R;FR;In 
French) 

Foundations 

General procedure for the determination of foundation 
stiffness, 11:42930 (RA;BR) 

Investigation of pile foundations of nuclear power plants with 
help of non linear analyses, 11:42932 (RA;BR) 

On the influence of the foundation stiffness in the structural 
dynamic response, 11:42931 (RA;BR) 

Fuel Cans 

Corrosion of fuel assembly materials, 11:42919 (R;FR;In 

French) 
Fuel Elements 

Description of an in-pile experiment (FLASH), 11:42916 
(R;FR;In French) 

Testimony of Fred R. Mynatt before the Subcommittee on 
Energy Research and Production of the Committee on 
Science and Technology, US House of Representatives, 
11:42949 (R;US) 
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Fuel Management 
Development of GPT-based optimization algorithm, 11:42903 
(J;US) 
i uter workstation for design analysis of PWR fuel 
loading patterns, 11:42946 (J;US) 
Nodal formulation relating assembly power and reactivity, 
11:42904 (J;US) 
Out-of-core fuel management optimization utilizing the integer 
linear programming technique, 11:42906 (J;US) 
Reverse depletion method for PWR core reload design, 
11:42945 (J;US) 
Heat Exchangers 
Study of the thermal performance of external and internal 
finned plate-heat exc! for nuclear steam generator 
application, 11:42926 (R;FR;In French) 
Human Factors 
Investigation of human performance events at French power 
stations, 11:43132 (BA;US) 
Loss of Coolant 
Analysis of LOFT experiment L6-8C-3 using the RELAPS 
code, 11:43110 (J;US) 
Analysis of TRAC-PF1 calculated core heat transfer for 
CCTF test C1-5 (Run 14), 11:43068 (R;JP) 


Core thermal response and mass distribution during vessel mass 


depletion associated with a SBLOCA, 11:43056 (R;US) 
Evaluation of the FLECHT-SEASET correlation for use in 
cladding temperature predictions during reflood, 
11:43111 G;US) 

Qualification of calculation codes for loss of coolant accident 
(LOCA) analysis in PWR type reactors, 11:43051 (R;BR;In 
Portuguese) 

Low-Level Radioactive Wastes 
Radionuclide correlations in low-level waste, 11:42905 (J;US) 
Mixed Oxide Fuels 

Scope of new technological development of the fuel cycle, 

11:42907 (J;US) 


Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 2. Handbook. Final report, 
11:42893 (R;US) 

Application of environmental fatigue stress rules to carbon 
steel reactor piping. Volume 1. Executive summary. Final 
report, 11:42892 (R;US) 

Evaluation of flaws in austenitic steel piping, 11:42894 (R;US) 

Leak-before-break: international policies and 
research. Proceedings, 11:42898 ( (R;US) 

Pressure Vessels 

LWR Pressure Vessel Surveillance Dosimetry Improvement 
Program. PSF experiments summary and blind test results. 
reas 1, 11:42899 (R;US) 


for modeling the reliability of reactor pressure 


lew techniques 
vee 11:42941 (R;US) 
Pressurizers 
MIT pressurizer predictions during insurge transients using 
TRAC-PF1 code, 11:43106 (J;US) 
Primary Coolant Circuits 
Behavior of impurity around the ion exchanger in PWR 
primary circuit, 11:42938 (R;JP) 
On the failure probability of the primary piping of the PWR, 
11:43060 (RA;BR) 
Radioactive Aerosols 
Behavior of aerosols in the containment. Behavior of aerosols 
in accidental situation, 11:42913 (R;FR;In French) 
Radioactive Waste Disposal 
Classification of reactor decommissioning wastes, 11:43142 
(BA;US) 
Radioactive Wastes 
New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 
Reactor Accidents 
Behavior of radioactive products in the containment. Behavior 
of iodine in accidental situation, 11:43049 (R;FR;In French) 
Investigation of human performance events at French power 
stations, 11:43132 (BA;US) 
MIT pressurizer predictions during insurge transients using 
TRAC-PF1 code, 11:43106 (J;US) 


Transients 


Multivariate analysis for the accident data from a PWR plant 
simulator, 11:43063.(R;JP;In Japanese 
RELAPS/MOD2 code assessment, 11:43108 G; US) 
Semiscale steam line break transient test 
RELAPS5/MOD2 code, 11:43109 (J;US) 
TRAP-MELT2 code: development and improvement of 
transport modeling, 11:43078 (R;US) 
Reactor Cooling Systems 
Phenomenology of fission release out of the fuel in 
accidental conditions, 11:42915 (R;FR;In French) 
Survey of domestic and foreign PWR experience with 
morpholine in chemistry control by all-volatile treatment. 
Final report, 11:42922 (R;US) 
TRAP-MELT2 code: development and improvement of 
transport modeling, 11:43078 (R;US) 
Reactor Core Disruption 
Correlation for aerosol sedimentation, 11:43105 (J;US) 
Degraded core modeling in MELCOR, 11:43082 (R;US) 
SFD 1-4 test results with irradiated fuel and control rods, 
11:43103 (J;US) 
Reactor Cores 
Analysis of TRAC-PF1 calculated core heat transfer for 
CCTF test C1-5 (Run 14), 11:43068 (R;JP) 
Reactor Decommissioning 
Classification of reactor decommissioning wastes, 11:43142 
(BA;US) 
Reactor Kinetics 
Development of GPT-based optimization algorithm, 11:42903 
(J;US) 
Nodal formulation relating assembly power and reactivity, 
11:42904 (J;US) 


Licensee Event Report (LER) compilation 
1986. Volume 5, No. 6, 11:43074 (R;US) 
Reactor Safety 
Analysis of LOFT experiment L6-8C-3 using the RELAPS 
code, 11:43110 (J;US) 
Evaluation of the FLECHT-SEASET correlation for use in 
predictions during reflood, 


for month of June 


peak cladding 
11:43111 GUS) 
Reactor Safety Experiments 
Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 
Reactor Simulators 


Contribution to PWR operation investigations. An optimized 


core control prepared by on-line computer, 
11:42927 (R;FR;In French) 
Coolant Circuits 
Correlation of tube support structure studies. Final report, 
11:42923 (R;US) 
Spent Fuel Storage 
Dependence of spent fuel oxidation on burnup, 11:42911 (J;US) 
Developments in dry spent fuel storage licensing, 11:43968 
(J;US) 
Integrity of spent fuel and pool components during wet 
storage, 11:42909 (J;US) 
Spent Fuels 
of new technological development of the fuel cycle, 
11:42907 (J;US) 
Generators 


Chemical cleaning of PWR steam generator sludge piles. Final 
report, 11:42925 (R;US) 

Critical evaluation of faults in steam generators tubes in 
nuclear systems, 11:42934 (R;BR;In Portuguese) 

Recirculating steam generator tubesheet crevice flushing 
procedures, 11:42924 (R;US) 

Study of the thermal performance of external and internal 
finned plate-heat exchangers for nuclear steam generator 
application, 11:42926 (R;FR;In French) 

System Failure Analysis 

Multivariate analysis for the accident data from a PWR plant 

simulator, 11:43063 (R;JP;In Japanese) 
Transients 

MIT pressurizer predictions during insurge transients using 

TRAC-PFI code, 11:43106 (J;US) 





simulation of LWR transients, 11:42891 (R;US) 
Tubes 
Critical evaluation of faults in steam generators tubes in 
nuclear systems, 11:42934 (R;BR;In Portuguese) 


PWR 
41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRAZINES 


Photolysis 
Photodynamics of the tris(2,2'- 
)ruthenium(2 +)/methylviologen/EDTA system in 
aqueous solution, 11:43910 (J;US) 
PYRAZOLES 


Excited States 
Picosecond spectroscopic studies of (d°-d*) binuclear rhodium 
and iridium complexes: a comparison of 'B: and *B, 


reactivity in bis(1, 
pyrazoly])diiridium(]), 11:43912 (J;US) 
Luminescence 
Picosecond spectroscopic studies of (d*-d*) binuclear rhodium 
and iridium complexes: a comparison of 'B, and *B, 
reactivity in bis(1,5-cyclooctadiene 
pyrazolyl)diiridium(1), 11:43912 (J;US) 


; is(pol 
complee in wuco mei 11:43906 (J;US) 
Electron Transfer 
en a 
transfer reactions: reaction of polypyridine complexes of 
cobalt(I) and ruthenium(II] in acetonitrile, 11:43892 (J;US) 


Catalytic Effects 
Iron sulfide catalysis in coal liquefaction, 11:42473 (BA;US) 
Removal 
““auibediienioim,- alee 
development, 11:42459 (R;US) 
Gcamting Elostron 


Analysis of ash-forming mineral matter in raw and 
paren eas by automated image analysis-scanning 
——— er 
X-Ray Emission Analysis 
Analysis of ash-forming mineral 
Scibseahtekne samand ene 
electron microscopy, 11:42492 (BA;US) 


matter in raw and 


See PYRITE 


Physical Radiation Effects 
EXAFS in of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
Structural Chemical Analysis 
EXAFS investigation of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 


’ PYROLYSIS 


beneficiation of biomass by flash : study of 
— eee 
Controlled Atmospheres 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 


Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 
Mathematical Models 
Coal gasification reactions with on-line in-situ FT-IR analysis. 
Final report, 11:42449 (R;US) 
Test Facilities 
In-mine variation and its effect on coal gasification, 11:42451 
(R;US) 
Yields 


Rapid devolatilization of steam treated coal, 11:42445 (RA-US) 
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PYROLYSIS PRODUCTS 


PYROLYTIC OILS 


Proceedings of new fuel forms workshop, 11:42519 (R;US) 
Antiknock Ratings 


Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Chemical Composition 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 
In-mine variation and its effect on coal gasification, 11:42451 
(RUS) 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Mass Spectroscopy 
Differential coal liquefaction, an economically viable way of 
producing liquid, solid and gaseous fuels, 11:42447 (RA;US) 
Screening 


Performance of coal-derived fuels in diesel engines, 11:43414 


soadualin Resid: echoed eaten take thceseer ee 


Differential coal liquefaction, an economically viable way of 


liquid, solid and gaseous fuels, 1142447 (RA:US) 
PYROLYTIC OILS 


Calorific Value 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Evaluations 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Performance Testing 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Yields 


Coal waste energy recovery system, 11:42507 (RA;US) 
PYROMETERS 
Performance 
Neutral beam interlock system on TFTR using infrared 
pyrometry, 11:45372 (J;US) 
X-Ray Detection 
Pyroelectric x-ray detectors and x-ray pyrometers, 11:45392 
(J;US) 


See PYROCHLORE 
PYRRHOTITE 


Catalytic Effects 
Iron sulfide catalysis in coal liquefaction, 11:42473 (BA;US) 
PYRROLES 
See also INDOLES 
Molecular Structure 
Structural diversity of Fiso from methanobacterium 


thermoautotrophicum. A nickel x-ray absorption 
spectroscopic study, 11:44347 (J;US) 


o 


Q DEVICES 
em 11:45291 
QUADRUPOLE LINACS 
RF Systems 
Design of an RFQ-based, H™ injector 


YNAMICS 
QCD: color or glow, 11:44828 (RA;PL) 
Chiral Symmetry 


Remarks on the dimension-four chiral Lagrangian, 11:44848 
GUS) 
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Electromagnetic Form Factors 
Infrared photons and gluons and the electromagnetic quark 
form factor, 11:44822 (RA;PL) 
Four-Dimensional Calculations 
Remarks on the dimension-four chiral Lagrangian, 11:44848 
GUS) 
Function 
Remarks on the dimension-four chiral Lagrangian, 11:44848 
G;US) 
Perturbation Theory 
Next-to-leading-order contributions to R-italic = o/sub L- 
italic//o/sub T/ in QCD, 11:44846 (J;US) 
Temperature Dependence 
Jets in heavy-ion collisions as a probe of QCD flux-tube 
dynamics at finite temperature, 11:44847 (J;US) 
Vacuum Polarization 
Calculation of nonperturbative QCD parameters, 11:44849 
(J;US) 
QUANTUM ELECTRODYNAMICS 
Electromagnetic Form Factors 
Infrared photons and gluons and the electromagnetic quark 
form factor, 11:44822 (RA;PL) 
Boundary Conditions 
Casimir effect with uniformly moving mirrors, 11:44829 (R;SU) 
P Invariance 
Dynamical breakdown of symmetries in three-dimensional 
QED, 11:44837 (J;US) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 


Classical solutions of some field theoretic models, 11:44827 
(RA;PL) 


Interrelation of different renormalization groups, 11:44832 
(R;SU;In Russian) 
QUANTUM GRAVITY 
Compactification 


Spontaneous compactification of extra dimensions in eleven- 
dimensional quantum gravity, 11:45197 (R;XA) 
Einstein Field Equations 
Invariant path integration and the functional measure for 
Einstein gravitation theory, 11:45186 (R;BR) 
Gauge Invariance 
Gauge invariance in quantum gravity, 11:45244 (J;NL) 
Spinors 


Induced quantum torsion, 11:45199 (R;XA) 
QUANTUM MECHANICS 
Bell Theorem 
Some critical considerations on the present epistemological and 
steele indniiadls epieinaey aundliatdion, 11:45209 (R;XA) 
Distribution Functions 
Some consequences of the non-negative coordinate-momentum 
distributions in quantum mechanics, 11:45226 (R;SU;In 
Russian) 


Dynamics of the interaction between classical and 
systems and the reduction of the wave packet, 11:45188 
(R;BR) 

Gauge Invariance 

Gauge invariant action for (2+ 1)-dimensional 

alae -Yang—Mills theory, 11:44854 (J;US) 
in quantum foundations in the light of gauge 
Gotten theanes Oe 


Supersymmetry 
B dependence of the Witten index, 11:45212 (R;BR) 
Supersymmetric quantum mechanics in a fir-i-order Dirac 
equation, 11:44793 (J;US) 
QUANTUM OPERATORS 
Variational Methods 
On the variational principles for nonlinear nonpotential 
operators, 11:45224 (R;SU;In Russian) 
QUARK CONFINEMENT 
See BAG MODEL 


QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Chemical Reaction Kinetics 
s Suction in ul lativistic heavy-ion colliei 
I. Chemical kinetics in the quark-gluon plasma, 11:44763 
(J;US) 
Landau Damping 
Quark-Gluon transport theory II. color and color 
correlations in a Quark-Gluon plasma, 11:44855 (J;US) 
Response Functions 
Quark-Gluon transport theory II. color response and color 
correlations in a Quark-Gluon plasma, 11:44855 (J;US) 
Transport Theory 
Quark-Gluon transport theory II. color response and color 
correlations in a Quark-Gluon plasma, 11:44855 (J;US) 
QUARK MODEL 
See also BAG MODEL 
COLOR MODEL 
FLAVOR MODEL 
STRING MODELS 
Nucleon-Nucleon Potential 
On an equivalent local nucleon-nucleon potential in the quark 
model, 11:44742 (RA;SU;In Russian) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 
Annihilation 


Second order QCD corrections to q anti-q-annihilation into a 
lepton pair at large momentum, 11:44739 (RA:PL) 
Pair Production 


Second order QCD corrections to q anti-q-annihilation into a 
lepton pair at large momentum, 11:44739 (RA:PL) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARK-HADRON INTERACTIONS 
Mean-Field Theory 
Chiral quark-meson model of N and A with vector mesons, 
11:44762 (J;US) 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
See also CHARMONIUM 
Gluon Model 
QCD tests in multijet decays of toponium, 11:44738 (RA;PL) 
Hadronic Particle Decay 
QCD tests in multijet decays of toponium, 11:44738 (RA;PL) 
Potentials 


Semirelativistic potential model for heavy quarkonia, 11:44776 
G;US) 
QUARKS 
Annihilation 
Double logarithmic asymptotics of quark amplitudes with 
flavour exchange, 11:44740 (RA;PL) 
Charged Particle Detection 
Search for stable quarks produced by the Tevatron, 11:44709 
(R;US) 
Composite Models 
Dynamical mass generation for quarks and leptons, 11:44789 
(RA;PL) 
Spinless-dyon models of composite leptons and quarks, 
11:44795 (J;US) 
Harmonic Oscillator Models 
Isoscalar quarks and leptons in an eight-dimensional space, 
11:44836 (J;US) 
Kobayashi-Maskawa Matrix 
New ion of the Kobayashi-Maskawa matrix, 
11:44794 (J;US) 


Perturbative current quark masses in QCD, 11:44786 (RA;PL) 
Simple model of fourth-generation fermions, 11:44765 (J;US) 
Mass Difference 
violation in mesons and the constituent-quark masses, 
11:44761 (J;US) 
Mass Formulae 
Z-italic, symmetry and the fourth generation, 11:44772 (J;US) 





QUARKS 
Mass Spectra 


Mass Spectra 
Pattern of quark mass matrices and the mixing-angle hierarchy, 
11:44764 (J;US) 
Pair Production 
Strangeness production in ultrarelativistic heavy-ion collisions. 
I. Chemical kinetics in the quark-gluon plasma, 11:44763 
(J;US) 
Particle Production 
Production of heavy quarks from W-italic-gluon fusion, 
11:44771 (3;US) 
Top production in p anti-p collisions, 11:44741 (RA;PL) 
Amplitudes 


Double logarithmic asymptotics of quark amplitudes with 
flavour exchange, 11:44740 (RA;PL) 
QUARTZ 
Bonding 
Electrically conductive resinous bond and method of 
manufacture, 11:44078 (P;US) 
Physical Radiation Effects 
TL sensitivity constancy of quartz upon UV +(8,7) irradiation 
cycle: An improvement on dating methodology, 11:43576 
(R;BR) 
Scanning Electron Microscopy 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 
Thermoluminescence 
TL sensitivity constancy of quartz upon UV +(8,7) irradiation 
cycle: An improvement on dating methodology, NiM3s76 
(R;BR) 
X-Ray Emission Analysis 
Analysis of ash-forming mineral matter in raw and 
supercleaned coals by automated image analysis-scanning 
electron microscopy, 11:42492 (BA;US) 
QUARTZITES 
Rock Mechanics 
Mechanical properties of rocks at high temperature and 
pressures. Progress report on current research, March 1, 
1986-February 28, 1987, 11:44455 (R;US) 
QUASI PARTICLES 
See also EXCITONS 
SOLITONS 
Flux Quantization 
Role of quesigesticies i in rotating transitional nuclei, 11:45044 


pH dependence of the electrochemical behavior of surfaces 
modified with a polymer derived from a monomer consisting 
of two viologen subunits linked by a quinone: evidence for 
ification by synthetic molecular materials, 11:43899 
GJ;US) 


Final report, 11:44434 (R;US) 
RADIANT HEATERS 
Application of oxygen-enriched combustion air in radiant 
tubes: feasibility study. Final report, April 1984-March 1985, 
11:42578 (R;US) 
RADIATION ACCIDENTS 
Emergency Plans 
Health Service arrangements for 


dealing with accidents at civil 
nuclear installations, 11:45133 (R;GB) 
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RADIATION BELTS 
Manuals 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
See also CHEMICAL RADIATION EFFECTS 
Studies of radiation and chemical toxicity. Progress report, 
11:44398 (R;US) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also ELECTRON MULTIPLIER DETECTORS 
EMANOMETERS 


GAS TRACK DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
STREAK CAMERAS 


Design 
Results and present status of the Japan-US collaboration on 
detector research and development, 11:44168 (R;JP) 
International Cooperation 
Results and present status of the Japan-US collaboration on 
detector research and development, 11:44168 (R;JP) 
Lithium Compounds 
Pyroelectric x-ray detectors and x-ray pyrometers, 11:45392 
(J;US) 


Small free-piston Stirling refrigerator, 11:44169 (R;US) 
RADIATION 

Study of off-axis radiation-energy deposition from 100 MeV 
electrons traversing through water, liquid nitrogen, and air. 
Technical report, 11:45120 (R;US) 

Mathematical Models 
Examination of methodologies for uncertainty 
analysis in assessment models, 11:44296 (J;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING 
Monomers 

Conservation of a medieval climbing stem by freeze-drying and 
resin impregnation (Gamma radiation), 11 143919 (R;AT;In 
German) 

Radiation hardenable im agents for the 
conservation of wooden objects, 11:43917 (RA;AT;In 
German) 

Radiation-chemical conservation and evaluation of wood from 
the rampart installation of Stillfried (Gamma radiation), 
11:43918 (R;AT;In German) 

Resins 

Conservation of a medieval climbing stem by freeze-drying and 
resin impregnation (Gamma radiation), 11:43919 (R;AT;In 
German) 

Radiation hardenable impregnating agents for the 
conservation of wooden objects, 11:43917 CAAT 
German) 

Radiation-chemical conservation and evaluation of wood from 
the rampart installation of Stillfried (Gamma radiation), 
11:43918 (R;AT;In German) 

RADIATION HARDENING (CHEMICAL) 
See CHEMICAL RADIATION EFFECTS 
RADIATION HAZARDS 
Meetings 

ASA conference on radiation and health. Coolfont V. Final 

report. Summaries, 11:44400 (R;US) 
Risk Assessment 

RISKAP: a computer code for analysis of increased risk to 

arbitrary populations, 11:44413 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
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RADIATION MONITORS 
Design 
Beamstrahlung monitor for SLC final focus using visible 
wavelengths, 11:44176 (R;US) 
Performance Testing 
Beamstrahlung monitor for SLC final focus using visibie 
wavelengths, 11:44176 (R;US) 
RADIATION PROTECTION 
Alarm Systems 
Status of dosimetry and alarm monitoring for criticality 
accidents, 11:45139 (J;US) 


Status of dosimetry and alarm monitoring for criticality 
accidents, 11:45139 (J;US) 

Programs 

Research group: radiation safety and regulatory aspects, 
11:45135 (RA;ZA) 

RADIATION SAFETY 

See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 

SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Mlesticlty and short wavelength radiation generator, 11:43977 


See also BACKGROUND RADIATION 
ELECTROMAGNETIC RADIATION 
SOLAR RADIATION 


Lie group invariance properties of radiation hydrodynamics 
equations and their associated similarity solutions, 11:44680 
G;US) 

RADIATIVE CAPTURE 
See CAPTURE 
RADIATIVE DECAY 
Value 

Simple sum rule for total radiative decay rates - comparison of 

quantal and classical methods for diatomics, 11:44575 (R;US) 
Sum Rules 
Simple sum rule for total radiative decay rates - comparison of 
quantal and classical methods for diatomics, 11:44575 (R;US) 
' RADICALS 
Not to be used for compound descriptions. 
See also CARBENES 


CARBYNES 
HYDROPEROXY RADICALS 
Chemical Preparation 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Crystal Structure 
Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 
Electronic Structure 
Rate-determining step for decay of triplet biradicals: 
intersystem crossing vs. chain dynamics, 11:43882 (J;US) 
Properties 


Synthesis and characterization of a Mn/sup III/ porphyrin 
cation radical and its conversion to Mn/sup IV/ by ligand 
metathesis, 11:43894 (J;US) 

Radiationless Decay 

Rate-determining step for decay of triplet biradicals: 

intersystem crossing vs. chain dynamics, 11:43882 (J;US) 
RADIO TELESCOPES 


On instrumental effects in spectral line synthesis observations, 
11:44474 (R;NL) 
RADIOACTIVE AEROSOLS 
Computerized Simulation 
Behavior of aerosols in the containment. Behavior of aerosols 
in accidental situation (PWR), 11:42913 (R;FR;In French) 


RADIOACTIVE WASTE DISPOSAL 
Research Programs 


T Codes 
TRAP-MELT2 code: dev and improvement of 
transport modeling, 11:43078 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Environmental 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
L Codes 
LADTAP II: technical reference and user guide, 11:43076 
(R;US) 
Radiation Monitoring 
Radiological environmental aes program for Angra I: 
‘basis and methodology proposed for executing the 
requirements of the member and to assure the 
population safety, 11:42935 (R;BR;In Portuguese) 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
Containers 
Positioning and locking apparatus, 11:42969 (P;US) 
Road Transport 
Guidelines for carriers (by road) in Canada and the United 
States. Type ‘A’ and type 'B’ packages of radioactive 
materials, 11:42657 (RCA) 
Transport 
Hazards assessment of worst-case transportation 
involving itmaties materials, 11:42717 (J; gs 
Transport Regulations 
Guidelines for carriers (by road) in Canada and the United 
States. Type ‘A’ and type 'B’ packages of radioactive 
materials, 11:42657 (ROA) 
RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 
RADIOACTIVE WASTE DISPOSAL 
Containers 
Corrosion studies on containment materials for vitrified heat 
generating waste. Progress report for the period from 
January 1984 to March 1985, 11:43423 (R;GB) 
Mathematical model of crevice and pitting corrosion. Part 1 - 
the physical model, 11:43523 (R;GB) 
Inhibition 
Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 
Institutional Sector 
Commercial disposal of low-level radioactive wastes from 
institutions, 11:42698 (J;US) 


Optimisation of radioactive waste management systems using 
weighted measures of economic and radiological impact, 
11:42667 (R;GB) 


Office of ic Repositories program 
notebook (OGR/B-1), 11:42668 (R;US) 
Radiation Hazards 
On-site disposal of commercial radioactive waste: the 
ONSITE/MAXI1 computer 11:42699 (J;US) 
On-site low-level waste disposal, 11:42700 (J;US) 
Radionuclide Migration 
Hydrogeologic parameter identification from nuclear tracer 
curve data for waste disposal in porous media, 
11:44295 (J;CH) 
Mechanisms of defense waste glass dissolution, 11:42714 (J;US) 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Research Programs 
Site investigations for the disposal of spent fuel - investigation 
program, 11:42685 (R;FI;In Finnish) 


baseline procedures 





RADIOACTIVE WASTE DISPOSAL 
Risk Assessment 


Risk Assessment 
Fifth DOE environmental protection information meeting: 
—~- Volume 2, 11:44319 (R;US) 
Site Selection 
Review of sorption data for site assessment, 11:44289 (R;GB) 


Disposal 
On-site disposal of commercial radioactive waste: the 
ONSITE/MAXI1 computer program, 11:42699 (J;US) 
On-site low-level waste disposal, 11:42700 (J;US) 
RADIOACTIVE WASTE FACILITIES 


Design 
Incorporating functional ts into the structural 
design of the DWPF, 11:42671 (R;US) 
Translating DWPF design criteria into an engineered facility 
design, 11:42670 (R;US) 


ing DWPF design criteria into an engineered facility 
design, 11:42670 (R;US) 


Hydrology 
Design of erosion protection for long-term stability, 11:42715 
(BA;US) 
Off-Gas Systems 
Dynamic simulation aids DWPF off-gas and ventilation design, 
11:42646 (R;US) 
Ventilation Systems 
Dynamic simulation aids DWPF off-gas and ventilation design, 
11:42646 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
Institutional 


Sector 
Interstate low-level radioactive waste compacts: related 
regulatory and economic issues for institutional waste 
generators, 11:42697 (J;US) 
Special problems of institutions 
radioactive wastes, 11:42696 (J;US) 
Monitored Retrievable Storage 
a policy criterion for siting an MRS facility, 


small volumes of 


Transportation as 
11:42703 (J;US) 


Managing California’s low-level waste: state policy and waste 
generators, 11:42694 (J;US) 

ing for management of low-level radioactive waste after 

1985, 11:42693 (J;US) 


Interstate low-level radioactive waste compacts: related 
regulatory and economic issues for institutional waste 
generators, 11:42697 (J;US) 

-term radwaste planning to reduce impact of the LLW 
Act of 1980, 11:42908 (J;US) 
Technology Transfer 
Transfer of experience and technology for the French 
integrated waste management system, 11:42695 (J;US) 
RADIOACTIVE WASTE PROCESSING 


Pyrolysis 
Volume reduction of ion exchange resin by a pyrolysis 
technique, 11:42691 (J;US) 
Radioactive Waste Facilities 
Dynamic simulation aids DWPF off-gas and ventilation design, 
11:42646 (R;US) 


functional requirements into the structural 
design of the DWPF, 11:42671 (R;US) 
Translating DWPF design criteria into an engineered facility 
design, 11:42670 (R;US) 
Research Programs 
Progress report on safety research of high-level waste 
management for the period April 1984 to March 1985, 
11:42675 (R;JP) 
Safety Engineering 
Progress report on safety research of high-level waste 
management for the period April 1984 to March 1985, 
11:42675 (R;JP) 


Vitrification 
Lead-iron glass: a stable 
level nuclear waste, 11:42676 (RA;US) 
Structural properties of lead-iron phosphate glasses, 11:42677 
(RA;US) 
Surface layer formation on corroded nuclear waste glasses, 
11:42678 (RA;US) 


medium for high- 
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Wet Oxidation Processes 
Volume reduction of radioactive wastes by an advanced wet 
oxidation process, 11:42690 (J;US) 
RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 


Classification of reactor decommissioning wastes, 11:43142 
(BA;US) 


Electrolytic recovery of copper and regeneration 
from a copper strip solution, 11:42710 (BA;US) 
Liquid Wastes 
New filters for radioactive liquid waste in LWR power plants, 
11:43031 (J;US) 
Packaging 
Activated metal waste at Olkiluoto power plant - the ari 
activity and packaging for disposal, 11:42686 (R;FI;In 
Finnish) 
Waste disposal package, 11:42705 (P;US) 
Precipitation 


Separation of cesium from an evaporator concentrate from the 
Loviisa power plant by precipitation with phosphotungstic 
acid and sodium cobaltous nitrite, 11:42683 (R;FI;In Finnish) 

Solidification 

Screw compactor/dry active waste volume reduction and 

solidification technology, 11:43030 (J;US) 


of nitric acid 


Radwaste transportation: a carrier's perspective, 11:42661 
(J;US) 


Incorporating functional requirements into the structural 

design of the DWPF, 11:42671 (R;US) 
Volume 

Screw compactor/dry active waste volume reduction and 

solidification technology, 11:43030 (J;US) 
RADIOACTIVITY 

For measured values of radioactivity and for unidentified 

radiation sources; not for experimental studies. 


Feasibility study for field monitoring of water supplies for 
radioactivity. Final report on Phase 1, 11:44308 (R;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASTRONOMY 
Reviews 
Radio emission from the sun and stars, 11:44554 (BA;US) 
RADIOBIOLOGY 
Studies of radiation and chemical toxicity. Progress report, 
11:44398 (R;US) 
Oxygen Enhancement Ratio 
Radiobiology, 11:44411 (RA;ZA) 
RBE 


Radiobiology, 11:44411 (RA;ZA) 
RADIOCARBON DATING 
See CARBON 14 
ISOTOPE DATING 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCOLLOIDS 
Diagnostic Uses 
Quantitative evaluation of the liver hemodynamics in cirrhotic 
patients, 11:44362 (RA;MX;In Spanish) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIODISINFESTATION 
Electron Dosimetry 
Basic study of electron irradiation technique in disinfestation 
process of maize, 11:42735 (R;JP) 
Irradiation Procedures 
Basic study of electron irradiation technique in disinfestation 
process of maize, 11:42735 (R;JP) 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 





2638 / ERA-11/19 


RADIOINDUCED REACTIONS 
See CHEMICAL RADIATION EFFECTS 
RADIOISOTOPE GENERATORS 
Design = 
Biomedical silver-109m isotope generator, 11:44380 (P;US) 
Osmium-191/iridium-191m radionuclide, 11:44377 (P;US) 
RADIOISOTOPE HEAT SOURCES 
Safety 
General-purpose heat source safety verification test series: 
SVT-11 through SVT-13, 11:43069 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 


Annual Limit Of Intake 
11:45136 (R;DD;In German) 
Therapeutic Uses 
Nuclides for radiotherapy: an overview, 11:44357 (R;CH;In 
German) 
Toxicity 
Nuclide-related exemption limits for radioactive materials, 
11:45136 (R;DD;In German) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
In environment. 
Mathematical Models 
Hydrogeologic parameter identification from nuclear tracer 
breakthrough curve data for waste disposal in porous media, 
11:44295 (J;CH) 
Multigroup Theory 
Hydrogeologic parameter identification from nuclear tracer 
curve data for waste disposal in porous media, 
11:44295 (J;CH) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
in developed and underdeveloped countries, 
11:44369 (RA;MX;In Spanish) 
Chemical Preparation 
Facile-radioiododemetallation reactions for the convenient 
preparation of radioiodinated compounds, 11:44381 (J;US) 
Quality Control 
Production, control and utilization of including 
11:43926 (R;DD) 
RADIOPOLYMERIZATION 


Modification of WR 2721 of acute and chronic effects of 
radiation injury to the lung. Annual report, 1 September 
1982-31 August 1983, 11:44393 (R;US) 

Modification of WR2721 of acute and chronic effects of 
radiation injury to the lung. Annual report, 1 September 
1983-31 January 1984, 11:44394 (R;US) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Depth Dose Distributions 
Radiation physics, 11:44374 (RA;ZA) 
RADIOTHORIUM 
See THORIUM 228 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
Biological Radiation Effects 

Assessing possible damage due to radio-frequency radiation. 

Final report, 11:44434 (R;US) 


RADIUM 
Diffusion 
Treatment scheme for controlling the migration of radium 
from a tailings impoundment, 11:42707 (BA;US) 
RADIUM 219 
Nuclear Deformation 
On the octupole deformation in *“*Ra, 11:45035 (RA;SU;In 
Russian) 
RADIUM 220 
In-Beam Spectroscopy 
In-beam gamma and conversion electron spectroscopy of 
22°Ra, 11:45045 (RA;FI) 
RADIUM 221 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:45056 (J;US) 
RADIUM 224 
Energy Levels 
Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 
RADIUM 225 
E1-Transitions 
El transition probabil‘ties within the Ksup()= 1/2sup(+-) 
parity-doublet bands in *Ra, 11:45057 (J;NL) 
RADIUM 226 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:45056 (J;US) 
Energy Levels 
Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 
RADIUM 228 
Energy Levels 
Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 
RADON 
Daughter Products 
Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Inhalation 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Radiation 
Radiation doses from radon and progeny in Irish houses, 
11:44292 (R;IE) 
Radon concentrations in Dutch dwellings, 11:44273 (RA;NL) 
Radon measurement methods: an overview, 11:44276 (R;US) 
Variations of time-averaged radon concentrations in the 
outside air, 11:44274 (RA;NL) 
Radioecological Concentration 
Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Radon and remedial action in Spokane River Valley 
residences: an interim report, 11:44275 (R;US) 
Radon measurement methods: an overview, 11:44276 (R;US) 
Radioinduction 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
RADON 222 


Dosimetry 
Application of passive and active measuring methods to 
quantify radon sources and radon behaviour in Swiss 
dwelling-houses: First results, 11:44272 (R;CH;In German) 
Measuring Methods 
Application of passive and active measuring methods to 
quantify radon sources and radon behaviour in Swiss 
dwelling-houses: First results, 11:44272 (R;CH;In German) 





Radioecological 
Design of erosion protection for long-term stability, 11:42715 
(BA;US) 


Sensitivity analysis of affecting radon barrier cover 


Locomotive applications of coal-fueled diesel and gas turbine 
engines, 11:42525 (J; ve 
ACCELERATO 
Power Supplies 
Multiple resonant railgun power supply, 11:43985 (P;US) 
Repetitive resonant railgun power supply, 11:43984 (P;US) 
RAILWAYS 
Locomotives 


Coal: the next railraod locomotive fuel, 11:43359 (RA;US) 
Maps 
ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the network for a coal 


transportation 
liquefaction plant. Final report, 11:42455 (R;US) 
RAIN 


See also ACID RAIN 
Variations 
Surges of tropical Pacific rainfall and teleconnections with 
extratropical circulation patterns, 11:44222 (BA;US) 
RAIN WATER 


Quantitative Chemical Analysis 
Method for determination of 518 O and concentration of H2O. 
in rainwater, 11:44252 (J;US) 


Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 

Tritium in the rainfall (An inventory October 1980 to 
December 1983), 11:44271 (RA;AT;In German) 

Radionuclide Migration 

Environmental radioactivity in Austria - results 1980 to 1983 , 

11:44290 (R;AT;In German) 
SPECTROSCOPY 


Prior to March 1983 this concept was indexed to RAMAN 
SPECTRA. 


Method for the deconvolution of incompletely resolved CARS 
spectra in chemical dynamics experiments, 11:43810 (J;US) 
RANKINE CYCLE ENGINES 
Rankine engine driven Rankine-Cycle heat pumps in the USA 
- a review of work undertaken by Mechanical Ti 
New York, 11:43331 (R;US) 
RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
ERBIUM COMPOUNDS 
HOLMIUM 
YMIUM COMPOUNDS 


Magnetic Properties 
Properties of hydrided RE,Fe:«B compounds, 11:43632 (R;FR) 
Structural and magretic properties of RE,Fe:.B hydrides 
(RE=Rare Earth Metal), 11:43631 (R;FR) 


Superconductivity 
ye aren Lye temperatures of rare-earth 
Soateemaes 2 R-italicRh,By, 11:43595 (J;US) 
Transition Temperature — 
mpecmeerenasaeson temperatures of rare-earth 
boride compounds, RiaionhBe 11:43595 (J;US) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 


rhodium 


rhodium 


GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEOD 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 


Adsorption Heat 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
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Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 


RARE GASES 
See also ARGON 
KRYPTON 
NEON 
RADON 
XENON 
Photoionization 


Rare-gas electron-energy spectra produced 
multiquantum processes, 11:44626 (J;US) 
RATS 
Delayed Radiation Effects 
Mechanisms of permanent and delayed pathologic effects of 
ionizing radiation , 11:44399 (RA;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 


by collision-free 


Crossed-beam studies of energy and angular distributions of 
organometallic reactions: decarbonylation of acetaldehyde 
by Fe* and Cr*, 11:44653 (J;US) 

REACTIVITY 
Transients 
Investigation on methods for reactivity transient calculations , 
11:42996 (R;AT;In German) 
REACTIVITY (CHEMICAL) 
See ACTIVATION ENERGY 
REACTIVITY WORTHS 
Heterogeneous Effects 

Local heterogeneity effects on small-sample worths, 11:42962 

(R;US) 
REACTOR ACCIDENTS 


REACTOR CORE DISRUPTION 
Aerosol Monitoring 
Uncertainty and sensitivity analysis of a model for 
multicomponent aerosol dynamics, 11:43090 (J;US) 
Computer Codes 
Uncertainty and sensitivity analysis of a model for 
multicomponent aerosol dynamics, 11:43090 (J;US) 
Simulation 
RELAPS/MOD2 code assessment, 11:43108 (J; US) 
Semiscale steam line break transient test 
RELAPS/MOD2 code, 11:43109 (J;US) 
Diagnostic Techniques 
Multivariate analysis for the accident data from a PWR plant 
simulator, 11:43063 (R;JP;In Japanese) 
Fission Product Release 
Model to reduce the radiological consequences of a design- 
basis loss-of-coolant accident, 11:43099 (J;US) 
Modeling of barium release from severely damaged fuel, 
11:43100 (J;US) 
Fission Products 
Relative importance of the different radionuclides for 
consequences (PWR), 11:42914 (R;FR;In 
French) 


Loss of Flow 
Core heatup analysis of a small pebble-bed HTGR, 11:43123 


G;US) 
and analytical i investigation of unprotected loss- 
of-flow events in EBR-II, 11:43127 (J;US) 
R Codes 


RELAPS/MOD2 code assessment, 11:43108 (J;US) 
Transport 
RETRAN-(2 analysis of releases fi 


tioi 
steam generator tube rupture, 11:43112 (J;US) 
REACTOR COMPONENTS 
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Crack Propagation 
Analysis and evaluation of flaws in primary pressure boundary 
components, 11:43011 (RA;KR;In Korean 
Eddy Current Testing 
Real defect and its nondestructive characterization, 11:44029 
(R;CA) 
Fault Tree Analysis 
Implementation of PATREC nuclear reliability program in 
LISP, 11:43015 (J;US) 
Industrial Radiography 
Recent developments in radiography, 11:44028 (R;CA) 


Implementation of PATREC nuclear reliability program in 
LISP, 11:43015 (J;US) 
Ultrasonic Testing 
Real defect and its nondestructive characterization, 11:44029 


(R;CA) 
REACTOR CONTROL SYSTEMS 
Computerized Simulation 


11:42927 (R;FR;In French) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
Baffles 


Automatic coolant flow control device for a nuclear reactor 
assembly, 11:43012 (P;US) 
Heat Transfer 
Phenomenology of fission product release out of the fuel in 
accidental conditions, 11:42915 (R;FR;In French) 


Hydraulics 
Phenomenology of fission release out of the fuel in 
accidental conditions, 11:42915 (R;FR;In French) 
Natural Convection 
Passive safety features of natural circulation integral reactors, 
11:43118 (J;US) 


Automatic coolant flow control device for a nuclear reactor 
assembly, 11:43012 (P;US) 
PH Value 
Survey of domestic and foreign PWR experience with 
morpholine in chemistry control by all-volatile treatment. 
Final report, 11:42922 (R;US) 
Water Treatment 
Survey of domestic and foreign PWR experience with 
morpholine in chemistry control by all-volatile treatment. 
Final report, 11:42922 (R;US) 
REACTOR CORE DISRUPTION 
Aerosols 
Correlation for aerosol sedimentation, 11:43105 (J;US) 
Fission Product Release 
Analysis of the steam generation rates in SFD tests 1-1 and 1-3 
and their application to hydrogen generation, 11:43102 
(J;US) 
Ex-vessel fission product release modeling, 11:43104 (J;US) 
SFD 1-4 test results with irradiated fuel and control rods, 
11:43103 (J;US) 
Tellurium release, transport, and deposition behavior noted 
from integral fuels testing, 11:43101 (J;US) 
Fluid Flow 
Indirect measurement of the solid/liquid interface using the 
Se 11:43095 (J;US) 
Gas Production Rates 
Analysis of the steam generation rates in SFD tests 1-1 and 1-3 
and their application to hydrogen generation, 11:43102 
G;US) 
Heat Transfer 
Indirect measurement of the solid/liquid interface using the 
minimization technique, 11:43095 (J;US) 
M Codes 
Degraded core modeling in MELCOR, 11:43082 (R;US) 
Phase Transformations 


Indirect measurement of the solid/liquid interface using the 
minimization technique, 11:43095 (J;US) 


REACTOR CORES 
F Codes 
FEMSYN - a code system to solve multigroup diffusion theory 
equations using a variety of solution techniques. Part 1: 
Description of code system - input and sample problems, 
11:42988 (R;IN) 
Heat Transfer 
Analysis of TRAC-PF1 calculated core heat transfer for 
CCTF test C1-5 (Run 14), 11:43068 (R;JP) 
Neutron Diffusion Equation 
TREDIT - a 3-D multigroup diffusion theory simulator for 
hexagonal fuel assembly cores, 11:42890 (R;IN) 
Coefficients 


Reactivity coefficient determination in a critical homogeneous 
reactor by means of stationary influence functions, 11:42993 
(R;SU;In Russian) 

Reactivity Worths 

Local heterogeneity effects on small-sample worths, 11:42962 

(R;US) 
T Codes 

TREDIT - a 3-D multigroup diffusion theory simulator for 

eae 
Three-Dimensional Calculations 

TREDIT - a 3-D multigroup diffusion theory simulator for 

hexagonal fuel assembly cores, 11:42890 (R;IN) 
Void Fraction 

Analysis of TRAC-PF1 calculated core heat transfer for 

CCTF test C1-5 (Run 14), 11:43068 (R;JP) 
REACTOR DECOMMISSIONING 
Contamination Regulations 

Long-lived activation products in reactor materials, 11:43144 

(BA;US) 


Gentilly 1: decontamination program, 11:42959 (J;US) 
Radioactive Wastes 
Classification of reactor decommissioning wastes, 11:43142 
(BA;US) 
Research Programs 
Characterization of residual radionuclide contamination within 
and around commercial nuclear power plants, 11:43143 
(BA;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 


Planning 
CLEO: a know 
11:43045 (J;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
Calculation Methods 
Sophisticating a naive Liapunov function, 11:42998 (J;US) 
D Codes 
DANDE: a linked code system for core neutronics/depletion 
analysis, 11:42995 (R;US) 
Mathematical Models 
Reflected kinetics model for nuclear space reactor kinetics and 


perturbation analysis 
reactor systems, 11:42999 (J;US) 
Pr a naive Liapunov function, 11:42998 (J;US) 


 Guaaeieneel analysis of relaxation oscillations in 
reactor systems, 11:42999 (J;US) 
Perturbation Theory 
Development of GPT-based optimization algorithm, 11:42903 
(J;US) 
Power Density 
Nodal formulation relating assembly power and reactivity, 
11:42904 (J;US) 


Nodal formulation relating assembly power and reactivity, 
11:42904 (J;US) 
Research Programs 
Annual progress report for 1984 of Theoretical Physics 
Division, 11:42987 (R;IN) 





REACTOR KINETICS 
Research Programs 


Reflected kinetics model for nuclear space reactor kinetics and 
control scoping calculations, 11:42971 (R;US) 
REACTOR MATERIALS 
0 ee, 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Chemical Composition 
Austenitic alloy and_reactor components made thereof, 
11:43014 (P;US) 
Decontamination 
Fitness of different decontamination methods for reactor 
materials, 11:43925 (R;FI;In Finnish) 
Materials Testing 
Fitness of different decontamination methods for reactor 
materials, 11:43925 (R;FI;In Finnish) 
Physical Radiation Effects 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 


Long-lived activation products in reactor materials, 11:43144 
(BA;US) 
Radiochemical Analysis 
Long-lived activation products in reactor materials, 11:43144 
(BA;US) 


Disposal 
Classification of reactor decommissioning wastes, 11:43142 
(BA;US) 
REACTOR MONITORING SYSTEMS 
Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 


Testing 
testing of pressure sensing lines in nuclear power 
plants, 11:43131 (J;US) 
REACTOR OPERATION 
Data Compilation 
Licensed operating reactors. Status summary report, data as of 
April 30, 1986, 11:42972 (R;US) 
Licensee Event (LER) i 
1986. Volume 5, No. 6, 11:43074 (R;US) 
REACTOR OPERATORS 
Certification 
Inpo/industry job and task analysis efforts, 11:43134 (BA;US) 
Education 


Inpo/industry job and task analysis efforts, 11:43134 (BA;US) 
Errors 


for month of June 


Investigation of human performance events at French power 
stations, 11:43132 (BA;US) 
Performance 


work structure in nuclear power plants, 11:43133 
(BA;US) 


Inpo/industry job and task analysis efforts, 11:43134 (BA;US) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
Calculations 


Reactor theory (Lecture notes for a special lecture 1985/1986), 
11:42994 (R;AT;In German) 
D Codes 
DANDE: a linked code system for core neutronics/depletion 
analysis, 11:42995 (R;US) 
REACTOR SAFETY 
Human Factors 
Guidelines for nuclear power plant safety issue prioritization 
information development. Supplement 4, 11:43075 (R;US) 
Research Programs 


Impact of FY 1987 budget on advanced reactor technology 
— 11:43054 


Evaluation report on CCTF Core-II reflood test second 
shakedown test, C2-SH2 (Run 54). Effect of core supplied 
power on reflood phenomena, 11:43064 (R;JP) 
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Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 


Evaluation report on CCTF Core-II reflood test second 
shakedown test, C2-SH2 (Run 54). Effect of core supplied 
power on reflood phenomena, 11:43064 (R;JP) 

Two-dimensional thermal-hydraulic behavior in core in SCTF 
Core-II cold leg injection tests. Radial power profile test 
results, 11:43067 (R;JP) 

REACTOR SIMULATORS 
Reactor Control Systems 

Contribution to PWR operation investigations. An optimized 
core control prepared by on-line computer, 
11:42927 (R;FR;In French) 

REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 


components. 
Eddy Current Testing 
Development of PSI, ISI technique for nuclear power plant, 
11:43009 (RA;KR;In Korean) 
In-Service Inspection 
it of PSI, ISI technique for nuclear power plant, 
11:43009 (RA;KR;In Korean) 
Nondestructive Testing 
Development of PSI, ISI technique for nuclear power plant, 
11:43009 (RA;KR;In Korean) 
Temperature Gradients 
Study of thermal stratification phenomena in an LMFBR hot 
plenum, 11:43125 (J;US) 
READOUT SYSTEMS 
Performance 
Streak camera readout system using a CCD camera, 11:44064 


Field emission chemical sensor for receptor/binder, such as 
antigen/antibody, 11:44178 (P;US) 
TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOVERY 
See also ENHANCED RECOVERY 
MATERIALS RECOVERY 
Economics 
Economic impacts of criticality safety decisions, 11:42720 
G;US) 
RECRYSTALLIZATION 
Structural evolution during recrystallization, 11:43461 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED GIANT STARS 
Reviews 
Planetary nebulae and their central stars, 11:44551 (BA;US) 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
Pressure Dependence 
CO; reforming of methane: closed-loop experiments in the 
CLEA facility, 11:42847 (R;US) 
Temperature Dependence 
CO, reforming of methane: closed-loop experiments in the 
CLEA facility, 11:42847 (R;US) 
REFRACTORIES 


Kaotub, Kaocrete HS, *Kaolite 2000-HS, and Carbofrax), 
11:42510 (R;US) 
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REFRIGERATING MACHINERY 
Control Systems 
Critical survey of control in systems and heat 
pumps. Technical memo, 11:44022 (R;US) 


Gas engine driven chiller development and economics, 
11:42568 (J;US) 
Economic Analysis 
Gas engine driven chiller development and economics, 
11:42568 (J;US) 
Mathematical Models 
Critical survey of dynamic mathematical models of 
refrigeration systems and heat pumps and their components. 
Technical memo, 11:43332 (R;US) 
Performance 
Gas engine driven chiller development and economics, 
11:42568 (J;US) 
Waste Heat Utilization 
Waste-heat-driven refrigeration plants for freezer trawlers, 
11:43374 (R;US) 
REFRIGERATORS 


See also MAGNETIC REFRIGERATORS 
SOLAR REFRIGERATORS 


Design 

Small free-piston Stirling refrigerator, 11:44169 (R;US) 

Energy Efficiency Standards 

Analysis of minimum efficiency standards and rebate incentive 
programs for domestic refri in the Pacific 

Northwest, 11:43315 (R;US) 


Waste to energy - the Nashville experience, 11:42775 (J;US) 
REFUSE-FUELED POWER PLANTS 
Environmental Impacts 
Sumner County Solid-Waste Energy Recovery Facility. 
Volume 2. Performance and environmental evaluation. Final 
report, 11:43399 (R;US) 
P 


erformance 
Sumner County Solid-Waste Energy Recovery Facility. 
Volume 2. Performance and environmental evaluation. Final 
report, 11:43399 (R;US) 
REGGE TRAJECTORIES 
Relations 
Analysis of hypercharge exchange wip — K* =* and K~ p > 
a~ = * processes and the properties of strange regge 
trajectories, 11:44704 (R;SU;In Russian) 
REGION I 
See FEDERAL REGION I 
REGION II 
See FEDERAL REGION II 
REGION III 
See FEDERAL REGION III 
REGION IV 
See FEDERAL REGION IV 
REGION V 
See FEDERAL REGION V 
REGION VI 
See FEDERAL REGION VI 
REGION VII 
See FEDERAL REGION VII 
REGION VIII 
See FEDERAL REGION VIII 
REGION X 
See FEDERAL REGION X 
REINFORCED CONCRETE 
Ultimate Strength 
Determination of the ultimate load in concrete slabs by the 
yield line finite element method, 11:43006 (RA;BR) 


Mixture for producing fracture-resistant, fiber-reinforced 
ceramic material by microwave heating, 11:43617 (P;US) 
RELATIVISTIC PLASMA 
Plasma Instability 
Kinetic description of the sideband i 


instability in a helical- 
wiggler free-electron laser, 11:44006 (J;US) 


RELATIVITY THEORY 
Historical Aspects 
and the relativity. 1. The genesis of 
the Lorentz and Einstein theories, 11:45215 (R;BR:In 
Portuguese) 
Lorentz Transformations 
imental evidence against a Lorentz Aether Theory 
(LAT), 11:45187 (R;BR) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REM 
See DOSE EQUIVALENTS 
REMOTE CONTROL 
Design 
Remote reset circuit, 11:44073 (P;US) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Can-out hatch assembly and positioning system, 11:43981 
(P;US) 
Can-out hatch assembly with magnetic retention means, 
11:43982 (P;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 


Innovative financing in state energy policy, 11:43163 (J;US) 


See also PUREX PROCESS 
Electrolytic Cells 
Electrolysis cell for reprocessing plutonium reactor fuel, 
11:42650 (P;US) 


Emulsion and accumulation at aqueous/organic interface of 
mixer-settlers, 11:42649 (R;JP) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 


Commercialization 
Approach to the commercialization of the institutional 
research: a review of the GRI experience, 11:43176 (J;US) 
Recommendations 
Review of coal chemistry and technologies, 11:42479 (RA;US) 
RESEARCH REACTORS 


Ultrahigh flux double donut research reactor design, 11:43036 
(R;US) 


Neutron Sources 
Ultrahigh flux double donut research reactor design, 11:43036 
(R;US) 
RESERVES 
F 
Offshore hydrocarbon resource estimation: the Minerals 
Management Service’s methodology. Final report, 11:42540 
(R;US) 


RESERVOIR ENGINEERING 


Tenth workshop on geothermal 
11:42853 (R;US) 
RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 


See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 





HOUSES 
Air Quality 
Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 
Measurements of sources and air concentrations of radon and 
radon daughters in residential buildings, 11:44277 (J;US) 
Construction 
Technical reference manual. A practical guide and technical 
reference for northwest utility and construction personnel 
involved in the Super Good Cents home program, 11:43308 
(R;US) 
Cost 
Residential standards demonstration program: builder cost 
analysis. Program results report No. 5, 11:43316 (R;US) 


Programs 

Dynamics of participation and supply of services in the Hood 
River Conservation Project, 11:43327 (R;US) 

Technical reference manual. A practical guide and technical 
reference for northwest utility and construction personnel 
involved in the Super Good Cents home program, 11:43308 
(R;US) 

Energy Conservation 

Alternative utility conservation program designs: an evaluation 
based on case study program experience, 11:43328 (R;US) 

Barriers to installation of retrofit measures in the Hood River 
conservation project, 11:43344 (J;US) 

Communications on energy. Review of the US Residential 
Conservation Service, 11:43214 (J;GB) 

Latent and sensible load distributions in conventional and 

energy-efficient residences. Final report, January 1983- 
aannes 1986, 11:43334 RUS) 

Participation of the elderly in utility-sponsored residential 
conservation programs, 11:43306 (R;US) 


Consumption 
End-Use Load and Conservation Assessment Program. 
Development of the sample for ELCAP-monitoring in 
RSDP homes, 11:43312 (R;US) 
Energy Efficiency 
Participation of the elderly in utility-sponsored residential 
conservation programs, 11:43306 (R;US) 


Management 
Residential load management system, 11:43245 (J;US) 
Gas Heat Pumps 
Free-piston Stirling engine development. Annual report, 
December 1, 1984 December 31, 1985, 11:43333 (R;US) 
Hazardous Materials 
Health-hazard evaluation report HETA 83-091-1637, residences 
(Times Beach flood debris cleanup), Times Beach, Missouri, 
11:44244 (R;US) 
Load Management 
Residential load management system, 11:43245 (J;US) 


End-use load and conservation assessment program. The 
residential pilot study, 11:43314 (R;US) 
Moisture 
Latent and sensible load distributions in conventional and 
energy-efficient residences. Final report, January 1983- 
January 1986, 11:43334 (R;US) 


End-Use Load and Conservation Assessment Program. 
it of the sample for ELCAP-monitoring in 
RSDP homes, 11:43312 (R;US) 
Natural Radioactivity 
Application of passive and active measuring methods to 
quantify radon sources and radon behaviour in Swiss 
dwelling-houses: First results, 11:44272 (R;CH;In German) 


Occupants of residential standards demonstration homes: are 
they unique, 11:43307 (R;US) 
Migration 
Application of passive and active measuring methods to 
quantify radon sources and radon behaviour in Swiss 
dwelling-houses: First results, 11:44272 (R;CH;In German) 


Dynamics of participation and supply of services in the Hood 
River Conservation Project, 11:43327 (R;US) 
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Solar Space Heating 
Packaged residential active-solar a system. 
Appendix B. CSI roof integrated air heating and domestic 
hot water system. Final subcontract report, 11:42831 (R;US) 
Solar Water Heaters 
Packaged residential active-solar space-conditioning system. 
Appendix D. Trident drainback and domestic hot water 
system using nontracking focusing collectors. Final 
subcontract report, 11:42832 (R;US) 
Solar Water Heating 
Packaged residential active-solar space-conditioning system. 
Appendix B. CSI roof integrated air heating and domestic 
hot water system. Final subcontract report, 11:42831 (R;US) 
Standards 
Technical reference manual. A practical guide and technical 
reference for northwest utility and construction personnel 

involved in the Super Good Cents home program, 11:43308 

(R;US) 

Ventilation 
Control of indoor radon and radon progeny concentrations, 

11:44278 (J;US) 

Weatherization 

Evaluating the effectiveness of selected residential energy 
conservation strategies on black, elderly, and poor minority 
population groups, 11:43200 (RA;US) 

RESIDENTIAL SECTOR 
Electric Utilities 

Determination of household energy use fingerprints from 

energy billing data, 11:43295 (RA;US) 
Energy Audits 
Energy conservation research, 11:43195 (RA;US) 
Energy Conservation 

Addressing problems of measurement and attribution in 
evaluating conservation programs, 11:43199 (RA;US) 

Analysis of the methodology used to incorporate price-induced 
conservation into BPA’s planning process, 11:43236 (R;US) 

Effects of regional economic and housing variables on home 
energy audit program performance, 11:43303 (RA;US) 

Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 

Estimate of the conservation effects of RCS audits, 11:43197 
(RA;US) 

a the effectiveness of selected residential energy 

conservation strategies on black, elderly, and poor minority 
es groups, 11:43200 (RA;US) 

Generalization of evaluations of energy conservation programs, 
11:43196 (RA;US) 

Impacts and uses of evaluation in the Michigan RCS program, 
11:43289 (RA;US) 

Measuring energy conservation program impacts under 
conditions of non-random assignment, 11:43198 (RA;US) 

One year may not be enough: BPA residential weatherization 
impacts after two years, 11:43290 (RA;US) 

Project H.E.A.T. (Home Energy Assistance through 
Technology): a large-scale residential duty-cycle control 
demonstration, 11:43287 (RA;US) 

Value of a self help approach for local conservation programs, 
11:43204 (RA;US) 

Weatherization assistance: eligibility, supply and unmet need, 
11:43297 (RA;US) 

Energy Expenses 
Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 
Gas Utilities 
Determination of household energy use fingerprints from 
energy billing data, 11:43295 (RA;US) 
Peak-Load Pricing 
Evaluation of the effect of increased peak season rates on the 
residential sector, 11:43301 (RA;US) 
Power Demand 
Analysis of the methodology used to incorporate price-induced 
conservation into BPA’s planning process, 11:43236 (R;US) 
ILS 
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RESIDUES 
See also ASHES 


Composition 
Extraction of low-rank coals with supercritical water, 11:42450 


(R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 


Epoxy resin cure, 11:43869 (R;US) 
Volume 
Viens Seatinect toe cameenge saaih by 2 gyneeee 
technique, 11:42691 (J;US) 
RESONANCE NEUTRONS 
Transmission 
Measurement of the p-odd asymmetry of 
polarized neutron transmission by **U at neutron resonance 
energy of 0.17 eV, 11:45048 (R;SU;In Russian) 
RESONANCE SCATTERING 
Formal scattering theory by an algebraic approach, 11:44861 
(R;US) 
Resonance widths and positions by an algebraic approach, 
11:44687 (R;US) 
RESONANCE STATES 
See ENERGY LEVELS 
RESONATORS 
Bonding 


Electrically conductive resinous bond and method of 
manufacture, 11:44078 (P;US) 
Fabrication 
Electrically conductive resinous bond and method of 
manufacture, 11:44078 (P;US) 
RESOURCE DEVELOPMENT 
Coordinated Research Programs 
Arctic and offshore research. Technology status report, 
11:42538 (R;US) 
RESOURCE RECOVERY ACTS 


Legal Aspects 
RCRA: a legal/regulatory perspective, 11:43224 (J;US) 
Pollution Regulations 


RCRA: a legal/regulatory perspective, 11:43224 (J;US) 
RCRA: a utility SS. 11:43225 (J;US) 
RESOURCE RECOVERY FACILITIES 
Air Pollution Control 
Control of air emissions from resource recovery facilities, 
11:44259 (J;US) 


Sumner County solid waste energy recovery facility, 11:42776 
(J;US) 


Sumner County solid waste energy recovery facility, 11:42776 
(J;US) 


Sumner County solid waste energy recovery facility, 11:42776 
G;US) 
Waste to energy - the Nashville experience, 11:42775 (J;US) 
RESPIRATION 
Inhibition 
RecBC enzyme activity is required for far-UV induced 
respiration shutoff in Escherichia coli K12, 11:44415 (J;NL) 
RESPONSE FUNCTIONS 
Describing the response of a system to external action. 
H Codes 
HECTR analysis of equipment temperature response 
hydrogen burns in a subatmospheric containment occas balling, 
11:43081 (R;US) 
IRTED SHALES 


Oil shale environmental research at the Morgantown Energy 
Technology Center, 11:42628 (RA;US) 
Chemical Effluents 
Oil shale environmental research, 11:42607 (RA;US) 
Gaseous Wastes 
Environmental research at Western Research Institute, 
11:42629 (RA;US) 


RHENIUM OXIDES 
Vapor Pressure 


Land Pollution 
Oil shale environmental research at the Morgantown Energy 
Techastogy Center, 11:42628 (RA;US) 
Oil Yields 
Method for retorting oil shale, 11:42609 (P;US) 
Waste Water 
Sunlight photochemistry of retort-water organonitrogen 
compounds in an inert atmosphere, 11:42626 (R;US) 
Water Pollution 
Oil shale environmental research at the Morgantown Energy 
Technology Center, 11:42628 (RA;US) 
RETORTS 


Method for retorting oil shale, 11:42609 (P;US) 
RETROFITTING 
Feasibility Studies 
Energy conservation in the low and moderate income 
residential sector: possibilities and contradictions, 11:43299 
(RA;US) 
REVERSE-FIELD PINCH 
Magnetic Flux 
flux generation and its relaxation in Reversed 
Field Pinch, 11:45273 (R;JP) 
Plasma Confinement 
Relaxation model for helicity injection in Ohmic and 
oscillating current-driven reversed field pinch discharges, 
11:45299 (J;US) 
Research Programs 
reactor studies. Technical progress report, 1 
December 1985-30 November 1986, 11:45442 (R;US) 
Reversed field pinch: present status to future potential, 
11:45508 (J;US) 
RHENIUM 


Properties 
Oe en ere nee ae 


11:43851 (R;DD;In German) 
RHENIUM 184 
Beta Decay 
Determination of the E1-+-M2+E3 multipolarity mixing 
921keV in the sup(184m)Re decay, 11:45021 pore In 
Russian) 
RHENIUM ALLOYS 


Dilute Mo-Re alloys - A critical evaluation of their 
comparative mechanical properties, 11:43554 (J;US) 
Fracture Properties 
Dilute Mo-Re alloys - A critical evaluation of their 
comparative mechanical properties, 11:43554 (J;US) 
RHENIUM CHLORIDES 
Electronic Structure 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the ‘(oo*) state in 
MoxCl(PBus)s, 11:43854 (J;US) 
Photochemical Reactions 
Excited-state spectra and lifetimes of quadruply bonded 
binuclear complexes: direct observation of a new transient 
species following decay of the 1(co*) state in 
MoCL(PBus)s, 11:43854 (J;US) 
RHENIUM OXIDES 


Absorption Spectra 
X-ray absorption spectra of compressed ReOs, 11:43829 
(BA;US) 
Crystal Structure 
X-ray absorption spectra of compressed ReOs, 11:43829 
(BA;US) 
Crystal-Phase Transformations 
X-ray absorption spectra of compressed ReOs, 11:43829 
(BA;US) 
Vapor Pressure 
Evaporation- and 


decomposition equilibria over Re,xO;, ReOs 
and ReOs, 11:43848 (RA;SU) 





RHENIUM OXIDES 
X-Ray Spectra 


X-Ray Spectra 
X-ray sbeorption spectra of compressed ReOs, 11:43829 


itation transport and fluorescence anisotropy of rhodamine 
3B on amorphous quartz, 11:43904 (J;US) 
Excited States 
Excitation transport and fluorescence anisotropy of rhodamine 
3B on amorphous quartz, 11:43904 (J;US) 
RHODE ISLAND 
Combined-Cycle Power Plants 
Gas fired electricity: the Ocean State Power project, 11:43384 
(J;US) 
RHODIUM 


Reflectivity 
Performance of oblique angle of incidence collection systems 
in the VUV, 11:43462 (R;US) 


Properties 

Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 

Surface structure of coadsorbed benzene and carbon monoxide 
ee ee ee 

electron diffraction intensities, 11:43888 (J;US) 
Surface 


Properties 
Surface structure of coadsorbed benzene and carbon monoxide 
on the pe Same ly single crystal analyzed with low-energy 
electron diffraction intensities, 11:43888 (J;US) 
RHODIUM BORIDES 
Phase Diagrams 

Small-angle neutron scattering of (Er/sub 0.8/Ho/sub 
0.2/)RiyB,, 11:43584 (RA;US) 


Superconductivity 
ee -transition temperatures of rare-earth rhodium 
boride compounds, R-italicRh,B,, 11:43595 (J;US) 
Transition Temperature 
Superconducting-transition temperatures of rare-earth rhodium 
boride compounds, R-italicRh,B,, 11:43595 (J;US) 
RHODIUM COMPLEXES 
Energy Transfer 
Intramolecular energy transfer reactions as a method for metal 
complex assisted production of hydrogen. Progress report, 
July 1, 1985-June 30, 1986, 11:43871 (R;US) 
Excited States 
Picosecond spectroscopic studies of (d°-d*) binuclear rhodium 
and iridium : a comparison of 1B, and *B, 
reactivity in bis(1,5-cyclooctadiene)bi 
pyrazolyl)diiridium(]), 11:43912 (J;US) 
Luminescence 


Picosecond spectroscopic studies of (d*-d*) binuclear rhodium 
and iridium complexes: a comparison of +B, and *B, 
reactivity in bis(1,5-cyclooctadiene)bis(p- . 
pyrazolyl)diiridium(1), 11:43912 (J;US) 

RHODIUM HYDRIDES 
Crystal Structure 

X-ray crystal structure of solvent-free 
hydridotris(triphenylphosphine) rhodium, HRh(PPhs)s, 
11:43866 (J;US) 

INUCLEASE 


See RNA-ASE 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RIO BLANCO EVENT 

Fawn Creek Government No. 1. Project Rio Blanco. Final 
report, 11:42571 (R;US) 


See ORGANIC IODINE COMPOUNDS 
CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
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RISK ASSESSMENT 
CHOICE: integrated planning for options development and 
risk management, 11:45533 (J;US) 
systems as for a systematic risk approach, 
11:42888 (R;FR;In = 
Fifth DOE environmental protection i 
proceedings. Volume 2, 11:44319 (R;US) 
RIVERS 


See also COLUMBIA RIVER 
CUMBERLAN” RIVER 
HUDSON RIVER 


Cleaning 
Selected papers from the annual meeting of the British 
Association for the Advancement of Science held at 
Strathclyde, Scotland on August 26-30, 1985. Section O, 
11:43171 (R;US) 


Evaluation of management of water releases for Painted Rocks 
Reservoir, Bitterroot River, Montana. Annual progress 
report, FY 1985, 11:44315 (R;US) 


Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 
Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 
Tritium in surface waters (An inventory in Austria: rivers 
Danube, March, Thaya and Drau), 11:44310 (RA;AT;In 
German) 
Radionuclide Migration 
Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 
RIVETS 
See FASTENERS 
RNA POLYMERASES 
Characterization of the organization of the genome of 
methanogens and development of genetic exchange systems 
for Methanococcus vannielii. Progress report, July 1, 1984- 
June 30, 1986, 11:44327 (R;US) 
RNA-ASE 
Code number 3.1.4.22 and 3. 1.4.34. 
Enzyme Activity 
Investigation of the nature of semisynthetic esterases. Progress 
report, September 15, 1985-September 14, 1986, 11:44328 
(R;US) 
ROADS 


Systems 
Reduced lighting on freeways during periods of low traffic 
density. Final report, August 1982-August 1985, 11:43361 
(R;US) 
ROBINSON-2 REACTOR 
Radioactivity 
dee med Robinson steam electric 
plant and South Carolina. Date 
of survey: June 1985, 11:44291 (R;US) 
ROBOTS 
Cost Benefit Analysis 
Utility robotic planning: case studies, 11:45524 (J;US) 
Performance Testing 
Utility robotic planning: case studies, 11:45524 (J;US) 
Uses 


Sensor controlled robotic welding for nuclear applications. 
Annual progress report, 11:43945 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also IGNEOUS ROCKS 
Radionuclide Migration 
Review of sorption data for site assessment, 11:44289 (R;GB) 
ROCKY MOUNTAIN REGION 
See FEDERAL REGION VIII 
RODS 


Dynamics 
hard rod systems: 


of theoretical 
and numerical results, 11:45260 (R;AT) 
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RODS (FUEL) 

See FUEL RODS 
ROENTGEN EQUIVALENT MAN 

See DOSE EQUIVALENTS 
ROTARY ENGINES 

Testing 
Endurance testing of a natural-gas-fueled rotary engine. 
Aannual report, March 1985-February 1986, 11:42579 (R;US) 

ROTORS 


Control for stabilizing the ali t position of the rotor of 
the synchronous 


alignmen 
motor, 11:43992 (P;US) 


Levitation 


Digital controller for a magnetic suspension system, 11:44198 
G;US) 


Stabilization 
Control for stabilizing the alignment position of the rotor of 
the synchronous moter, 11:43992 (P;US) 
RUBIDIUM 
Photoelectric Effect 
K-italic-shell photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
RUBIDIUM 83 
High Spin States 
M1-transitions in the band of high-spin states with negative 
parity for a Rb nucleus, 11:44931 (RA;SU;In Russian) 
M1-Transitions ; 
M1-transitions in the band of high-spin states with negative 
parity for a “Rb nucleus, 11:44931 (RA;SU;In Russian) 
RUBIDIUM ALLOYS 
Lattice Vibrations 
Lamtice viteations in Ku c/Rb/sub 1-c/ alloys, 11:45166 


Real-time neutron diffraction measurements of the kinetics of 
first-order phase transitions, 11:43480 (RA;US) 
RUBY LASERS 
Uses 
Solid state and materials research: laser irradiation of solids, 
11:43668 (RA;ZA) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 


Catalytic Effects 
Cation promotion effects in F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 


Q; 
RUTHENIUM 102 
E1-Transitions 
B(E1)/B(E2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 


E2-Transitions 
B(E1)/B(E2) ratios in ruthenium and cadmium nuclei in the 
framework of the interacting boson model-1, 11:44942 
(RA;SU;In Russian) 
RUTHENIUM 103 
Energy Levels 
Anomaly in spectra of /sup 105/Pd and /sup 103/Ru, 11:44974 
GJ;US) 
BORIDES 
Corrosion Resistance 
Corrosion-resistant metallic coatings: engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; Fe;CrioPisCr; FeroMorCrsPisC;), 11:43441 
(R;US) 
RUTHENIUM COMPLEXES 
Chemical Preparation 
[Reactions of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Preparation and structural 


(L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 


Chemical Reactions 
Preparation and structural comparison of the ruthenium(0) 
derivatives Ru(DMPE):L (L = PMes, CO; DMPE = 1,2- 
- bis(dimethylphosphino)ethane), 11:43907 (J;US) 
Crystal Structure 
[Reactions of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Preparation and structural comparison of the ruthenium(0) 
derivatives Ru(OMPE):L (L = PMes, CO; DMPE = 1,2- 
bis(dimethylphosphino)ethane), 11:43907 (J;US) 


Electrochemistry of carbonyl(fulvalene)dimetal complexes (Ms 
= Cra, Mos, Wz, Rus, Mo-Ru) in aprotic media, 11:43900 
G;US) 

Electron Transfer 

Formation of electronically excited products in electron- 
transfer reactions: reaction of polypyridine complexes of 
cobalt(I) and ruthenium(II) in acetonitrile, 11:43892 (J;US) 

Energy Transfer 

Intramolecular energy transfer reactions as a method for metal 
complex assisted production of hydrogen. Progress report, 
July 1, 1985-June 30, 1986, 11:43871 (R;US) 

Oxidation 

Electrochemistry of carbonyl(fulvalene)dimetal complexes 
= Cra, Moa, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 
G;US) 

Photochemical Reactions 

Kinetics and mechanism of electron transfer to transition-metal 
complexes by photochemically produced 
tris(bipyridy!)ruthenium(1+)ion, 11:43905 (J;US) 

Photochemical studies of [(eta’-CsRs)M(eta*-COT)]PF¢ and 
[(eta®-C.Rs)M(eta*-1,5-COT)L]PFe complexes of iron and 
ruthenium, 11:43908 (J;US) 

Photolysis 

Photodynamics of the tris(2,2’- 
bipyrazine)ruthenium(2 + )/methylviologen/EDTA system in 
aqueous solution, 11:43910 (J;US) 

Reduction 
of carbonyl(fulvalene)dimetal complexes 
= Cr, Mos, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 
GJ;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM BORIDES 
Catalytic Effects 

Optimum higher alcohol mixtures for fuels from syngas. Sixth 
quarterly technical progress report, January-March 1986, 
11:42763 (R;US) 

Supported ruthenium carbonyls as catalysts for the 
hydrogenation of carbon monoxide and dioxide. Final report 
on Phase 1, 11:42743 (R;US) 

Chemical Reactions 

Electron-transfer reactions of oxovanadium(IV) and 
dioxovanadium(V) ions with metal tris(polypyridine) 
complexes in aqueous media, 11:43906 (J;US) 


Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:44975 (J;US) 
SO Groups 
evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:44975 (J;US) 
RUTHERFORD SCATTERING 
Uses 
Solid state and materials research: nuclear characterisation of 
materials, 11:43804 (RA;ZA) 
RUTILE 
Mathematical Models 
Tonic potential models in insulators having the rutile structure, 
11:45167 (RA;US) 





Conformal Invariance 
Scattering in conformal invariant quantum mechanics, 11:45221 
(R;SU) 
SAFEGUARD REGULATIONS 
Research 


Programs 
Research group: radiation safety and regulatory aspects, 
11:45135 (RA;ZA) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Resource Management 
Safeguards resource management, 11:42730 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 


Bacterial Diseases 
Development of a vaccine for bacterial kidney disease in 
salmon. Annual report, FY 1985, 11:44325 (R;US) 


Migration 
Outmigration of landlocked Atlantic salmon (Salmo salar) 
smolts and effectiveness of an angled trash rack/fish bypass 
structure at a small scale hydroelectric facility (Salmo salar), 
11:42785 (R;US) 


Population Dynamics 
Effects of the operation of Kerr and Hungry Horse dams on 
the kokanee fishery in the Flathead River system. Final 
research report, 1979-1985, 11:42784 (R;US) 
SALT DEPOSITS 
Creep 


Exponential-time constitutive law for Palo Duro Unit 4 Salt 
from the J. Friemel No. 1 Well., 11:44454 (R;US) 
Radioactive Waste Disposal 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
SALTS 
Use specific salts whenever possible 
Corrosive Effects 
Corrosion of iron-base waste package container materials in 
salt environments, 11:42680 (R;US) 
SAMARIUM 
X-Ray Fluorescence Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
SAMARIUM 144 TARGET 
Carbon 12 Reactions 
Study of heavy products formed by rare earth target 
bombardment by '*C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:44976 (J;US) 
Nitrogen 14 Reactions 
Study of heavy products formed by rare earth target 
bombardment by “*C and '*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 


Study of heavy products formed by rare earth target 
bombardment by “C and '*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

Nitrogen 14 Reactions 

Study of heavy products formed by race earth target 
bombardment by "*C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

SAMARIUM 148 
Energy-Level Transitions 


Study on the *Sm +-transitions, 11:44961 (RA;SU;In Rvasian) 
'ARGET 


SAMARIUM 148 T. 
Holmium 165 Reactions 
Angular momentum transfer in deep inelastic heavy ion 
collisions. Part 2, 11:44977 (R;BR) 
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SAMARIUM 150 
Energy Levels 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
Energy-Level Transitions . 
Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
SAMARIUM 150 TARGET 
Carbon 12 Reactions 

Nuclei production following 30 MeV/u "C and '‘N induced 
reactions, 11:44898 (RA;FI) 

Study of heavy products formed by rare earth target 
bombardment by ™C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

Nitrogen 14 Reactions 

Nuclei production following 30 MeV/u C and '‘N induced 
reactions, 11:44898 (RA;FI) 

Study of heavy products formed by rare earth target 
bombardment by 7*C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

SAMARIUM 152 
Energy-Level Transitions 

Excitation of “**Sm states in the (n, n'y) reaction, 11:45001 
(RA;SU;In Russian) 

Study on the decay of '**Eu nucleus oriented in Fe matrix to 
the **Sm and ™*Gd levels, 11:45002 (RA;SU;In Russian) 

SAMARIUM 152 TARGET 
Carbon 12 Reactions 

Study of heavy products formed by rare earth target 
bombardment by “*C and **N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

Neutron Reactions 

Excitation of **Sm states in the (n, n'y) reaction, 11:45001 

(RA;SU;In Russian) 
Nitrogen 14 Reactions 

Study of heavy products formed by rare earth target 
bombardment by C and '*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

SAMARIUM 154 
Energy-Level Transitions 

154Sm level excitation in the (n,n’y) reaction, 11:45004 

(RA;SU;In Russian) 
SAMARIUM 154 TARGET 
Carbon 12 Reactions 

Incomplete and fusion in intermediate energy heavy 
ion reactions, 11:44982 (RA;FI) 

Study of heavy products formed by rare earth target 
bombardment by C and ‘*N from 5 to 30 MeV/nucleon, 

11:44966 (R;FR;In French) 
Krypton 86 Reactions 

Angular momentum transfer in deep inelastic heavy ion 

collisions. Part 2, 11:44977 (R;BR) 
Neutron Reactions 

154Sm level excitation in the (n,n’y) reaction, 11:45004 

(RA;SU;In Russian) 
Nitrogen 14 Reactions 

Study of heavy products formed by rare earth target 
bombardment by "*C and ™*N from 5 to 30 MeV/nucleon, 
11:44966 (R;FR;In French) 

Oxygen 16 Reactions 

Incomplete and complete fusion in intermediate energy heavy 

ion reactions, 11:44982 (RA;FI) 
Proton Reactions 
scattering on collective nuclei, 


Phase transitions in nuclei with neutron number in the interval 
N=82-90, 11:44999 (RA;SU;In Russian) 
SAMPLE HOLDERS 
Design 


Double-tilt FIM specimen holder for JEOL 200CX, 11:44206 
(J;US) 

Fixture for supporting and aligning a sample to be analyzed in 
an x-ray diffraction apparatus, 11:43989 (P;US) 
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SAMPLE PREPARATION 
Automation 
Sample preparation unit (SPU) (Uranium and plutonium 
sample preparation for mass spectrometric analysis), 11:43797 
(R;XA) 


SAN ONOFRE-1 REACTOR 
San Clemente, California, USA 
Fuel Elements 
San Onofre Units 2 and 3 fuel performance, 11:42944 (J;US) 
SAN ONOFRE-2 REACTOR 
San Clemente, California, USA 
Fuel Elements 
San Onofre Units 2 and 3 fuel performance, 11:42944 (J;US) 
SAND 
See also BLACK SANDS 
Pneumatic Transport 
Pipe and bend erosion by pneumatic transport of solids at high 
temperatures. Quarterly report, March-May 1986, 11:42510 
(R;US) 
Radionuclide Migration 
Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 
SANITARY LANDFILLS 
Energy Recovery 
Landfill gas: resource evaluation and development. Final 
report, August-July, 1985, 11:42756 (R;US) 


SA 
Electric Charges 
Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
Testing EVA (extravehicular activity) equipment for polar- 
orbit operations, 11:44560 (R;US) 
Radiation Effects 
Space Environment, Anomaly, and Radiation Eff 
Committee Newsletter, Issue 3, July 1986, 11 45517 (R;US) 
SAVANNAH RIVER PLANT 
Materials Handling Equipment 
Robotic applications at Savannah River site, 11:45525 (J;US) 
Radioactive Waste Facilities 
Defense waste processing facility: the vitrification of high-level 
nuclear waste, 11:42669 (R;US) 
Robots 
Robotic applications at Savannah River site, 11:45525 (J;US) 
Thermal Effluents 
Effect of thermal effluents from the Savannah River Plant on 
leaf decomposition rates in onsite creeks and the Savannah 
River, 11:44314 (R;US) 


EPR observations of the trivalent state of hafnium and 
zirconium in LuPO,, YPQ,, and ScPQ, single crystals, 
11:43674 (RA;US) 

SCANNERS (IMAGE) 
See IMAGE SCANNERS 

SCANNING ELECTRON MICROSCOPY 
Tunnel Effect 

Photothermal modulation of the gap distance in scanning 
tunneling microscopy, 11:44202 (J;US) 

SCATTERING 


See also ro 


Contractions and expansions of Lie groups and the algebraic 
approach to scattering, 11:44862 (J;US) 
SCHOOL BUILDINGS 
Energy Conservation 
Results of the Institutional Conservation Program 
Wisconsin: an evaluation, 11:43293 (RA;US) 
SCHOTTKY BARRIER DIODES 
Electrical Properties 
Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 


Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 


Schottky and Ohmic Au contacts on GaAs: Microscopic and 
electrical investigation, 11:44068 (J;US) 
SCHROEDINGER EQUATION 


Eigenstates 
Spectra and gap amplification for systems with two wi 
different incommensurate periodicities, 11:45234 (J;US) 
Green Function 
Quantum-mechanical Green’s functions and nonlinear 
superposition law, 11:45230 (R;BR) 
Harmonic Potential 
Quantum-mechanical Green's functions and nonlinear 
superposition law, 11:45230 (R;BR) , 
Numerical Solution 
Galerkin methods for solving the Schroedinger and Dirac 
equations, 11:44661 (BA;NL) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Fiber Optics 
Neutron fluctuation measurements on TFTR, 11:45314 (J;US) 
Spectral Shift 
Reduction of effects in scintillators by employing 
solutes with large Stokes shifts, 11:44177 (P;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 


See UNITED KINGDOM 
SCREWS 

See FASTENERS 
SCRUBBERS 

See also DRY SCRUBBERS 


FGD maintenance Volume 2: FGD maintenance 


information. Final report, 11:42498 (R;US) 


SEA BED 
Cables 
Ocean thermal conversion (OTEC) project bottom cable 
protection study. Analysis and selection of protection 
techniques, 11:42827 (R:US) 
Heat Transfer 
Thermal Response Studies. 1984 Subseabed Disposal Project 
annual report, October 1983-September 1984, 11:42681 
(R;US) 
Radioactive Waste Disposal 
Thermal Response Studies. 1984 Subseabed Disposal 
annual report, October 1983-September 1984, 11:42681 


(R;US) 
SEABROOK-1 REACTOR 
Seabrook, New Hampshire, USA 
Reactor Operation 
Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 5, 11:43073 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 Nos. 50-443 and 50-444). 
Supplement No. 5, 11:43073 (R;US) 
SEABROOK-2 REACTOR 
Seabrook, New Hampshire 
Reactor Operation 


Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 Nos. 50-443 and 50-444). 
Supplement No. 5, 11:43073 (R;US) 

Reactor Safety 

Safety Evaluation Report related to the operation of Seabrook 
Station, Units 1 and 2 (Docket Nos. 50-443 and 50-444). 
Supplement No. 5, 11:43073 (R;US) 

SEALS 


Fabrication 
Method for forming glass-to-metal seals, 11:43420 (P-US) 


Leaks 
Model to reduce the of a design- 


radiological consequences 
basis loss-of-coolant accident, 11:43099 (J;US) 





Reliability 
Rotary pump seals in 2000 MW power stations, 11:42872 


Spectra 
Secondary electron spectra: a semiempirical model, 11:45130 
(J;GB) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENTS 
Cadmium 
Sediment toxicity to a marine infaunal amphipod: 
its interaction with sewage sludge, 11:44430 (R;US) 
Chemical 
Analysis of trace metals in bottom sediments in support of 
deepwater biological 
Atlantic continental 
May 1, 1984-January 24, 1986, 11:42539 (R;US) 
Heat Transfer 
Thermal Response Studies. 1984 Subseabed Disposal Project 
annual report, October 1983-September 1984, 11:42681 
(R;US) 
Hydrocarbons 
Study of biological processes on the US North Atlantic slope 
and rise. Interim report November 1984-November 1985, 
11:44305 (R;US) 


Metals 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes. Studies on the US Mid- 
Atlantic and rise. Second interim report, 
May 1, 1984-January 24, 1986, 11:42539 (R;US) 
Release and migration of activation products from corrosion- 
resistant metal specimens in marine sediments. Technical 
report, 11:43520 (R;US) 
Multi-Element Analysis 
of trace element measurements in marine 
sediment sample SD-N-1/2, 11:43796 (R;XA) 
Release and migration of activation from corrosion- 


resistant metal specimens in marine sediments. Technical 
report, 11:43520 (R;US) 
Sewage 
Sediment toxicity to a marine infaunal amphipod: cadmium and 
ee ene en 


Growth 
Growth response of two varieties of slash-pine seedlings to 
cheapie conan enpaenens, 11:44230 (R;US) 


Solar Drying 
Heat extraction from salt gradient solar ponds for agricultural 


cities. Gaaioea hen 
(E = S, Se, Te) and the crystal structures of [(MeCsH,)sU 
eS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH.)sUhE 
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(E = §S, Se, Te) and the crystal structures of [((MeCsH,)sU 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
SELENIUM 


Crystallization 
Pom of wing de conductivity for investigating phase 
in amorphous semiconductors, 11:43643 (R;XA) 


suai 
Partitioning and chemical speciation of volatile trace elements 
during inert gas oil shale retorting, 11:42621 (RA;US) 
Electric Conductivity 
Analysis of an electrical conductivity formula for amorphous- 
selenium mixture, 11:43646 (R;XA) 
Electrical conduction in a double-phase system, 11:43645 
(R;XA) 
ee a investigating phase 
in amorphous semiconductors, 11:43643 (R;XA) 
viseadiaihs Dies 
K-italic-sheli photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
Separation Processes 
Rapid radiochemical separation of short-lived radionuclides in 
neutron-activated samples. Final report for the period 1 
August 1982-30 September 1985, 11:43795 (R;XA) 
73 


Isomeric Nuclei 

Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 

isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
Nuclear Reaction Yield 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
SELENIUM 76 
Energy Levels 
On the quasiparticle structure of the 8* and 10* states for **Se 
and Kr nuclei, 11:44929 (RA;SU;In Russian) 
SELENIUM 82 TARGET 
Alpha Reactions 

Gamma transition conversion coefficients (K VK) for a “Kr 
nucleus measured using the Mini-apelsin” 
spectrometers in the **Se(a,2n) reaction, 11:44934 
(RA;SU;In Russian) 

Studying the doppler shift decrease (DSD) for the energy of 
gamma radiation emitted in the Se(a,2ny)"Kr, 11:44932 
(RA;SU;In Russian) 

SELENIUM ALLOYS 
Chemical Composition 

Effect of growth rate on the compositional variations in 
directionally solidified Hg(1-x)Cd/sub xSe/, 11:43466 
(RA;US) 


Crystal Growth 
Effect of growth rate on the compositional variations in 
Gisectionalty solidified Hig()-1)Cd/eub xfe/, 11:43466 


; ye of 
= §, Se, Te) and the crystal of [(@MeC.H,)sU 
hS and (MeC.H:)sUOPPhs, 11:43929 (J;US) 

Electronic Structure 

Oe ern en 11:43868 


ae... aS 
Auger Effect | 


Dielectronic i coefficient for F-like selenium, 
11:44625 (J;US) 


Dielectronic coefficient for F-like selenium, 
11:44625 (J;US) 
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SELF-DIFFUSION 
Probability 


Survival probability for kinetic self-avoiding walks and 
inherent scaling invariance and universality of the Flory 
approximation, 11:45180 (J;US) 

Scaling Laws 

Survival probability for kinetic self-avoiding walks and 
inherent scaling invariance and universality of the Flory 
approximation, 11:45180 (J;US) 

SELLAFIELD REPROCESSING PLANT 
Radioactive Effluents 

Uptake of plutonium-239, 240, americium-241, strontium-90 

into plants, 11:42711 (RA;NL) 
Radionuclide Kinetics 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 


Fabrication 
Application of pulsed-laser in the fabrication of Ge 
nuclear radiation detectors, 11:44175 (RA;US) 
Performance 
Application of pulsed-laser processing in the fabrication of Ge 
nuclear radiation detectors, 11:44175 (RA;US) 
Physical Radiation Effects 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
X-Ray Detection 
Photoconductor x/y-ray detectors and x-ray bolometers, 
11:45394 (J;US) 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 


SEMICONDUCTOR RESISTORS 
TRANSISTORS 


Fabrication 
Composition/bandgap selective dry photochemical etching of 
semiconductor materials, 11:43779 (P;US) 
Interfaces 
Physical processes associated with radiation-induced interface 
states. Technical report, 11:43628 (R;US) 
Physical Radiation Effects 
Physical processes associated with radiation-induced interface 
states. Technical report, 11:43628 (R;US) 
SEMICONDUCTOR DIODES 


See also PHOTODIODES 
SCHOTTKY BARRIER DIODES 
Magnitude and phase characteristics of frequency modulation 
in directly modulated GaAlAs semiconductor-diode lasers, 
11:43996 (R;US) 
Physical Radiation Effects 
Zinc-implantation-disordered (InGa)As/GaAs strained-layer 
superlattice diodes, 11:43753 (J;US) 
SEMICONDUCTOR LASERS 
Frequency Modulation 
Magnitude and phase characteristics of frequency modulation 
in directly modulated GaAlAs semiconductor-diode lasers, 
11:43996 (R;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
See also N-TYPE CONDUCTORS 
P-TYPE CONDUCTORS 


Transient annealing of semiconductors by laser electron-beam 
and radiant heating techniques, 11:43746 (R;GB) 


Chalcogenides 
Process for producing chalcogenide semiconductors, 11:42815 
(P;US) 
Crystal Growth 
Research activities. Electronic materials, 11:43637 (RA;ZA;In 
English and Afrikaans) 


SEWAGE 
Waste Processing 


Electron-Hole Droplets 
Electron-hole plasma formation in semiconductors due to the 
absorption of pulsed CO; laser light, 11:43689 (RA;US) 
Electronic Structure 
Bond charge for valence electron density in 
elemental 
Etching 
Composition/bandgap selective dry 
semiconductor materials, 11:43779 (P;US) 
Dopant type and/or concentration selective dry 
etching of semiconductor materials, 11:43778 (P;US) 
Infrared Spectra 


itso eee 
English and Afrikaans) 


Ion Implantation 
Se ge eres 11:43729 
Research Programs 
[Research activities of the National Institute for Materials 
Research]. Annual report 1985. 1 July 1984-30 June 1985, 
11:43437 (R;ZA;In English and Afrikaans) 
Secondary Emission 
Exciton distribution function and secondary radiation in polar 
semiconductors, 11:43639 (R;XA) 
SEMICONDUCTOR RESISTORS 
Electrodes ; 
Laser fabrication of electrodes on zinc oxide varistors, 
11:44060 (RA;US) 
Fabrication 
Small-grain ZnO varistors produced by the urea process, 
11:44059 (RA;US) 
Performance 
Small-grain ZnO varistors produced by the urea process, 
11:44059 (RA;US) 
Thermal 


i 
semiconductors, 11:43642 (R;XA) 


etching of 


Degradation of commercial varistors by reducing ambients, 
11:44058 (RA;US) 
SENA REACTOR 
See ARDENNES REACTOR 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Latent and sensible load distributions in conventional and 
energy-efficient residences. Final report, January 1983- 
January 1986, 11:43334 (R;US) 


Production of chemicals from food processing wastes using a 
novel fermenter separator. Technical progress report, April 
1-June 30, 1986, 11:42791 (R;US) 

SEQUESTRENE 
See EDTA 
SEQUOYAH UF6 PRODUCTION PLANT 
Accidents 

Release of UF from a ruptured Model 48Y cylinder at 
Sequoyah Fuels Corporation Facility: lessons-learned report, 
11:42716 (R;US) 

SERVICE LIFE 

Measuring Methods 

Measuring heat pump service life, 11:43351 (J;US) 

SEWAGE 

See also SEWAGE SLUDGE 

Anaerobic Digestion 
from pollution control processes: status and future, 
11:42759 (J;US) 


Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 
Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 

Waste Processing 
from pollution control processes: status and future, 
11:42759 (J;US) 
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SEWAGE SLUDGE 
Combustion 


oe sludge as a supplementary utility boiler fuel. Volume 
2. Appendices, 11:42868 (R;US) 


Composting 
Effect of pH on sludge composting, 11:42734 (R;JP) 
Dewatering 


Equipment 
11:43402 (P;US) 


Drying 
Sewage sludge as a supplementary utility boiler fuel. Volume 
2. Appendices, 11:42868 (R;US) 
Irradiation r 
Effect of pH on sludge composting, 11:42734 (R;JP) 
Toxicity 


Sediment toxicity to a marine infaunal amphipod: cadmium and 
eee 11:44430 (R;US) 


“Galeiieees a supplementary utility boiler fuel. Volume I. 
Technical report, 11:42867 (R;US) 
Water Removal : 
Sewage sludge dewatering using flowing liquid metals, 
11:43402 (P;US) 
SHALE OIL 
Antiknock Ratings 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Calorific Value 
Performance of coal-derived fuels in diesel engines, 11:43414 
(RA;US) 
Chemical 


Production of valuable hydrocarbons by flash pyrolysis of oil 
shale, 11:42611 (P;US) 
Oil Yields 
Overview of in situ modeling in the Oil Shale 
Program, 11:42602 (RA;US) 


Removal of arsenic, vanadium, and/or nickel compounds from 
<a liquids, 11:42610 (P;US) 


eect antsetinibiil cancteteniet itil aiciiadilibies 
during inert gas oil shale retorting, 11:42621 (RA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHA’ 
See FRAGMENTATION 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 
Thinner than PLATES but thicker than FOILS. 
Deformation 
Analysis of heat field of metal sheet during elastic-plastic 
deformation, 11:43450 (R;XA) 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
Energy-Level Transitions 
Rearrangement effects in shell-model calculations using 
density-dependent interactions, 11:45103 am 


Exact boson mappings for nuclear neutron 


(proton) shell-model 
algebras having S-italicU-italic(3) subalgebras, 11:45116 


(J;US) 
SU-3 Groups 
Exact boson mappings for nuclear neutron 


(proton) shell-model 
algebras having S-italicU-italic(3) subalgebras, 11:45116 


G;US) 
Fermion d 
11:45117 G;NL) 


Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 


symmetries and the nuclear shell model, 


Design of reinforced concrete plates and shells, 11:43949 
(RA;BR) 
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SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
"~ See RADIOWAVE RADIATION 
SHIELDING 


Activation analysis of the compact ignition tokamak, 11:45431 
(R;US) 
Gamma ray detector shield, 11:44182 (P;US) 
SHIELDING MATERIALS 
Boron 
Decoupling of uranium metal with borated plast using **Cf 
noise analysis methods, 11:43973 (J;US) 
Gypsum Cements 
Decoupling of uranium metal with borated plast using **Cf 
noise analysis methods, 11:43973 (J;US) 


See TRANSPORT 

SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 

SHIPPINGPORT REACTOR 


Reactor 
decommissioning project overview, 


Shippingport Station 
11:43140 BAUS) 
hippingport Project Technology 


Station Decommissioning 
Transfer Program, 11:43141 (BA;US) 
Dismantling 


Reactor 
Shippingport Station decommissioning project overview, 
11:43140 (BA;US) 


Gas Turbine Engines 
Waste-heat-driven refrigeration plants for freezer trawlers, 
11:43374 (R;US) 


Refrigerating Machinery 
Waste-heat-driven refrigeration plants for freezer trawlers, 
11:43374 (R;US) 
SHOCK WAVES 
See also DETONATION WAVES 
Converging xenon shock waves driven by megagauss magnetic 
fields, 11:45296 (R;US) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 


Neutron calorimeter as a fusion diagnostic, 11:45311 (J;US) 
Targets 
Neutron calorimeter as a fusion diagnostic, 11:45311 (J;US) 
SHRUBS 
Plant Growth 
Expanded New Mexico woody biomass species trials and 
genetic improvement. Final technical report, 11:42799 
(R;US) 
SHUNT REACTORS 


Bibliographies 
Annotated bibliography of uhv ac substation equipment, 1968- 
1985, 11:42883 (R;US) 
SI SEMICONDUCTOR DETECTORS 
Performance 
i ic applications of the TFTR XIS system, 11:45386 
G;US) 
Testing 
Silicon surface barrier detector for fusion neutron 
spectroscopy, 11:45312 (J;US) 
Efficiency 


spectroscopy, 11:45312 (J;US) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SICKLE CELL ANEMIA 
Diagnostic Techniques 
Monoclonal antibodies to human hemoglobin S and cell lines 
for the production thereof, 11:44386 (P;US) 
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SIGMA-1385 RESONANCES 
Particle Production 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic wp N interactions, 11:44723 (J;US) 


Chemical Vapor Deposition 
Laser optogalvanic of SiH in a chemical 
deposition glow discharge, 11:43774 (J;US) 


Laser optogalvanic monitoring of SiH in a chemical 
deposition glow discharge, 11:43774 (J;US) 
Formation Heat 
Theoretical study of the heats of formation of SigH/sub n/ (n 
= 0-6) compounds and trisilane, 11:43857 (J;US) 
Structure 


Molecular 
Tetrasilatetrahedrane, 11:43853 (J;US) 
Monitoring 
Laser optogalvanic monitoring of SiH in a chemical vapor 
deposition glow discharge, 11:43774 (J;US) 
Normal-Mode Analysis 
Tetrasilatetrahedrane, 11:43853 (J;US) 


Thermal decomposition of silane, 11:43863 (J;US) 
SILICA 
Auger Electron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOz, 
11:43663 (R;JP) 
Electric Conductivity 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Structure 


Electronic 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 


Impurities 
Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Photoelectron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN. and SiO:, 
11:43663 (R;JP) 


Production 
Process for forming transparent aerogel insulating arrays, 
11:43780 (P;US) 
Surface Cleaning 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisNs and SiOz, 
11:43663 (R;JP) 
SILICATES 


Growth 

Growth of fractally rough colloids, 11:43770 (J;US) 

Free Energy 

Analyses of thermodynamic properties of molten slags, 
11:42490 (BA;US) 


Parameters 

Growth of fractally rough colloids, 11:43770 (J;US) 

Phase Diagrams 

Analyses of thermodynamic properties of molten slags, 
11:42490 (BA;US) 


Properties 
Analyses of thermodynamic properties of molten slags, 
11:42490 (BA;US) 
SILICON 
Auger Electron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOz, 
11:43663 (R;JP) 
Curved silicon substrates for multilayer structures, 11:44056 
(R;US) 
Charge Collection 
Charge-collection memory effect in electron-irradiated 
hydrogenated amorphous silicon, 11:43784 (BA;GB) 
Chemical Reactions 


Ton-enhanced chemical reaction of XeF2 with silicon by 
modulated molecular beam mass spectrometry, 11:43867 
G;US) 


SILICON 
Laser-Radiation Heating 


Chemical Vapor Deposition 
Laser optogalvanic monitoring of SiH in a chemical 
spebiiaies uate 11:43774 (J;US) 
Submicron silicon production in an aerosol reactor, 
11:43763 (J;US) 
Crystal Structure 
Phase determination of X-ray structure factors by observations 
of multiple beam effects, 11:43717 (RA;US) 
Subsurface strain in semiconductor surfaces: comparison of Ge 
and Si, 11:43704 (RA;US) 
Displacement Rates 
Charge-collection memory effect in electron-irradiated 
hydrogenated amorphous silicon, 11:43784 (BA;GB) 
Electric Conductivity 


Sakon sivailinas tinnn dnessididradluanel siaiici 
of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Electronic Structure 

Band structure effects in the electronic properties of solids 
assessable by neutron scattering studies, 11:45163 (RA;US) 

Bond charge approximation for valence electron density in 
elemental semiconductors, 11:43642 (R;XA) 

Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 

Theory of hopping conduction in a 2D impurity band, 


11:43661 (R;XA) 
tight-binding parameters for 


Transferable nonorthogonal 
silicon, 11:43758 (J;US) 
Use of Wannier function in the calculations of band structure 
of covalent crystals, 11:43452 (R;XA) 
Etching 
Surface texturization of silicon wafers, 11:42803 (RA;US) 
Hydrogenation 
Charge-collection memory effect in electron-irradiated 
hydrogenated amorphous silicon, 11:43784 (BA;GB) 


Theory of hopping conduction in a 2D impurity band, 
11:43661 (R;XA) 
Ion Channeling 
Atom location by electron channeling analysis, 11:43714 
(RA;US) 
Atom location by axial electron channeling analysis, 11:43715 
(RA;US) 
Ton Implantation 
Direct imaging of dopant distributions in silicon by 
transmission electron microscopy, 11:43716 (RA;US) 
Effect of microstructure on the arsenic profile in implanted 
silicon, 11:43772 (J;NL) 
Effects of Si/Ge multilayered structures on Bi projected range 
distributions, 11:43747 R;US) 


antimony precipitates i 
aed pane mn 9 1143710 (RA;US) 
Influence of substrate temperature on the formation of buried 
oxide and surface crystallinity during high-dose oxygen 

implantation into silicon, 11:43697 (RA;US) 

Mechanism for transient-enhanced diffusion in ion-implanted 
silicon, 11:43712 (RA;US) 

Optical properties of ion-implanted silicon, 11:43722 (RA;US) 

Point defect supersaturation and enhanced diffusion in 
supersaturated silicon alloys, 11:43711 (RA;US) 

Prediction of transient-enhanced diffusion during rapid thermal 
ee eee 11:43713 (RA;US) 

of the diffusivity of arsenic in crystalline 

nit 11:43699 (RA;US) 

Reflectivity of silicon implanted with PF; and BF; complexes, 
11:42800 (RA;US) 

Search for solute drag, 11:43698 (RA;US) 

Laser-Radiation Heating 
Pulsed-laser and thermal processing: review of pulsed-laser 
ing effects in silicon, 11:43705 (RA;US) 

Studies of x-ray switching and shuttering techniques, 11:45391 

(J;US) 
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SILICON 
Laser-Radiation Heating 


UV laser incorporation of dopants in silicon: comparison of 
two processes, 11:43708 (RA;US) 

UV laser-induced oxidation of heavily doped silicon, 11:43709 
(RA;US) 

X-ray measurement of overheating and undercooling in Si 
during pulsed-laser irradiation, 11:43706 (RA;US) 

Magnesium 25 Reactions 

Silicon surface barrier detector for fusion neutron 

spectroscopy, 11:45312 (J;US) 


High resolution NMR studies of different hydrogen sites in 
amorphous hydrogenated silicon, 11:42790 (R;FR) 
Neutron Reactions 
Silicon surface barrier detector for fusion neutron 
spectroscopy, 11:45312 (J;US) 
Nuclear Magnetic Resonance 
High resolution NMR studies of different hydrogen sites in 
amorphous hydrogenated silicon, 11:42790 (R;FR) 
Oxidation 


Atomic structure of the silicon/silicon dioxide interface, 

11:43666 (R;US) 
Phase Transformations 

Bulk nucleation and phase formation in highly 
undercooled molten silicon, 11:43686 (RA;US) 

Lifetime of an electron-hole plasma of silicon in the picosecond 
range, 11:43688 (RA;US) 

Photoelectron Spectroscopy 

Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 

X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOz, 
11:43663 (R;JP) 

Physical Radiation Effects 

Charge-collection memory effect in electron-irradiated 

hydrogenated amorphous silicon, 11:43784 (BA;GB) 
between thermal annealing and ion mixing of 
alloyed and multilayer Ni-W films on Si, 11:43695 (RA;US) 

Compatibility of surface texturization and beam processing of 
solar cells, 11:42802 (RA;US) 

Effect of boundary conditions in ion mixing of multilayered 
Ni-Si samples, 11:43694 (RA;US) 

Ion damage in crystalline silicon, 11:43683 (RA;US) 

Linear dose dependence of ion beam mixing of metals on Si, 
11:43499 (RA;US) 

Solid state and materials research: laser irradiation of solids, 
11:43668 (RA;ZA) 

Stress effects of Raman line position during pulsed-laser 
annealing, 11:43725 (RA;US) 

Temperature-dependent reflectivity and transmission 
measurements of semiconductors, 11:43723 (RA;US) 

Time-resolved reflectivity measurements of silicon during 
pulsed excimer laser irradiation, 11:43724 (RA;US) 

Time-resolved studies of ultrarapid solidification of highly 
undercooled molten silicon formed by pulsed-laser 
irradiation, 11:43728 (RA;US) 

PIXE Analysis 

Nuclear analysis:-applications of the XSQR technique, 11:43807 

(RA;ZA) 


Metallurgy 
Submicron silicon powder production in an aerosol reactor, 
11:43763 (J;US) 
Scanning Electron Microscopy 
Charge-collection memory effect in electron-irradiated 
hydrogenated amorphous silicon, 11:43784 (BA;GB) 
Solidification 


Modeling of solidification processes in highly undercooled 
silicon and germanium, 11:43687 (RA;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 


Superconductivity 
Dependence of superconducting transition temperature 
pressure in primitive hexagonal Si, 11:43768 (J;US) 
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Surface Cleaning 
X-ray photoelectron and x-ray-induced Auger electron 
ic data, 3. Graphite, Si, SiC, SisN4 and SiO:, 
11:43663 (R;JP) 
Surfaces 
Tungsten deposition on porous silicon for formation of buried 
conductors in single crystal silicon, 11:43525 (J;US) 
Transition Temperature 
Dependence of superconducting transition temperature 
pressure in primitive Doo Si, 11:43768 (J;US) 
Vapor Deposited Coatings 
Tungsten deposition on porous silicon for formation of buried 
conductors in single crystal silicon, 11:43525 (J;US) 
X-Ray Diffraction 
Studies of x-ray switching and shuttering techniques, 11:45391 
(;US) 
SILICON 28 
Energy Levels 
Excited level lifetime for **Si, °Si and *°Si, 11:44904 
(RA;SU;In Russian) 
SILICON 28 REACTIONS 
Heavy Ion Fusion Reactions 
High energy ‘y rays emitted in fusion-evaporation reactions, 
11:44938 (RA;FR;In French) 
Statistical ‘doorway’ role of the dinucleus in heavy ion deep 
inelastic reactions, 11:44897 (R;BR) 
SILICON 28 TARGET 
Alpha Reactions 
Contributions of various reaction processes to the inclusive 
*8Si(a, t) and (a, *He) spectra, 11:44909 (RA;NL) 
Nuclear reactions and structure: charged-particle induced 
reactions, 11:44911 (RA;ZA) 
Proton Reactions 
Astrophysical S-factor of the **Si(p, y) reaction, 11:44902 
(RA;PL) 
SILICON 29 
Levels 
Excited level lifetime for **Si, °Si and *°Si, 11:44904 
(RA;SU;In Russian) 
SILICON 30 
Compound Nuclei 
Fusion and phenomena mechnanism study in collisions 
between “light” heavy ions, 11:44884 (R;FR;In French) 
Energy Levels 
Excited level lifetime for **Si, °Si and *°Si, 11:44904 
(RA;SU;In Russian) 
SILICON ALLOYS 
Crystal Growth 
Crystal growth of superconducting A15 compounds, 11:43483 
(RA;US) 
Materials Working 
Planarization of metal films for multilevel interconnects, 
11:43781 (P;US) 
Physical Radiation Effects 
Formation of superconductive Al(GeSi) alloys by low- 
temperature laser-quenching methods, 11:43516 (RA;US) 


Formation of superconductive Al(GeSi) alloys by low- 
temperature laser-quenching methods, 11:43516 (RA;US) 
SILICON CARBIDES 
Auger Electron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOn, 
11:43663 (R;JP) 
Chemical Composition 
Electron optical characterization of amorphous SiC:H CVD 
films, 11:43581 (R;US) 


toughened ceramic composites and method for 
Soom same, 11:43598 (P;US) 
Hall Effect 
Compensation in epitaxial cubic SiC films, 11:43583 (R;US) 
Ion Implantation 
11:43600 (J;NL) 
Ion implantation effects in silicon carbide, 11:43700 (RA;US) 
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Microstructure 

Electron optical characterization of amorphous SiC:H CVD 
films, 11:43581 (R;US) 
Spectroscopy 


X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOz, 
11:43663 (R;JP) 

Physical Radiation Effects 

Damage accumulation in ceramics during ion implantation, 
11:43600 (J;NL) 

Effects of pulsed excimer and CO; laser irradiation on the 
wide band gap semiconductors ZnO and on 11:43727 
(RA;US) 

Surface Cleaning 

X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Geaghite, Sh. SE, Gee a 
11:43663 (R;JP) 

SILICON COMPLEXES 

Chemical 


Preparation 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 
h[p-etateta?~CS,], 11:43928 (J;US) 
Four zirconium iodide cluster phases centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 
Crystal Structure 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 
h[p-eta’,eta?-~CS,], 11:43928 (J;US) 
Four zirconium iodide cluster phases centered by boron, 
aluminum, or silicon, 11:43601 (J;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILANES 
SILICATES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
Chemical Reactions 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [(RCsH,)sU 
h[p-etaeta?-CS,], 11:43928 (J;US) 
Structure 


@ bonding i trisllyleanine and related compounds, 1109088 


gallium arsenides. Master's thesis, 11:43627 (R;US) 
SILICON NITRIDES 
Auger Electron Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOs, 
11:43663 (R;JP) 
Chemical Reaction Kinetics 
Surface chemistry of ceramic thin film and powder surfaces, 
11:43850 (R;US) 


Surface chemistry of ceramic thin film and powder surfaces, 
11:43850 (R;US) 


Spectroscopy 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiOx, 
11:43663 (R;JP) 


Sintering 
Manufacture of sintered silicon nitrides, 11:43602 (TG;US) 
Surface Cleaning 
X-ray photoelectron and x-ray-induced Auger electron 
spectroscopic data, 3. Graphite, Si, SiC, SisN, and SiO, 
11:43663 (R;JP) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Crystal Structure 
Atomic structure of the silicon/silicon dioxide interface, 
11:43666 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 


Opueal 
- SILVER IODIDES 


SILICON SOLAR CELLS 
Research Programs 
Status and assessment of photovoltaic silicon ribbons, 11:42808 
(J;US) 
SILT 
Radionuclide Migration 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 
SILVER 


Internal oxidation of Sb impurities in silver, 11:43460 (RA;NL) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 
Physical Radiation Effects 
In situ study of cascade defects in silver by simultaneous — 
transmission electron and electrical 
measurements at low temperatures, 11:43546 (J;NL) 
Self-Diffusion 
Temperature dependence of structural and transport properties 
of less-simple liquid metals, 11:43444 (R;XA) 
Properties 


| of volatile metals on metal surfaces and the 


11:43851 (R;DD;In German) 


Temperature dependence of structural and 
of less-simple liquid metals, 11:43444 (R;XA) 
SILVER 109 
Generators 
Biomedical silver-109m isotope generator, 11:44380 (P;US) 
SILVER 113 
Energy Levels 
Proton-hole states in ‘*,""5 Ag studied with the (d, *He) 
reaction, 11:44971 (RA;NL) 
SILVER 115 
Proton-hole states in '*,""5Ag studied with the (d, *He) 
reaction, 11:44971 (RA;NL) 
SILVER ALLOYS 
Crystal Growth 
ee 11:43482 (RA;US) 
Electronic Structure 


L edge XANES studies of charge redistribution upon 
Senate lo bbadbabiaheuatiarcengetats, 
11:43425 (R;US) 
SILVER CHLORIDES 


Conductivity 
Enhanced ionic conductivity in composite materials due to 
interfacial space charge layers, 11:43736 (RA;US) 
Lattice Vibrations 
Optical investigations on AgCl, 11:43737 (RA;US) 
Surface Properties 


on AgCl, 11:43737 (RA;US) 


Tonic Conductivity 
Enhanced ionic conductivity in composite materials due to 
interfacial space charge layers, 11:43736 (RA;US) 
SILVER IONS 
Emission Spectra 
resolution n-italic = 3 to n-italic = 2 spectra of neonlike 
silver, 11:44629 (J;US) 
X-Ray Emission 


Analysis 
High-resolution n-italic = 3 to n-italic = 2 spectra of neonlike 
silver, 11:44629 (J;US) 


SINE-GORDON EQUATION 
Solitons 
Persistent breather excitations in an ac-driven sine-~Gordon 
system with loss, 11:45237 (J;US) 





SINGLE-PARTICLE MODEL 
Lectures 


SINGLE-PARTICLE MODEL 
Lectures 
From independent particles to quasiparticles, 11:45077 
(RA;FR;In French) 


liquefaction plant. Final report, 11:42455 (R;US) 


ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 


i transportation 
liquefaction plant. Final report, 11:42455 (R;US) 
Recommendations 


ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 
SKYRMIONS 
See SOLITONS 
SLABS 
Thicker than PLATES, primarily for use in shielding studies. 
Ultimate Strength 
Determination of the ultimate load in concrete slabs by the 
yield line finite element method, 11:43006 (RA;BR) 
SLAGS 
Chemical Composition 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 
Phase Diagrams 
Viscosity of synthetic coal ash slags, 11:42489 (BA;US) 
Sorptive Properties 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 


Viscosity 
Viscosity of synthetic coal ash slags, 11:42489 (BA;US) 
SLATIS-SIEGBAHN SPECTROMETERS 

See MAGNETIC LENS SPECTROMETERS 


Sec STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 
0-5 per cent. 
Material Balance 
Historical nuclear materials balance report for the former 
AEC-owned Weldon Spring Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 
SLOT OVENS 
See COKE OVENS 
SLUDGES 
See also SEWAGE SLUDGE 


en ee en Cea 
report, 11:42925 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 
Resolution 
Resolution of pulsed-source small-angle neutron scattering, 
11:44180 (;NL) 
SMALL BUSINESSES 
Energy Audits 
Impacts of low cost small business energy audits, 11:43291 
(RA,US) 


Management 
Evaluation of the Wisconsin Small Business Energy Project: 
program implications and modifications, 11:43300 (RA;US) 
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SMALL INTESTINE 


with abdominal gamma imaging in patients with 
come of tn inmates athe 11144365 (RA ane 
Spanish) 


with abdominal gamma imaging in patients with 
Saendlnas Of tos lower digsative wba, 41sta6e (RAAAIN Sia 
SNG : 


See HIGH BTU GAS 

SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 

SOCIO-ECONOMIC FACTORS 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Aerosols 
Experimental determination of the dynamic shape factor of 
primary sodium peroxide aerosols (Na2Oz), 11:43050 
(R;FR;In French) 
Atom-Atom Collisions 
Determination of a potential by the JWKB inverse scattering 
theory, 11:44591 (R;XA) 
Ton-Atom Collisions 
Inelastic and reactive collisions with polarized excited Na 
atoms, 11:44613 (R;US) 
Plasma 
GAMBLE-II imploding sodium plasma. I. Calibration of the 
helium-like resonance line as a pump source and detection of 
fluorescence in neon. Memorandum report, October 1985- 
January 1986, 11:44665 (R;US) 
SODIUM 21 
Levels 
Analysis of the ®°Ne(p, 71) reaction data in the energy range 
of 0.3-2.1 MeV, 11:44901 (RA;PL) 
SODIUM 22 
Calibration Standards 
Research group: standards of radioactivity, 11:44135 (RA;ZA) 
SODIUM BROMIDES 
Opacity 


Metal halide saturable absorbers at 248 nm, 11:43749 (J;US) 
SODIUM CARBONATES 
See also NAHCOLITE 
TRONA 


Effects 
Catalyzed steam gasification of low-rank coals to produce 
hydrogen, 11:42452 (R;US) 
ae 


Vee peter 11:42757 
sonneac CHLORIDES 
Permeability 
Self diffusion of sodium ion in sodium chloride, 11:43656 
(R;XA) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPLEXES 


semiconductor 
11:43898 (J;US) 
Interaction of diethyldithiocarbamate with n-type cadmium 
oxidation cadmium selenide: efficient 
11:43898 (J;US) 
IUM COMPOUNDS 


See also SODIUM BROMIDES 
SODIUM CARBONATES 
CHLORIDES 
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SODIUM HYDRIDES 
SODIUM HYDROXIDES 
SODIUM OXIDES 


Chemical Reactions 
Reaction of polycrystalline Na 8”-alumina with CO. and HzO 
and the formation of hydroxyl groups, 11:43732 (RA;US) 
Crystal Structure 
Shell model calculations for stoichiometric Na B-alumina, 
11:43734 (RA;US) 
Diffusion 
Shell model calculations for stoichiometric Na B-alumina, 
11:43734 (RA;US) 


Hydration thermodynamics of Na B- and Na 8”-alumina, 
11:43731 (RA;US) 


Interfaces 
Impedance of metal-solid electrolyte interfaces, 11:43513 
(RA;US) 
Photoemission 
en beatae 
photon ener, for photoemission cross 
sections, 11 44627 G;US) 
Efficiency 


Increasing quantum yield of sodium salicylate above 80 eV 
photon energy: Implications for photoemission cross 
sections, 11:44627 (J;US) 

SODIUM HYDRIDES 
Catalytic Effects 

Low temperature catalysts for methanol production, 11:43897 
(P;US) 

SODIUM HYDROXIDES 
Chemical Reactions 

Effect of caustic and microwave treatment on clay minerals 

associated with coal, 11:42470 (BA;US) 
SODIUM IONS 
Ton-Atom Collisions 

Inelastic and reactive collisions with polarized excited Na 

atoms, 11:44613 (R;US) 
Ton-Molecule Collisions 

Inelastic and reactive collisions with polarized excited Na 

atoms, 11:44613 (R;US) 
Self-Diffusion 
Self diffusion of sodium ion in sodium chloride, 11:43656 


(R;XA) 
SODIUM LAURYL SULFATES 


Experimental determination of the dynamic shape factor of 
i sodium peroxide aerosols (NazOz), 11:43050 
(R;FR;In French) 
SODIUM-SULFUR BATTERIES 
Electrochemical devices utilizing molten alkali metal electrode- 
reactant, 11:43159 (P;US) 
SOFT X RADIATION 
Absorption 


Auger-electron ion coincidence studies in soft X-ray induced 
fragmentation of isolated molecules, 11:43833 (BA;US) 
New experiments using a soft X-ray undulator, 11:43834 
—r 


Conductivity 
Non-destructive measurement system of water velocity in an 
unsaturated porous medium using micro-computer, 11:44293 

(R;JP;In Japanese) 

Radionuclide Migration 


Control of indoor radon and radon progeny concentrations, 
11:44278 (J;US) 
Design of erosion protection for long-term stability, 11:42715 


(BA;US) 
Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 
Non-destructive measurement system of water velocity in an 
unsaturated porous medium using micro-computer, 11:44293 
(R;JP;In Japanese) 


Sensitivity analysis of parameters affecting radon barrier cover 
thickness, 11:42708 (BA;US) 


transfer factors - experimental values (1°7Cs, Co, 
14Ce, Sr, ‘Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 

Soil-plant transfer factors - in situ measurements (®Sr and 
137Cgs - zero-point measurements), 11:44408 (RA;NL;In 
French) 

Workshop soil-plant transfer factors of radionuclides: results 
obtained at Mol (®Co, 1°7Cs, *Sr, Tc), 11:44405 (RA;NL) 

SOIL-STRUCTURE INTERACTIONS 


Damping characteristic identification of non-linear soil- 
structural system interaction by phase resonance, 11:43953 
(RA;BR) 

Non-linear soil-structure interaction, 11:43951 (RA;BR) 

Resonance 
structural system interaction by phase resonance, 11:43953 
(RA;BR) 
SOLAR ABSORBERS 
Black Coatings 

Influence of oxidation on the radiative properties of some 

metals: analysis of the oxidal layers, 


physico-chemical 
11:42844 (R;FR;In French) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR RADIO BURSTS 
WIND 


SUNSPOTS 
Simulation 
Investigation of the energy balance of solar active regions 
using the ACRIM irradiance data. Final Report, 11:44537 
(R;US) 


Balance 
Investigation of the energy balance of solar active regions 
using the ACRIM irradiance data. Final Report, 11:44537 
(R;US) 


Maps 
Single-dish high sensitivity determination of solar limb emission 
at 22 and 44 GHz, 11:44526 (RA;US) 


Solar Flares 
Superactive regions and production of major solar flares, 
11:44522 (RA;US) 
SOLAR ARCHITECTURE 
A model for thermally driven heat and air transport in passive 
solar buildings, 11:42836 (B;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Design 


Energy conversion system, 11:42814 (P;US) 
Modeling and analysis of cascade solar cells, 11:42797 (RA;US) 
Mathematical Models 
Reliability models applicable to space telescope solar array 
assembly system, 11:42798 (RA;US) 


Reliability 
Reliability models applicable to space 
assembly system, 11:42798 (RA;US) 
Solar Tracking Systems 
Energy conversion system, 11:42814 (P;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also CASCADE SOLAR CELLS 
SILICON SOLAR CELLS 


Antireflection Coatings 
Simulation of antireflection coatings for solar cells, 11:42801 
(RA;US) 


Current- and lattice-matched tandem solar cell, 11:42813 


US) 
Vested eostion ester Final report, 11:42788 (R;US) 


Junctions 
Modeling and DLTS analysis of irradiated III-V multijunction 
solar cells. Final report, November 1984-Uctober 1985, 
11:42787 (R;US) 


telescope solar array 





Materials 
of surface texturization and beam processing of 
cn aye 11:42802 (RA;US) 
Surface texturization of silicon wafers, 11:42803 (RA;US) 
Physical Radiation Effects 
Modeling and DLTS analysis of irradiated III-V multijunction 
solar cells. Final report, November 1984-October 1985, 
11:42787 (R;US) 
Research Programs 
Solid State Photovoltaic Research Branch annual report, FY 
1985, 11:42806 (R;US) 


Semiconductor Materials 
Process for producing chalcogenide semiconductors, 11:42815 
(P;US) 
Thermal 


Cycling 
Vertical-junction solar cells. Final report, 11:42788 (R;US) 
SOLAR COLLECTORS 
See also SOLAR PONDS 
Energy Efficiency 
Design of a enodater industrial soles steam gonersier, 11:43283 


collector/regenerator heat and mass transfer, 11:42842 
(B;US) 
Mass Transfer 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 


Experimentally determined correlations for solar 
Collector/regenerstor heat and mass transfer, 11:42842 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR REFRIGERATORS 
Construction 
Construction and initial operation of a seasonal solar cooling 
system, 11:42838 (BA;US) 


Desiccants 
Experiments on sorption properties of gamma-manganese 
dioxide under isothermal conditions, 11:42833 (R;US) 


Construction and initial operation of a seasonal solar cooling 
system, 11:42838 (BA;US) 
SOLAR CORONA 
Advection 
Wave speeds in the corona and the dynamics of mass ejections, 
11:44532 (RA;US) 


Interpretation of coronal synoptic observations, 11:44531 
(RA;US) 


Cavities 
Formation of coronal cavities, 11:44533 (RA;US) 
Electric Fields 
Large-scale electric fields resulting from 
reconnection in the corona, 11:44477 (R;US) 
Energy Losses 
Equilibrium configuration of coronal loops, 11:44468 (R;XA) 
Energy Transfer 


Corona and solar wind, 11:44529 (RA;US) 
Magnetic Field Configurations 

High-spectral resolution solar microwave observations, 
11:44525 (RA;US) 


Maps 
Polar-cap and coronal-hole-associated brightenings 
at millimeter wavelengths, 11:44528 (RA;US) 
Mass Transfer 
Solwind observations of coronal mass ejections during 1979- 
1985, 11:44530 (RA;US) 
Measuring Methods 
Sun at high spatial resolution: the physics of small spatial 
structures in a magnetized medium, 11:44512 (RA;US) 


Meetings 
Solar Flares and Coronal Physics Using P/OF as a Research 
Tool, 11:44511 (R;US) 


of the Sun 
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Microwave Spectra 
Polar-cap and coronal-hole-associated 
at millimeter wavelengths, 11:44528 mus 
Solar Radio Bursts 
Solar radio corona: manifestations of energetic electron:, 
11:44523 (RA;US) 
Spatial Resolution 
Sun at high spatial resolution: the physics of small spatial 
structures in a magnetized medium, 11:44512 (RA;US) 
Wave Propagation 
Wave speeds in the corona and the dynamics of mass ejections, 
11:44532 (RA;US) 
X-Ray Spectroscopy 
Corona and solar wind, 11:44529 (RA;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 


of the Sun 


Publications, Final technical report distribution, July 1986, 
11:45518 (R;US) 
SOLAR EQUIPMENT 
See also PHOTOVOLTAIC POWER SUPPLIES 

SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 


SOLAR REGENERATORS 
SOLAR WATER HEATERS 


Design 
Plan for the development of test procedures for differential 
temperature controllers used in solar energy systems, 
11:42837 (B;US) 
Testing 


Plan for the development of test procedures for differential 
controllers used in solar energy systems, 
11:42837 (B;US) 
T Control 
Plan for the development of test procedures for differential 
controllers used in solar energy systems, 
11:42837 (B;US) 
SOLAR FLARES 


Energy 
Flare kernel in the impulsive phase, 11:44513 (RA;US) 
Energy Losses 
Why P/OF should look for evidences of over-dense structures 
in solar flare hard X-ray sources, 11:44519 (RA;US) 
Energy Transfer 
Role of high resolution observations in determining energy 
release and transport processes, 11:44518 (RA;US) 
Theoretical motivation for high spatial resolution, hard x-ray 
observations during solar flares, 11:44517 (RA;US) 


Maps 
high sensitivity determination of solar limb emission 
at 22 and 44 GHz, 11:44526 (RA;US) 


Meetings " 
Solar Flares and Coronal Physics Using P/OF as a Research 
Tool, 11:44511 (R;US) 
Microwave Spectra 
High-spectral resolution solar microwave observations, 
11:44525 (RA;US) 
Radio imaging of flares, 11:44524 (RA;US) 
Plasma Heating 
Hard x ray imaging and the relative contribution of thermal 
and nonthermal emission in flares, 11:44521 (RA;US) 
Solar Radio Bursts 
Radio imaging of flares, 11:44524 (RA;US) 
Solar radio corona: manifestations of energetic electrons, 
11:44523 (RA;US) 
Solar X-Ray Bursts 
Hard x ray imaging and the relative contribution of thermal 
and nonthermal emission in flares, 11:44521 (RA;US) 
Heating of the thermal plasma with energetic electrons in small 
solar flares, 11:44520 (RA;US) 
Models 


Structural 

Flare kernel in the impulsive phase, 11:44513 (RA;US) 
X-Ray Spectra 

Results from the solar maximum mission, 11:44515 (RA;US) 
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Role of high resolution observations in determining 
release and transport processes, 11:44518 (RA;US) 
Superactive regions and production of major solar flares, 
11:44522 (RA;US) 
X-ray imaging of flare loops and coronal eithen 11:44514 
(RA;US) 
X-Ray Spectroscopy 
Interplanetary energetic particles, coronal flares and hard x-ray 
microflares, 11:44516 (RA;US) 
Theoretical motivation for high resolution, hard x-ray 
observations during solar flares, 11:44517 (RA;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 
Level crossings in solar-neutrino oscillations, 11:44542 (J;US) 
Neutrino Oscillation 
Level crossings in solar-neutrino oscillations, 11:44542 (J;US) 
Mikheyev-Smirnov-Wolfenstein enhancement of oscillations as 
a possible solution to the solar-neutrino problem, 11:44541 
(J;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Feasibility Studies 
Technico-economical optimization of a solar pond in view of 
its utilization for greenhouse or residence heating, 11:42830 
(R;FR;In French) 
Extraction 


Heat extraction from salt gradient solar ponds for agricultural 
purposes, 11:42841 (BA;US) 
Gradients 


Heat extraction from salt gradient solar ponds for agricultural 
purposes, 11:42841 (BA;US) 


Technico-economical optimization of a solar pond in view of 
its utilization for greenhouse or residence heating, 11:42830 
(R;FR;In French) 

SOLAR POWER PLANTS 
See also SOLAR THERMAL POWER PLANTS 
Cost 

World's largest solar electric power plant - 30 MW, 11:42823 

G;US) 


Solar power for Nasa’s space station, 11:42820 (J;US) 
Economic Analysis 
World's largest solar electric power plant - 30 MW, 11:42823 
(J;US) 


Space Station Engineering and Technology Development. 
Proceedings of the Panel on Solar Thermodynamics 
Research and Technology Development, July 31, 1985, 
11:42819 (R;US) 

LAR PROCESS HEAT 
Uses 

Preliminary assessment of the potential for integrating solar 
thermal central receiver technology with fuels and chemicals 
processes, 11:42821 (R;US) 

SOLAR RADIATION 
Biological Effects 

Effects of mixing-induced irradiance fluctuations on 
photosynthesis of natural assemblages of coastal 
phytoplankton, 11:44355 (J;DE) 


Handbook of Geophysics and the Space Environment. 4th 
edition (Final), 11:44561 (R;US) 
Maps 


. high itivity j . : of 1 limb ss 
at 22 and 44 GHz, 11:44526 (RA;US) 


SOLAR RADIO BURSTS 
Short-lived solar burst spectral component at f approximately 
100 GHz, 11:44527 (RA;US) 
SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 


Liquid cooled fiber thermal radiation receiver, 11:42824 (P;US) 
Research Programs 
Direct absorption receiver research, 11:42822 (R;US) 


SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 


Long term tests of contaminated optical solar reflectors 
(OSRs) under combined environment, 11:42843 (RA;FR) 
Protective Coatings 
Long term tests of contaminated optical solar reflectors 
(OSRs) under combined environment, 11:42843 (RA;FR) 
Surface Contamination 
Long term tests of contaminated optical solar reflectors 
(OSRs) under combined environment, 11:42843 (RA;FR) 
Temperature Control 
Long term tests of contaminated optical solar reflectors 
(OSRs) under combined environment, 11:42843 (RA;FR) 
SOLAR REFRIGERATORS 
Performance Testing 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 
Solar Collectors 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 
Solar Regenerators 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 
SOLAR REGENERATORS 
System or device for regenerating absorbent solutions by solar 
heating, used in absorption solar air conditioning. 
Heat Transfer 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 
Mass Transfer 
Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 


Experimentally determined correlations for solar 
collector/regenerator heat and mass transfer, 11:42842 
(B;US) 

SOLAR SPACE HEATING 
Optimization 


Technico-economical optimization of a solar pond in view of 
its utilization for greenhouse or residence heating, 11:42830 
(R;FR;In French) 
Solar Ponds 
Technico-economical optimization of a solar pond in view of 
its utilization for greenhouse or residence heating, 11:42830 
(R;FR;In French) 
SOLAR SYSTEM EVOLUTION 
Interstellar material in the solar system, 11:44487 (RA;US) 
SOLAR THERMAL POWER PLANTS 
Design 
Long-term performance and cost goals for solar thermal 
technology, 11:42825 (B;US) 
Economic Analysis 
Long-term performance and cost goals for solar thermal 
technology, 11:42825 (B;US) 
Modular Structures 
Status and of modular generation technologies, 
11:43253 (J;US) 
Operating Cost 
Long-term performance and cost goals for solar thermal 
technology, 11:42825 (B;US) 
Performance 
Long-term performance and cost goals for solar thermal 
technology, 11:42825 (B;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 


Packaged residential active-solar space-conditioning system. 
Appendix D. Trident drainback and domestic hot water 





system using nontracking focusing collectors. Final 
subcontract report, 11:42832 (R;US) 
Studies 
Active solar water heating demonstration. Final report, 
11:42828 (R;US) 


using nontracking focusing 
subcontract report, 11:42832 (R;US) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Energy 
Cost savings through first cost reduction, 11:43282 (RA;US) 
Tropical window solar water heater, 11:43284 (RA;US) 
SOLAR WIND 
Advection 
Wave speeds in the corona and the dynamics of mass ejections, 
11:44532 (RA;US) 
Energy Transfer 
Corona and solar wind, 11:44529 (RA;US) 
Interactions 
Filamentary structures in the magnetotail lobes, 11:44562 
(R;US) 
Ton Beams 
ic instabilities driven by cool heavy ion beams, 


Electromagnetic 
11:44548 (J;US) 
Mass Transfer 


Solwind observations of coronal mass ejections during 1979- 
1985, 11:44530 (RA;US) 
X-Ray Spectroscopy 
Corona and solar wind, 11:44529 (RA;US) 
SOLDERED JOINTS 
Acoustic Microscopy 
Scanning laser acoustic microscopy applied to the evaluation 
of material interconnections, 11:44027 (RA;FR) 
SOLID FUELS 
See also MIXED OXIDE FUELS 


Solid fuel use in the United States: industrial, commercial, and 
residential sectors, 11:43304 (RA;US) 
Prices 
Solid fuel use in the United States: industrial, commercial, and 
residential sectors, 11:43304 (RA;US) 


Transport 
Solid fuel use in the United States: industrial, commercial, and 
residential sectors, 11:43304 (RA;US) 
SOLID SCINTILLATION DETECTORS 
See also PLASTIC SCINTILLATION DETECTORS 


Scintillation detector for escaping alphas and tritons in TFTR, 
11:45316 (J;US) 
Pi Counting 


Crystal balls and castles 4a detector multicounters, 11:44163 
(RA;FR;In French) 
Performance 


Scintillation detector for escaping alphas and tritons in TFTR, 
11:45316 (J;US) 
SOLID WASTES 


ee eae WASTES 
WOOD WASTES 


Waste Disposal 
EPRI'’s solid waste environmental studies and by 
“ management - a research response, 11:43172 (J;US) 
aste 
EPRI’s solid waste environmental studies and by-products 
management - a research response, 11:43172 (J;US) 
SOLIDIFICATION 
Equipment 


Radioactive waste processing apparatus, 11:42704 (P;US) 
Tracer Techniques 
Shape and depth of the crystallization front in steel ingots 
remelted by the method determined with the aid 
- of radioactive phosphorus, 11:43564 (TJ;GB) 
LIDS 


Chemical Vapor Deposition 


Vapor-phase growth of 


amorphous materials: A molecular- 
dynamics study, 11:45174 (J;US) 
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Crystal Structure 
Approximation for the surface backscattering yield from an 
atomic row with correlated thermal vibrations, 11:43418 
(RA;US) ; 


Green's functions for interstitial impurities, 11:45177 (J;US) 
Interstitials 

Green's functions for interstitial impurities, 11:45177 (J;US) 
Ton Channeling 
Ton channeling in elastically strained superlattices, 11:43684 

(RA;US) 


Models 
Elastic vibrations in fractal systems, 11:45161 (RA;US) 
Microstructure 
Scaling theory of pore growth in a reactive solid, 11:45173 
(J;US) 


ic form factors from itinerant electron theory, 
11:45162 (RA;US) 
Phase Transformations 
Phase transitions in a third-rank tensor Hamiltonian: 
application to systems with tetrahedral symmetry, 11:45164 
(RA;US) 


Porosity 
Scaling theory of pore growth in a reactive solid, 11:45173 
(J;US) 


Properties 
Effect of surface distortions on the pressure, 11:43653 (R;XA) 
Ultrasonic Testing 
Evaluation of ultrasonic beam models for the case of a piston 
transducer radiating through a liquid-solid interface, 
11:44050 (BA;US) 
Reflection and transmission by an array of spherical voids in 
an elastic solid, 11:44048 (BA;US) 
Voids 
Reflection and transmission by an array of spherical voids in 
an elastic solid, 11:44048 (BA;US) 
SOLIDS FLOW 
Flow Visualization 
Physics of blob displacement in a two-dimensional porous 
medium, 11:44023 (BA;US) 
SOLITONS 
Nonlinear Problems 
Super soliton connection, 11:45196 (R;XA) 
Wave Propagation 
Solitons, Bose-Einstein condensation and superfluidity in He II, 
11:44667 (R;XA) 
SOLUTES 
Precipitation 
Rapid precipitation of low vapor pressure solids from 
ical fluid solutions: the formation of thin films and 
powders, 11:43865 (J;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 


See also AQUEOUS SOLUTIONS 
PROCESS SOLUTIONS 


Expansion 
Rapid precipitation of low vapor pressure solids from 
supercritical fluid solutions: the formation of thin films and 
powders, 11:43865 (J;US) 
SOLVENT-REFINED COAL 


Removal of arsenic, vanadium, and/or nickel compounds from 
petroliferous liquids, 11:42610 (P;US) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 


Evaporation 
Solvent-evaporation technique for depositing thin films on 
optical substrates. Master’s thesis, 11:43572 (R;US) 
Hazardous Materials 
Alternative techniques for managing solvent wastes, 11:43169 
(R;US) 
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Indoor Air Pollution 
Healthhazard evaluation report HETA 84-075-1634, Hydra- 
Matic Division of General Motors, Ypsilanti, Michigan, 
11:44237 (R;US) 
SONDES 
See PROBES 
SOUTH ATLANTIC BIGHT 
Ambient Temperature 
SPREX preliminary hydrographic data report, 11:44457 
(R;US) 


SPREX preliminary hydrographic data report, 11:44457 
(R;US) 


Upwelling 
Upwelling processes in boundary current regions, 11:44459 
(R;US) 
Water Currents 
SPREX preliminary hydrographic data report, 11:44457 
(R;US) 
SOUTH CAROLINA 


Aerial radiological survey of the H.B. Robinson steam electric 
plant and surrounding area, South Carolina. Date 
of survey: June 1985, 11:44291 (R;US) 

SOUTHEAST REGION 
See FEDERAL REGION IV 
SOUTHWEST REGION 
See FEDERAL REGION VI 
SOYBEANS 
Effects 

Productivity of field-grown soybeans (Amsoy and Williams) 

exposed to simulated acidic rain, 11:44288 (BA;US) 


Productivity of field-grown soybeans (Amsoy and Williams) 
exposed to simulated acidic rain, 11:44288 (BA;US) 
SPACE HEATERS 


Design 
Development of conceptual designs for an improved M41-type 
space heater. Final report, September-November 1983, 
11:43275 (R;US) 
Testing 
Development of conceptual designs for an improved M41-type 
space heater. Final report, September-November 1983, 
11:43275 (R;US) 
SPACE HEATING 


See also GEOTHERMAL SPACE HEATING 
SOLAR SPACE HEATING 


Energy Conservation 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Accidents 
Criticality-safety analyses of compacted and water-flooded. SP- 
100 reactors, 11:43070 (R;US) 


Criticality 
Criticality-safety analyses of compacted and water-flooded. SP- 
100 reactors, 11:43070 (R;US) 
Reactor Kinetics 
Reflected kinetics model for nuclear space reactor kinetics and 
control scoping calculations, 11:42971 (R;US) 
Reactor Safet_ 
Transient analysis of space reactors, 11:43124 (J;US) 


Criticality-safety analyses of compacted and water-flooded. SP- 
100 reactors, 11:43070 (R;US) 
Transients 
Transient analysis of space reactors, 11:43124 (J;US) 
SPACE VEHICLES 
Composite Materials 


Composite 
Proceedings of Third 


materials for space structures, 11:43610 (RA;FR) 
Symposium on Spacecraft 
Materials in Space Environment, 11:43609 (R;FR) 


Research reports: 1985 NASA/ASEE Summer Faculty 
Fellowship Program, 11:43613 (R;US) 


Thermal Insulation 
Proceedings of Third European Symposium on 
Materials in Space Environment, 11:43609 (R;FR) 
SPACECRAFT POWER SUPPLIES 
Design 
Solar power for Nasa’s space station, 11:42820 (J;US) 


11:42819 (R;US) 
Generators 
SVT-11 through SVT-13, 11:43069 (R;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 


using stripline microchannel 
plates and Reticon 1024SF linear arrays, 11:44197 (RA;US) 
Uses 
Nuclear reactions and structure: nuclear physics techniques, 
11:44173 (RA;ZA) 
SPENT FUEL CASKS 
Criticality 
Criticality effects of longitudinal gaps in poison for 
storage/transport casks, 11:43970 (J;US) 


Licensing 
Developments in dry spent fuel storage licensing, 11:43968 
G;US) 
SPENT FUEL ELEMENTS 
Away-From-Reactor Storage 
Transportation as a policy criterion for siting an MRS facility, 
11:42703 (J;US) 


Dependence of spent fuel oxidation on burnup, 11:42911 (J;US) 
Dry Storage 
Predictions of dry storage behavior of zircaloy clad spent fuel 
rods using deformation and fracture map analyses, 11:43521 
(R;US) 
Oxidation 
Dependence of spent fuel oxidation on burnup, 11:42911 (J;US) 
Post-Irradiation Examination 
Impacts of criticality safety on hot fuel examination facility 
operations, 11:42719 (J;US) 


Reprocessing 
A laser cutting system for nuclear fuel disassembly, 11:42653 
(BA;US) 


Impacts of criticality safety on hot fuel examination facility 
operations, 11:42719 (J;US) 


Impacts of criticality safety on hot fuel examination facility 
operations, 11:42719 (J;US) 
Radiation dose rates from consolidated fuel in current- 
generation shipping casks, 11:42718 (J;US) 
SPENT FUEL STORAGE 


See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 


Effects of assembly local 
criticality, 11:42662 (J;US) 


distribution on storage rack 
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Programs 
Status of LWR rod consolidation for storage purposes: 
concerns, issues and trends, 11:42656 (R;XA) 
Dry Storage 
Dependence of spent fuel oxidation on burnup, 11:42911 (J;US) 
Developments in dry spent fuel storage licensing, 11:43968 
G;US) 
Dry well storage of spent LWBR fuel, 11:42967 (J;US) 
On-site dry fuel storage at Gentilly-1, 11:42910 (J;US) 
Economics 
Cost targets for at-reactor spent fuel rod consolidation, 
11:42985 (J;US) a 
Fuel Pools. 
Integrity of spent fuel and pool components during wet 
storage, 11:42909 (J;US) 
Fuel Rods 


Status of LWR rod consolidation for storage 
concerns, issues and trends, 11:42656 (R;XA) 
Monitored Retrievable Storage 
Cet targets for at-reactor spent fuel rod consolidation, 
11:42985 (J;US) 
SPENT FUELS 
Encapsulation 
Foreign encapsulation concepts of spent fuel, 11:42687 (R;FI;In 
Finnish) 


Isotope Ratio 
Evaluation of isotopic compositions in LWR spent fuel, 
11:42648 (RA;JP) 
ISOCORR. An informatic system to store analytical data 
measured in irradiated fuel samples and to make isotopic 
correlations, 11:42724 (R;FR) 


Use of personal computers in spent nuclear fuel waste 
management, 11:42983 (J;US) 


Spent fuel oxidation testing under simulated dry storage 
conditions, 11:42658 (R;US) 
Radioactive Waste Disposal 
Summary of the Lavia borehole investigations in 1984, 
11:42684 (R;FI;In Finnish) 


Electrolysis cell for reprocessing plutonium reactor fuel, 
11:42650 (P;US) : 
Scope of new technological development of the fuel cycle, 
11:42907 (J;US) 
Solvent wash solution, 11:42651 (P;US) 
Underground Disposal 
Site investigations for the disposal of spent fuel - investigation 
program, 11:42685 (R;FI;In Finnish) 
Summary of the Lavia borehole investigations in 1984, 
11:42684 (R;FI;In Finnish) 
Tunnel boring an alternative method in construction of spent 
fuel repositories, 11:42682 (R;FI;In Finnish) 
SPENT SHALES 
Air Pollution 
Oil shale research at Lawrence Berkeley 
environmental aspects, 11:42620 (RA;US) 
Ground Disposal 
Determination of particle iorati 
susceptibility of retorted oil shale piles caused by 
internal combustion. Final report, 11:42617 (R;US) 
Identification of geotechnical parameters for the physical 
modeling of retorted oil shale piles. Final report, 11:42616 
(R;US) 
Land Pollution 
Oil shale research at Lawrence Berkeley 
environmental aspects, 11:42620 (RA;US) 


Environmental research at Western Research Institute, 
11:42629 (RA;US) 

Field and laboratory leaching studies of retorted Kentucky oil 
shales - a progress report, 11:42624 (RA;US) 
ee en ees 
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Determination of particle deterioration and collapse 
susceptibility of retorted oil shale piles caused by potential 
internal combustion. Final report, 11:42617 (R;US) 

Effects of internal combustion on shale piles, 11:42625 
(RA;US) 

Trace Amounts 

Partitioning and chemical speciation of volatile trace elements 

during inert gas oil shale retorting, 11:42621 (RA;US) 
Waste Disposal 

Development of a conceptual plan for the solid waste 
management of spent oil shale, 11:42623 (RA;US) 

Effects of internal combustion on shale piles, 11:42625 
(RA;US) 

Environmental research at Western Research Institute, 
11:42629 (RA;US) 

Laboratory research in processed shale disposal, 11:42622 
(RA;US) 


Los Alamos environmental activities/oil shale effluents, 
11:42619 (RA;US) 
Water Pollution 
Oil shale research at Lawrence Berkeley 
environmental aspects, 11:42620 (RA;US) 
SPERMATOGONIA 
Genetic Radiation Effects 
Difference in the response of two hybrid stocks of mice to X- 
ray induction of chromosome aberrations in spermatogonial 
stem cells, 11:44417 (J;NL) 


Levitation 
Digital controller for a magnetic suspension system, 11:44198 
GJ;US) 
SPHERICAL MODEL 
Beta-Plus Decay 
Distribution of the Gamow-Teller Bsup(+)-transition strengths 
in spherical nuclei, 11:45096 (RA;SU;In Russian) 


On relaxation of the subbarrier one-proton states in spherical 
nuclei, 11:45089 (RA;SU;In Russian) 
SPHEROMAK DEVICES 
See also CTX SPHEROMAK 
Magnetic Fields 
New diagnostic for spheromaks? What are the possibilities?, 
11:45348 (J;US) 
Diagnostics 
New diagnostic for spheromaks? What are the possibilities?, 
11:45348 (J;US) 


Lectures 
Spin-isospin excitation modes of nuclei, 11:45079 (RA;FR;In 
French) 
SPIN GLASS STATE 
Energy Levels 
On the locally stable states of the Sherrington-Kirkpatrick 
model, 11:45149 (R;XA) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPOIL BANKS 
Slope Stability 
Identification of geotechnical parameters for the physical 
as 
;US) 


by 
internal combustion. Final report, 11:42617 (R;US) 
SPREAD F 


Ton Density 
igital ionosonde observations during equatorial spread F- 
italic, 11:44567 (J;US) 
Tonospheric Storms 
Digital ionosonde observations during equatorial spread F- 
italic, 11:44567 (J;US) 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 


See also ALUMINIUM 27 
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Programs 
Stable Isotope Group 1983 progress report, 11:45529 (R;NZ) 
STAINLESS STEEL-304 


Corrosion 
Thermodynamic modeling of sensitization of AISI 304 stainless 
steels containing nitrogen, 11:43556 (J;US) 
Measurement of the induced magnetic field in a flawed tube, 
11:43557 (BA;US) 
Eddy Current Testing 
Measurement of the induced magnetic field in a flawed tube, 
11:43557 (BA;US) 
Heat Treatments 


Thermodynamic modeling of sensitization of AISI 304 stainless 
steels containing nitrogen, 11:43556 (J;US) 


Influence of oxidation on the radiative properties of some 
metals: physico-chemical analysis of the oxidal layers, 
11:42844 (R;FR;In French) 
STAINLESS STEEL-316 
Creep 
Fusion technology projects. Semi-annual progress report July- 
December 1984, 11:45445 (R;NL) 
Solemn 
Dosimetry measurements for the ORR 6J prototype 
nee See OAS 
Hafnium shielding tests in HFIR-RB positions and reanalysis of 
the HFIR-RB1, -RB2 experiments, 11:45434 (RA;US) 
“—<_ ee eee 11:45439 
Third stage of irradiation creep involving its cessation at high 
neutron exposures, 11:45436 (RA:US) 


Influence of oxidation on the radiative properties of some 
metals: physico-chemical analysis of the oxidal layers, 
11:42844 (R;FR;In French) 

STAINLESS STEEL-347 
Corrosion Products 

Bioaccumulation and food chain transfer of corrosion products 

from radioactive stainless steel, 11:44313 (R;US) 


stainless steel under fast neutron irradiation, 11:45437 
(RA;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Gauge Invariance 
Strongly coupled standard model, 11:44755 (J;US) 
Renormalization 


Finite renormalization effects in the induced s-bard-italicH- 
italic vertex, 11:44796 (J;US) 
Strong-Coupling Model 
Strongly coupled standard model, 11:44755 (J;US) 
Supersymmetry 


Polarized-e-italic/sup +- /p-italic scattering in a 
electroweak model, 11:44757 (J;US) 
STANDING CROP 


See BIOMASS 
STANFORD LINEAR COLLIDER 
Background Radiation 
Background radiation in the SLC ir from collimators and tune- 

up dumps in the ARCS, 11:44100 (R;US) 

Beam Optics 

effects of transverse displacements of SLC Arc 

magnets, 11:44101 (R;US) 


Operational experience with SLAC energy upgrade, 11:44139 
(R;US) 
Second generation SLAC modulator, 11:44141 (R;US) 


Magnets 
effects of transverse displacements of SLC Arc 
magnets, 11:44101 (R;US) 
STAR EVOLUTION 
Reviews 
of field halo stars and the chemical evolution of 
the halo, 11:44555 (BA;US) 





STARCH 
Bioconversion 
Process for producing ethanol from plant biomass using the 
fungus Paecilomyces sp., 11:42770(P;US) ~ 
STARS 


See also BINARY STARS 
NEUTRON STARS 
VARIABLE STARS 


Chemical Composition 
ition of field halo stars and the chemical evolution of 
the halo, 11:44555 (BA;US) 


Radio emission from the sun and stars, 11:44554 (BA;US) 
Ultraviolet Spectra 
International Ultraviolet Explorer atlas of O-type spectra from 
1200 to 1900 angstrom, 11:44534 (R;US) 
X Radiation 
Stellar x-ray emission, 11:44559 (BA;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 
Contracts 
Innovative financing in state energy policy, 11:43163 (J;US) 
STATES (ENERGY) 
See ENERGY LEVELS 
STEAM CONDENSERS 
Corrosion 
Corrosion problems in condensers of thermal power plants 
(fossil and nuclear), 11:42869 (R;BR;In Portuguese) 
STEAM GENERATORS 


Influence of 
11:42491 (BA;US) 


mineral matter in coal on slagging, 


Design of a modular industrial solar steam generator, 11:43283 
(RA;US) 
Influence of 
11:42491 (BA;US) 
Energy Consumption 
Design of a modular industrial solar steam generator, 11:43283 
(RA;US) 
Failures 
Critical evaluation of faults in steam generators tubes in 
nuclear systems, 11:42934 (R;BR;In Portuguese) 
Stress Corrosion 
Reduction of residual stresses in internal skin of transient zones 
of PWR steam generator expanded tubes: tests with a 
“rotating brush”, 11:43442 (R;FR;In French) 
Tubes 
Chemical cleaning of PWR steam generator sludge piles. Final 
report, 11:42925 (R;US) 
Correlation of tube support structure studies. Final report, 
11:42923 (R;US) 
Recirculating steam generator tubesheet crevice flushing 
procedures, 11:42924 (R;US) 
RETRAN-02 analysis of radioi releases following a 
steam generator tube rupture, 11:43112 (J;US) 
STEAM QUALITY 
Measuring Instruments 
rica in nag mano 11:44205 (P;US) 


mineral matter in coal on slagging, 


liquid hydrocarbon fuels. 
Technical progress report, February 1-28, 1985, 11:42745 
(R;US) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A508 
Mechanical Properties 
Effect of long term thermal on the mechanical 
suupettian of AGED ASSSE anal A408 obeele in ee sqnenshood 
and tempered and simulated heat affected zone conditions, 
11:43424 (R;GB) 


ERA-11/19 / 2686S 


STEEL-ASTM-AS533 
Mechanical 


Properties 
Effect of long term thermal ageing on the mechanical 
properties of ASTM A533B and A508 steels in the quenched 
and tempered and simulated heat affected zone conditions, 
11:43424 (R;GB) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-A508 
STEEL-ASTM-A533 


Chemical Composition 
Corrosion of iron-base waste package container materials in 
salt environments (ASTM A216 grade WCA), 11:42680 
(R;US) 
Corrosion 
Corrosion of iron-base waste package container materials in 
salt environments (ASTM A216 grade WCA), 11:42680 
(R;US) 
Corrosion Protection 
Corrosion-resistant amorphous metallic coatings: engineering 
development. Progress report, October 6, 1984-October 1, 
1985 (MoRnB; Fe7CrioPisC;; FeroMo7CrsP1sCz), 11:43441 
(R;US) 
Crack Propagation 
Fatigue crack propagation in viscous environments, 11:44053 
(BA;GB) 
Cracks 
Application of Uniform Field Eddy Current technique to 3-D 
EDM notches and fatigue cracks, 11:43559 (BA;US) 
Eddy Current Testing 
Application of Uniform Field Eddy Current technique to 3-D 
EDM notches and fatigue cracks, 11:43559 (BA;US) 


Electrorefining 
Steel refining with an electrochemical cell, 11:43566 (P;US) 
Fracture Properties 
A micromechanistic interpretation of the influence of 
undissolved carbides on the fracture toughness of a low 
alloy steel, 11:43553 (J;US) 
Gas Tungsten-Arc Welding 
Ultrasonic inspection of partially completed welds using 
pattern recognition techniques, 11:44039 (BA;US) 
Ion Implantation 
Characterization of ion-implanted and laser-processed wear 
surfaces. Final report, 1 December 1984-28 February 1986, 
11:43608 (R;US) 
Notches 
Application of Uniform Field Eddy Current technique to 3-D 
EDM notches and fatigue cracks, 11:43559 (BA;US) 
Production 
Competitive position of natural gas: steel-reheat applications. 
Topical report, January 1985-May 1986, 11:42563 (R;US) 
Solidification 
Shape and depth of the crystallization front in steel ingots 
remelted by the electroslag method determined with the aid 
of radioactive phosphorus, 11:43564 (TJ;GB) 
STEK REACTOR 
Fission Products 
Integral-data test of JEF-1 fission-product cross sections, 
11:45060 (R;NL) 
STELLAR ACTIVITY 
See also STELLAR WINDS 
Reviews 
Stellar activity cycles, 11:44558 (BA;US) 
STELLAR ATMOSPHERES 
Excludes SOLAR ATMOSPHERE. 
Reviews 
Stellar activity cycles, 11:44558 (BA;US) 
STELLAR RADIATION 
See also SOLAR RADIATION 
Cosmological Models 
Stellar x-ray emission, 11:44559 (BA;US) 
Reviews i . 
Stellar x-ray emission, 11:44559 (BA;US) 
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STELLAR WINDS 
Excludes SOLAR WIND. 
Magnetohydrodynamics 
Radiatively driven winds from magnetic, fast-rotating stars, 
11:44509 (RA;US) 
Meetings 
Research reports: 1985 NASA/ASEE Summer Faculty 
Fellowship Program, 11:43613 (R;US) 
Reviews 


Cold outflows, energetic winds, and 
young stellar objects, 11:44557 rhe 


ic jets around 


See SEASONAL THERMAL ENERGY STORAGE 
STIMULATED EMISSION DEVICES 
See GASERS 
LASERS 
STIRLING ENGINES 
Free-piston Stirling engine development. Annual report, 
December 1, 1984-December 31, 1985, 11:43333 (R;US) 
STOCHASTIC PROCESSES 
Calculation Methods 
Stochasticity reduction, 11:45233 (J;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Design 


Effect of obstacles on flames, 11:42581 (J;US) 
Thermal Insulation 
polymer concrete for LNG impounding dikes, 
11:42582 (R;US) 
STORAGE RINGS 
See also TRISTAN STORAGE RINGS 
Construction 
Civil engineering for a Japanese supercollider, 11:44088 
(RA;JP) 
Design 
Elementary design of a 30 TeV on 30 TeV proton antiproton 
collider, 11:44086 (RA;JP) 


Electromagnets 
Effect of wave properties of the accelerating-storage complex 
first-stage annular electromagnet on the azimuthal 
distribution of magnetic field pulsations, 11:44093 (R;SU;In 
Russian) 
Electron Cooling 
Electron cooling of stored beams, 11:44153 (RA;US) 
Momentum Cooling 
Laser cooling of stored beams, 11:44154 (RA;US) 
Site Selection 
Civil engineering for a Japanese supercollider, 11:44088 


Superconducting Magnets 
Development of superconducting electromagnets, 11:44158 


See AGRICULTURAL WASTES 


Numerical algorithms for contact problems in linear 
elastostatics, 11:45555 (RA;BR) 
STRANGE PARTICLES 
See also F MESONS 
Annihilation 


Magnetic monopoles and strange matter, 11:44734 (R;XA) 
Particle Production 


Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic wp N interactions, 11:44723 (J;US) 

Strangeness production in ultrarelativistic heavy-ion collisions. 
I. Chemical kinetics in the quark-gluon plasma, 11:44763 
G;US) 


STRATOSPHERE 
Ozone 
Present state of knowledge of the upper atmosphere: an 
assessment report; processes that control ozone and other 
climatically important trace gases, 11:44223 (R;US) 
STREAK CAMERAS 
Design 
Optical fiducials for x-ray streak cameras at LLE, 11:45396 
GUS) 
Resolution 
fiducials for x-ray streak cameras at LLE, 11:45396 
G;US) 
Spatial Resolution 
Resolution characteristics of Lawrence Livermore National 
Laboratory soft x-ray streak cameras, 11:44201 (J;US) 
Time Resolution 
Resolution characteristics of Lawrence Livermore National 
Laboratory soft x-ray streak cameras, 11:44201 (J;US) 
STREAMS 
See also RIVERS 
Water Quality 
Computer program documentation for the enhanced stream- 
water quality model QUALZ2E. Final report, August 1984- 
June 1985, 11:44306 (R;US) 
STREETS 
See ROADS 
STREPTOCOCCUS 
Genetic Engineering 
pLS101 plasmid vector, 11:44349 (P;US) 
STRESS ANALYSIS 
Finite Element Method 


Dynamic nonlinear interaction 
supports, 11:43952 (RA;BR) 
Nonlinear Problems 
Dynamic nonlinear interaction of elastic plates on discrete 
supports, 11:43952 (RA;BR) 
STRESSES 
Mechanics. 
V Codes 
New techniques for modeling 
vessels, 11:42941 (R;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 


Compactification 

Limitations of heterotic superstring phenomenology, 11:44853 

(J;US) 

Conformal Invariance 

Strings in curved space, 11:44805 (R;XA) 
Current Algebra 

String models with twisted currents, 11:44753 (J;US) 
Propagator 

String propagation in a tachyon background, 11:44852 (J;US) 
Unified-Field Theories 

Superstrings - theory of everything, 11:44814 (R;XA) 

STRIPED BASS 


Mortality 
Methods to assess impacts on Hudson River striped bass. 
for the period October 1, 1977-September 30, 1979, 
11:42877 (R;US) 
STRONTIUM 85 
Uptake 
Soil-plant transfer factors - experimental values (1*7Cs, Co, 
14Ce, Sr, Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 
STRONTIUM 88 
Energy-Level Density 
Quadrupole transition densities in **Sr, 11:44935 (RA;NL) 
Energy-Level Transitions 
Quadrupole transition densities in Sr, 11:44935 (RA;NL) 
STRONTIUM 90 
Environmental Transport 
Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 


of elastic plates on discrete 


the reliability of reactor pressure 





STRONTIUM 90 
Separation Processes 


Separation Processes 
Results of research development in the 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In- Japanese) 


Determinations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 

Soil-plant transfer factors - in situ measurements (*Sr and 
137Cs - zero-point measurements), 11:44408 (RA;NL;In 
French) 

Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 

STRONTIUM IONS 
Tonization Potential 
and energy levels of the sodiumlike ion Sr/sup 
27+/, 11:44657 (J;US) 
Spectra 


and energy levels of the sodiumlike ion Sr/sup 
27+/, 11:44657 (J;US) 
X-Ray Spectra 
Spectrum and energy levels of the sodiumlike ion Sr/sup 
27+/, 11:44657 (J;US) 
STRUCTURAL BEAMS 
Computer-Aided Design 


computer, 11:43614 


Dependence 
‘emperature dependence of spatial correlations in liquid He‘, 
11:44592 (R;XA) 

STRUCTURES (BUILDINGS) 


Composition 
Effects of coal structure on pulverized coal combustion 


processes. Quarterly technical progress report No. 3, April 
1-June 30, 1986, 11:42523 (R;US) 


Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 3, April 
1-June 30, 1986, 11:42523 (R;US) 

Methanol Fuels 
Costs to convert coal to methanol. Final report, 15 August 


1983-30 September 1984, 11:42767 (R;US) 
SUBSURFACE ENVIRONMENTS 


11:44281 (R;US) 


Microbiology of subsurface environments. Working paper. 
First investigators meeting, Savannah River Laboratory, 
June 4-5, 1986, 11:44283 (R;US) 

Research Programs 

nee eee Se 
statement of research goals and abstracts of current research, 
ee ae 
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Preparation 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [@MeCsH,)sUhE 
(E = §S, Se, Te) and the crystal structures of [(@MeCsH.)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 


= §, Se, Te) and the crystal 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
SULFITES 
should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Biological Effects 
Differential sensitivity of duckweeds (Lemnaceae) to sulfite: I. 
Carbon assimilation and frond i rate as factors 
influencing sulfite phytotoxicity, 11:44428 (R;US) 
Metabolism 
Differential sensitivity of duckweeds (Lemnaceae) to sulfite: I. 
Carbon assimilation and frond replication rate as factors 
iafieencing sulfite dhywhtaiclty, 1 11:44428 (R;US) 
SULFONIC ACIDS 
Solvent Properties 
See cet ee macrocycles in 
synergistic combination with ccguanphiiic salda, T1ASeRO 
(R;US) 
Synergism 
Selectivity and equilibria in extraction with macrocycles in 
synergistic combination with organophilic acids, 11:43870 
(R;US) 


Absorption 
Sulfur solubility in slags for cyclone coal combustors, 11:42531 
(BA;US) 
Absorption Spectra 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 


ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
Air Pollution Control 
Evaluation of fundamental phenomena associated with NO/sub 
X/ control and sulfur capture in slagging precombustors, 
11:44265 (J;US) 
Chemical Reactions 
CsHs~ isomers. Experimental and theoretical studies of 
tautomeric yl ions and the cyclopropyl anion in the 
gas phase, 11:43885 (J;US) 


Surface structural studies using ARPEFS: S/Ni(011) and 
S/Ge(111), 11:43825 AUS 
Photoelectron 


Spectroscopy 

ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 

an investigation of c(2 x 2) S/Ni(011), 11:43821 

;US) 

Surface structural studies using ARPEFS: S/Ni(0i1) and 
S/Ge(111), 11:43825 BAUS 

The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 

Theory of angle-resolved photoemission extended fine 
structure, 11:43832 (BA;US) 
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Removal 

Carbon dioxide/water for coal beneficiation, 11:42513 (BA;US) 

Development of a microwave coal cleaning process. Technical 
progress report, March-May 1986, 11:42509 (R;US) 

Effect of caustic and microwave treatment on clay minerals 
associated with coal, 11:42470 (BA;US) 

Evaluation of fundamental phenomena associated with NO/sub 
X/ control and sulfur capture in slagging precombustors, 
11:44265 (J;US) 


Retention 
Sulfur solubility i in slags for cyclone coal combustors, 11:42531 


Analysis 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
X-Ray Spectra 
ARPEFS determination of c(2 x 2) S/Mo(001), 11:43831 
(BA;US) 
ARPEFS investigation of c(2 x 2) S/Ni(011), 11:43821 
(BA;US) 
The state of manganese and iron in the photosynthetic 
apparatus, 11:42818 (BA;US) 
SULFUR 31 
Hali-Life 
Studying the short-period activities produced in the (y,xn)- 
reactions on sulfur isotopes, 11:44905 (RA;SU;In Russian) 
SULFUR 32 TARGET 
Proton Reactions 


Subbarrier 1/2~, 3/2~, 5/2~ resonances and the direct capture 
in the **S(p, )**Cl reaction, 11:44903 (RA;PL) 
CARBIDES 


See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also a 


ULFITES 
SULFUR OXIDES 


Chemical 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsHs)sU,E 
( = §, Se, Te) and the crystal structures of [(MeCsH,)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
Structure 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH,)sUhE 
(E = §, Se, Te) and the crystal structures of [((MeCsH,)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
Electronic Structure 
@ bonding in trisilylamine and related compounds, 11:43868 


G;US) 
SULFUR DIOXIDE 


Development of iron oxide catalyzed desulfurization processes 
by lime sorbents. Part 1, 11:42496 (RA;US) 
Air Pollution Abatement 
Chemistry of a flue gas combined NO/sub x/ and SO, 
scrubber employing ferrous cysteine additives, 11:44267 
(B;US) 
Air Pollution Control 
FGD maintenance Volume 2: FGD maintenance 
_— elt, 11:42498 (R;US) 
gas desulfurization/denitrification 


using metal-chelate 
wieddnioon 1142500 (F-US) 
Reduction of sulfur dioxide emissions from coal-fired facilities, 
11:44264 (J;US) 
Air Pollution Monitoring 
Chemical instrumentation for field studies of atmospheric wet 
deposition processes, 11:44258 (J;US) 
Atmospheric Chemistry 
Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO, oxidation in cloud 
water, 11:44255 (J;US) 
reactions in clouds, 11:44253 (J;US) 
Chemical instrumentation for field studies of 
deposition processes, 11:44258 (J;US) 
Heterogeneous SO; oxidation and incomplete combustion, 
11:44254 (J;US) 
Method for determination of 6'*O and concentration of H2O: 
in rainwater, 11:44252 (J;US) 


SUN 
Radioastronomy 


Biological Effects 
Interspecfic variation in SOz flux - leaf surface versus internal 
flux, and components of leaf conductance, 11:44232 (R;US) 
Chemical Radiation Effects 


(R;AT;In German) 
Chemical Reaction Kinetics 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Decom;-«ition 
Preliminary study: an electron irradiation procedure for 
adagiiten ct sient Moana eee of large 
firing - and other large industrial equipment. Plt 1, 11:42737 
(R;AT;In German) 


Dissolution 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Ecological Concentration 


Heterogeneous SO; oxidation and incomplete combustion, 
11:44254 (J;US) 
Environmental Impacts 
Effects of SO2 on growth and yield of winter crops grown in 
California. Research report (Final) November 1983-February 
1985, 11:44250 (R;US) 
Mass Transfer 
Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO: oxidation in cloud 
water, 11:44255 (J;US) 


Accommodation coefficients of ozone and sulfur dioxide on 
water surfaces: Their implications on SO: oxidation in cloud 
water, 11:44255 (J;US) 

Heterogeneous SO: oxidation and incomplete combustion, 
11:44254 (J;US) 

Pollution Sources 
Heterogeneous SO: oxidation and incomplete combustion, 
11:44254 (J;US) 


Chemistry of a flue gas combined NO/sub x/ and SO: 
scrubber employing ferrous cysteine additives, 11:44267 


Using natural gas to control SO/sub X//No/sub X/ emissions 
through sorbent injection and reburn technology, 11:44261 
(J;US) 

Radiation Effects 

Preliminary study: an electron irradiation procedure for 
decompostion of SO, and NOsub(x) in exaust gases of large 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 

Decomposition 

Preliminary study: an electron irradiation procedure for 
decompostion of SO: and NOsub(x) in exaust gases of large 
firing - and other large industrial equipment. Pt. 2, 11:42738 
(R;AT;In German) 

Removal 

Using natural gas to control SO/sub X//No/sub X/ emissions 
through sorbent injection and reburn technology, 11:44261 
G;US) 

SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Atmospheric Chemistry 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
Chemical Reaction Yield 
Aqueous-phase reactions in clouds, 11:44253 (J;US) 
SUN 
Manuals 

Handbook of Geophysics and the Space Environment. 4th 

edition (Final), 11:44561 (R;US) 
Radioastronomy 
Radio emission from the sun and stars, 11:44554 (BA;US) 





Plant Growth 
Production and processing of Jerusalem artichokes for ethanol 
manufacture. Final report, 1981-1983, 11:44389 (R;US) 
SUNSPOTS 
Microwave Spectra 
resolution solar microwave observations, 
11:44525 (RA;US) 


Reviews 
Sunspots, 11:44556 (BA;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Creys Malville, Isere, France 
Fuel Pins 
Characteristics of the fabrication of fuel pins of the first core of 
Super-Phenix, 11:42960 (R;FR;In French) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 


Algorithms 
Matrix multiplication on a multicomputer system with 
switchable main memory modules, 11:45580 (BA;US) 
Architecture 
A benchmark of three supercomputers: Fujitsu 
oa Hitachi $810/20, and Cray X-MP/2, 11:45577 


aecieeiininaenidins scientific 
memory architectures, 11:45579 (BA;US) 
Matrix multiplication on a multicomputer system with 
switchable main memory modules, 11:45580 (BA;US) 
Evaluations 


for shared 


A benchmark comparison of three supercomputers: Fujitsu 
VP-200, Hitachi $810/20, and Cray X-MP/2, 11:45577 
(BA;US) 

FORTRAN 

Anomaly reporting - A tool for debugging and 

parallel numerical algorithms, 11:45578 (BA;US) 


Manuals 
Advanced guide to programming the Caltech hypercube. 
Volume 2. (A primer), 11:45550 ae 
Beginner's guide to programming the Caltech hypercube. 
Volume 1. (A primer), 11:45552 (R;US) 
User’s introductory guide (HM-256), 11:45549 (R;US) 
Memory Devices 
Matrix multiplication on a multicomputer system with 
switchable main memory modules, 11:45580 (BA;US) 
Parallel Processing 
An approach to partitioning scientific computations for shared 
memory architectures, 11:45579 (BA;US) 
Anomaly oom A tool for 


debugging and 
parallel numerical algorithms, 11:45578 (BA;US) 
Performance 


Performance of the Mark II and Intel Hypercubes, 11:45548 
(R;US) 


Advanced guide to programming the Caltech hypercube. 
Volume 2. (A primer), 11:45550 (R;US) 
Solving scientific problems on hypercube parallel computers, 
11:45546 (R;US) 
User's introductory guide (HM-256), 11:45549 (R;US) 
Task Scheduling 
Combinatorial optimization of the computational load balance 
for a hypercube supercomputer, 11:45545 (R;US) 
SUPERCONDUCTING CABLES 
Fabrication 
Method for fabricating multi-strand superconducting cable, 
11:43991 (P;US) 


Research Programs 
Cable insulation development (1). Superconducting 
transmission system development (2). Semiannual cepa 1 
April 1985-30 September 1985, 11:42878 (R;US) 
INDUCTING CO) 
A Codes 
Stability analysis code ‘ALPHE II’ for forced-cooled 
superconducting coils, 11:45459 (R;JP;In Japanese) 
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Electric Currents 
Current lead thermal analysis code ‘CURRENT’, 11:45458 
(R;JP;In Japanese) 


Stability analysis code ‘ALPHE II’ for forced-cooled 
superconducting coils, 11:45459 (R;JP;In Japanese) 


Stability analysis code ‘ALPHE II’ for forced-cooled 
superconducting coils, 11:45459 (R;JP;In Japanese) 
Thermal Analysis 
Current lead thermal analysis code ‘CURRENT’, 11:45458 


(R;JP;In Japanese) 
INDUCTING 
Magnetic Flux 
generation of 
superconductors, 11:45184 (J;US) 
Thermoelectric generation of 
superconductors, 11:45184 (J;US) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Josephson Effect 
Tunneling effect in superconductors with magnetic impurities, 


11:45182 (R;XA) 
INDUCTING MAGNETS 
AC Losses 
Evaluation of pulsed losses of 20 MJ superconducting coils, 
11:45449 (R;JP;In Japanese) 
Design 
Software architecture for the ORNL large-coil test facility 
data system, 11:45569 (J;US) 
Power Losses 
Evaluation of pulsed losses of 20 MJ superconducting coils, 
11:45449 (R;JP;In Japanese) 


Research Programs 
Development of superconducting electromagnets, 11:44158 
(RA;JP;In Japanese) 
SUPERCONDUCTING WIRES 
AC Losses 
Nb wires with ultra-fine filaments for 50-60 Hz use: influence 
of the filament diameter upon losses, 11:43948 (R;FR) 


Fabrication 
processed high field 


ic flux in thin-film 


ic flux in thin-film 


NbsSn(Ti) powder metallurgy 
superconductors, 11:43545 $43 Gi; US) 


Ultra-fine NbTi filament wires for A.C. use, 11:43947 (R;FR) 
SUPERCONDUCTIVITY 
Order Parameters 
Spontaneous symmetry breakdown in gauge theories, 11:44823 
(RA;PL) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
Improved ambient-pressure organic superconductor 
(Bis(ethylenedithio)TTF-MXa), 11:43783 (P;US) 
Current 


Fusion technology projects. Semi-annual progress report July- 
December 1984, 11:45445 (R;NL) 
Energy Losses 
Low-rf-loss juctive thin-film alloys. Annual report, 1 
June 1984-31 May 1985, 11:43421 (R;US) 
Heat Transfer 
Transient heat transport in superfluid helium in cylindrical 
geometry, 11:44019 (R;US) 
Kapitza Resistance 
Thermal impedance to normal and superconducting metals, 
11:43550 (J;US) 
Conductivity 


to normal and superconducting metals, 


impedance 
11:43550 (J;US) 
Thin Films 
Low-rf-loss 
June 1984-31 May 1985, 11:43421 (R;US) 


luctive thin-film alloys. Annual report, 1 


New opportunities for coal utilization, 11:42535 (RA;US) 
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ields 
Reactions of low-rank coals in supercritical methanol, 11:42481 


Spectra 
TUE and IRAS observations of luminous M stars with varying 
gas-to dust ratios, 11:44494 (RA;US) 
SUPERGRAVITY 
Field Equations 
Colliding plane waves in N-italic = 1 classical supergravity, 
11:45236 (J;US) 
Flavor Model 
New flavor violations supergravity models, 11:45243 (J;NL) 
Sigma Model 
Heterotic o-models and conformal supergravity in two 
dimensions, 11:44815 (R;XA) 
Tensors 
Superconformal tensor calculus and matter couplings in six 
dimensions, 11:45200 (R;XA) 
Topological Foliation 
Supergravity has been recoded into supersheaf theory 
language, 11:45227 (R;SU;In Russian) 
SUPERHEATERS 
Computerized Simulation 
Statistical analysis of duplex-tube performance in Experimental 
Breeder Reactor II superheater SU-712, 11:42965 (J;US) 
Heat Pipes 
Statistical analysis of duplex-tube performance in Experimental 
Breeder Reactor II superheater SU-712, 11:42965 (J;US) 
Performance 
Statistical analysis of duplex-tube performance in Experimental 
Breeder Reactor II superheater SU-712, 11:42965 (J;US) 
SUPERLATTICES 
Charged-Particle Transport 
Diffusion dynamics of holes in In/sub x-italic/Ga/sub 1-//sub 
x-italic/As/GaAs strained-layer superlattices, 11:43764 
(J;US) 
Electronic Structure 
Stark ladder density of states in a finite crystal, 11:44598 
(R;XA) 
Fabrication 


Conditions for uniform growth of GaAs/sub 1-//sub x- 
italic/P/sub x-italic/ superlattices, 11:43751 (J;US) 

Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:43756 (J;US) 


Microstructure 
Molecular beam epitaxial growth of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 
Molecular Beam Epitaxy 
Molecular beam epitaxial growth of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 
Order-Disorder Transformations 
CPA study of the phonon structure of disordered superlattices, 
11:45154 (R;XA) 
Physical Radiation Effects 
Zinc-implantation-disordered (InGa)As/GaAs strained-layer 
superlattice diodes, 11:43753 (J;US) 


Polarons 
Propagation of electromagnetic waves in superlattices, 
11:45155 (R;XA) 
OVAE 
Equations of State 
Supernovae and high density nuclear matter, 11:44461 (R;US) 
Y 


Gauge Invariance 
Supersymmetry anomaly in two dimensions, 11:44857 (J;NL) 
Group Theory 
Group-theoretical approach to extended conformal 
supersymmetry: Functional space realizations and invariant 
differential operators, 11:44802 (R:XA) 
Mathematics 
AKNS scheme and its infinite conserved currents, 
11:45257 (R;XA) 
Problems 


Nonlinear 
Super extension of WKI integrable systems, 11:45195 (R;XA) 
Radiative Corrections 


Radiative corrections in compactified superstring models, 
11:44859 (J;NL) 


String Models 
Locally supersymmetric o-model with Wess-Zumino term in 
two dimensions and critical dimensions for strings, 11:44803 
(R;XA) 
Radiative corrections in compactified superstring models, 
11:44859 (J;NL) 
eS Se oe eee 
super Yang-Mills fields, 11:44858 (J;NL) 
qurunvent ian Ramcoaillary 
See RADIOTHERAPY 
SUPPLY AND DEMAND 
Computerized Simulation 
Energy scenario analysis with mi : a Free World 
oil market model, 11:42546 (J;US) 


Forecasting 
Energy scenario analysis with microcomputers: a Free World 

oil market model, 11:42546 (J;US) 
SUPPORTS 

See also FOUNDATIONS 

Control Equipment 
Motorized control for mirror mount apparatus, 11:43980 
(P;US) 


Dynamic Loads 
interaction of elastic plates on discrete 


Dynamic nonlinear 
supports, 11:43952 (RA;BR) 
Stress Analysis 


Dynamic nonlinear interaction 
supports, 11:43952 (RA;BR) 
SURFACE AIR 
Radionuclide Migration 
Radon and remedial action in Spokane River Valley 
residences: an interim report, 11:44275 (R;US) 
SURFACE BARRIER DETECTORS 
Feasibility study for field monitoring of water supplies for 
radioactivity. Final report on Phase 1, 11:44308 (R;US) 
Fowler-Nordheim Theory 
Photoelectric effect in surface-barrier structures, 11:43654 
(R;XA) 
Materials 


Silicon surface barrier detector for fusion neutron 
spectroscopy, 11:45312 (J;US) 
Performance Testing 
Silicon surface barrier detector for fusion neutron 
spectroscopy, 11:45312 (J;US) 


Photoemission 
Photoelectric effect in surface-barrier structures, 11:43654 
(R;XA) 


Quantum Efficiency 
Silicon surface barrier detector for fusion neutron 
ae 11:45312 (J;US) 
SURFACE MINING 
Bucket Wheel Excavators 
Analysis of productivity trends at a surface coal mine 
a shovel and bucket wheel excavator, 11:42505 (J;SU) 


of elastic plates on discrete 


Productivity 
Analysis of productivity trends at a surface coal mine utilizing 
a shovel and bucket wheel excavator, 11:42505 (J;SU) 
SURFACE TENSION 
Numerical Solution 
Fluid interfaces in the absence of gravity, 11:44671 (R;US) 
P Codes 
Fluid interfaces in the absence of gravity, 11:44671 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 


STREAMS 
WATER RESERVOIRS 
Water Pollution 
National Surface Water Survey: Eastern Lake Survey Phase 1 
- synoptic chemistry. Field operations report, 11:44302 
(R;US) 
SURFACES 
Order-Disorder Transformations 
Comment on “Reliability of low-energy electron diffraction for 
studies of surface order-disorder phenomena”, 11:45179 
(J;US) 





Wear 
Characterization of ion-implanted and laser-processed wear 
surfaces. Final report, 1 December 1984-28 February 1986, 
11:43608 (R;US) 
SURPLUS POWER 
Power Transmission 
Exchange of current BPA surplus power for future power 
from certain companies’ share of WNP-3 to settle a dispute 
over construction delay. Record of decision. Volume II. 
Exhibits, 11:43235 (R;US) 
Exchange of current BPA surplus power for future power 
from certain companies’ share of WNP-3 to settle a dispute 
over construction delay. Record of decision. Volume I, 
11:43179 (R;US) 
SUR’ 
Image Scanners 
Very low bandwidth, unattended imager for surveillance 
applications, 11:44062 (R;US) 
SURVEYS 
Data Acquisition 
Pacific Northwest nonresidential energy survey: survey design, 
11:43259 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWITCHES 
See also PLASMA SWITCHES 
Plasma Expansion 
Numerical simulation of a low-density plasma erosion opening 
switch, 11:44054 (J;US) 


Specifications 
Multi-megavolt low jitter multistage switch, 11:45511 (P;US) 
SYCAMORES 
Morphology 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:44383 (R;US) 
Plant Growth 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:44383 (R;US) 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYDSVENSKA KRAFT AB REACTOR 2 
See BARSEBAECK-2 REACTOR 
SYMMETRY 


See also CHIRAL SYMMETRY 
SUPERSYMMETRY 


Conservation Laws 
Noether’s theorem, 11:44818 (R;BR) 
SYMMETRY BREAKING 


Spontaneous symmetry breakdown in gsuge theories, 11:44823 


See AUTONOMIC NERVOUS SYSTEM 
SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION 


Oe 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory, 11:43843 
(B;US) 
Research 


Programs 
Proceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory, 11:43843 
(B;US) 
SYNCHROTRON RADIATION SOURCES 
See also i PHOTON FACTORY 


X Radiation 
Inelastic X-ray scattering, 11:43815 (BA;US) 
SYNTHESIS GAS 
Mixtures 
Molecular theory and computer-simulation studies of natural 
and synthetic gas mixtures. Annual report, January 1, 1985- 
December 31, 1985, 11:42575 (R;US) 
SYNTHETIC FUELS 
See also PYROLYTIC OILS 
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Economics 
Keynote address, 11:42443 (RA;US) 
Research Pregrams 
Keynote address, 11:42443 (RA;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 
Used in the fields of technology research and management for 
scales mush os the calaphaion-of fithore dato ond 
reliability studies of systems and components. 
Expert Systems 
Use of expert systems in system studies, 11:45565 (R;US) 


T 


T CODES 
Crown geometry of plantation-grown American sycamore and 
its simulation, 11:44383 (R;US) 
TLWorkstation code: version 1.0. Volume 6: TLOP manual, 
11:42887 (R;US) 
T MATRIX 
See S MATRIX 
TACHYONS 
Equations of Motion 
String propagation in a tachyon ne. 11:44852 (J;US) 
TANDEM ELECTROSTATIC ACCELERATO! 
Prior to February 1979,information mee to Van de Graaff 
Accelerators. 
See also JAERI TANDEM ACCELERATOR 
Beam Moritors 
Current logarithmic amplifier for the JAERI tandem 
accelerator, 11:44110 (R;JP;In Japanese) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TARA DEVICES 
TMX DEVICES 
Magnet Coils 
Induced azimuthal electric fields in a tandem mirror with 
throttle coils, 11:45300 (J;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANTALATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Lattices 
EPR studies of some f/sup n/ and d/sup n/ electronic 
: impurities in KTaO; single crystals, 11:43677 (RA;US) 
Phase Transformations 
Critical quasielastic light scattering in KTa/sub 0.968/Nb/sub 
0.032/Os, 11:43678 (RA;US) 
TANTALUM 


Spectra 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
Ton-Atom Collisions 
Energetic cluster impacts on thin gold and tantalum films, 
11:44644 (J;US) 
Sorptive Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
X-Ray Fluorescence 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
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TANTALUM 181 
Electric Fields 
Gradient of electric field on ***Ta nucleus in 
Tasub(0.99)Hfsub(0.01)B2, 11:45020 (RA;SU;In Russian) 
TANTALUM 182 
Beta Decay 
Characteristics of the *Eu and '**Ta decay transitions, 
11:45003 (RA;SU;In Russian) 
TANTALUM CARBIDES 
Physical Radiation Effects 
Electron spectroscopic studies of tantalum carbide, 11:43591 
(RA;US) 
Preparation and characterization of the (100) surface of 
tantalum carbide, 11:43590 (RA;US) 
TANTALUM OXIDES 


Hydridation 
Distribution of hydrogen in the NPL standard Tae Os films, 
11:43575 (R;GB) 
TAR 


See also BITUMENS 
COAL TAR 


Compounds 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARA DEVICES 
Computerized Control Systems 
system, 11:45499 (J;US) 
Data Acquisition Systems 
system, 11:45499 (J;US) 
Loss Cone 
Double parallel-plate electrostatic analyzer for Tara end-loss 
studies, 11:45321 (J;US) 
Plasma Diagnostics 
137-GHz gyrotron diagnostic for instability studies in Tara, 
11:45355 (J;US) 
Double parallel-plate electrostatic analyzer for Tara end-loss 
studies, 11:45321 (J;US) 
ECE diagnostic for the TARA tandem mirror machine using a 
Michelson interferometer, 11:45349 (J;US) 
in the Tara tandem mirror central cell, 


Thomson 
11:45325 (J;US) 
Instability 


137-GHz 
11:45355 (J;US) 
Research Programs 


for instability studies in Tara, 


tandem mirror research program for FY87 presented 
to the MFAC subcommittee on mirror research, July 8-9, 
1986, 11:45483 (R;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 


HAFNIUM 180 TARGET 


Numerical simulation of the laser-target interaction and blast- 
wave formation in the DNA/NRL (Defense Nuclear 
Agency/Naval Research Laboratory) laser experiment. 

Memorandum report, 11:45526 (R;US) 


Preparation 
Preparation of thin film targets for heavy ions, 11:44603 
wae 
SCHEDULING 


Combinatorial optimization of the computational load balance 
for a hypercube supercomputer, 11:45545 (R;US) 


Optimization 
- Combinatorial optimization of the computational load balance 
for a hypercube supercomputer, 11:45545 (R;US) 


Gas Chromatography 

Chromatographic assay i aitipetircsstutnietelliaty 
phosphate, 11:43787 (R;IN) 
Chromatography 


Thin-Layer 
Chromatographic assay of degradation products of tributyl 
phosphate, 11:43787 (R;IN) 
TECHNETIUM 99 


Diagnostic Uses 
Experience with abdominal gamma imaging in patients with 
Dlceding of the lower digestive tube, 11:44366 (RA:MX:In 


Spanish) 
Sup(99m)Tc generator preparation for utilization in nuclear 
medicine, 11:43922 (RA;MX;In Spanish) 
Production 
Sup(99m)Tc generator preparation for utilization in nuclear 
seen {seas (RAK Aa Speak) 
Radiation Monitoring 
-Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 





TECHNETIUM 99 
Radiation Monitoring 


Austria, Danube, March, Thaya, sewage treatment plants in 
Vienna, Klagenfurt, Salzburg and Innsbruck, aerosols in 
Vienna and Klagenfurt), 11:44309 (RA;AT;In German) 


Separation Processes 
Results of research development in the partitioning technology 


for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 
Uses 


Therapeutic 

Sup(99m)Tc generator preparation for utilization in nuclear 
medicine, 11:43922 (RA;MX;In Spanish) 
TECHNOLOGY TRANSFER 

Marketing 

Commercializing EPRI technology, 11:43175 (J;US) 

TEFLON 

Chemical Reactions 


Use of x-ray powder diffractometry in combination with SEM 
and microencapsulation 


Preparation 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [MeCsH,)sUkE 
( = §, Se, Te) and the crystal structures of [MeCsHi)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
Structure 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsHi)sUhE 
= §, Se, Te) and the crystal structures of [(MeCsH,)sU 
hS and GleCsH,)sUOPPhs, 11:43929 (J;US) 

URIUM 


Deposition 
Tellurium release, transport, and deposition behavior noted 
from integral fuels testing, 11:43101 (J;US) 


Transport 
Tellurium release, transport, and deposition behavior noted 
from integral fuels testing, 11:43101 (J;US) 
TELLURIUM 121 


K —— 
capture probabilities in the **"Te and ‘Cs nuclear decay, 
* aoe (RA;SU;In Russian) 
TELLURIUM COMPOUNDS 
See also TELLURIDES 
Chemical Reactions 
Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sU,E 
(E = §, Se, Te) and the crystal structures of [MeCsH,)sU 
kS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 


Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH,)sU,E 
€ = §, Se, Te) and the crystal structures of [(MeCsH,)sU 
hS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 


See ALKYLATING AGENTS 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 


Analysis 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 


Spectroscopy of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
TERBIUM 150 
Energy Levels 


Nuclear data sheets for A = 150/sup */, 11:45029 (J;US) 
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Energy-Level Transitions 
Nuclear data sheets for A = 
TERBIUM 157 
‘E1-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
TERBIUM 159 
Energy Levels 
Quasiparticle-vibrational states of Tb, 11:44988 (RA;SU;In 
Russian) 
TERBIUM 159 TARGET 
Alpha Reactions 
Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 
Neutron Reactions 
Nuclear reactions and structure: neutron physics, 11:44973 
(RA;ZA) 
Nitrogen 14 Reactions 
Study of the **N + Tb reaction between 12 and 22 
MeV/nucleon, 11:45028 (RA;NL) 
TERBIUM ALLOYS 
Crystal Structure 
8°Y NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 
TERMINAL FACILITIES 
Capacity 


150/sup */, 11:45029 (J;US) 


Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 
TERNARY ALLOY SYSTEMS 
Permeability 


Tracer diffusion in ternary alloys, 11:43445 (R;XA) 
TERPENES 


Pathways 
Fuel oils from Euphorbs and other higher plants, 11:42755 
(R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 
Computerized Simulation 
Water balance calculations and net production of perennial 
vegetation in the northern Mojave Desert, 11:44285 (J;US) 
Mathematical Models 
Water balance calculations and net production of perennial 
vegetation in the northern Mojave Desert, 11:44285 (J;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Architecture 
An automatic control and data logging system for the 
determination of magnetic properties of materials for 
nondestructive evaluation, 11:43562 (BA;US) 
Computerized Control Systems 
An automatic control and data logging system for the 
determination of magnetic properties of materials for 
nondestructive evaluation, 11:43562 (BA;US) 
control and system for the rf test 
facility, 11:45498 (J;US) 
Data Acquisition Systems 
An automatic control and data logging system for the 
determination of magnetic properties of materials for 
nondestructive evaluation, 11:43562 (BA;US) 
control and data-acquisition system for the rf test 
facility, 11:45498 (J;US) 


National Low-Temperature Neutron Irradiation Facility: a 
status report, 11:45478 (RA;US) 


Safety 
Safety analysis of the existing 804 and 845 firing facilities, 
11:44209 (R;US) 


Safety analysis of the existing 851 Firing Facility, 11:44210 
(R;US) 


Safety analysis of the existing 850 Firing Facility, 11:44211 
(R;US) 
Spatial Resolution 
ing of subsurface artifacts with the analytic signal, 
11:44051 (BA;US) 
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Time Resolution 
ing of subsurface artifacts with the analytic signal, 
11:44051 (BA;US) 


Transducers 
The effects of surface on subsurface defect detection 
using acoustic microscopy, 11:44042 (BA;US) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDROFURAN 
Chemical 


Reactions 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsH,)sU 
h[p-eta4eta*-CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [((MeCsH,)sUhE 
= §, Se, Te) and the crystal structures of [@MeCsH,)sU 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 

Crystal Structure 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sUhE 
(E = §, Se, Te) and the crystal structures of [(@MeCsH,)sU 
}S and (MeCsH,)sUOPPhs, 11:43929 (J;US) 

TETRATHIAFULVALENE 
See TTF 
TEXAS 


Cultural resources survey and assessment of the proposed 
Department of Energy Freeport to Texas City pipeline, 
Brazoria and Galveston Counties, Texas. Final report, 
11:42551 (R;US) 

TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 

TEXT DEVICES 

ECR Heating 
ECRH absorption and propagation studies via collective 

scattering, 11:45354 (J; os) 

Ion Temperature 

Ion temperature profile measurements using the far line wings 

of H-italic/sub a/, 11:45364 (J;US) 

Plasma Diagnostics 

Application of coincidence i 

measurements, 11:45313 (J;US) 

Cw dye laser system for Li-beam spectroscopy in a tokamak, 

11:45331 (J;US) 

Digital complex demodulation applied to interferometry, 

11:45357 (J;US) 

ECRH absorption and propagation studies via collective 

‘Thomson scattering, 11:45354 ae US) 

, twin-frequency FIR lasers for plasma diagnostic 
applications, 11:45356 (J;US) 
Ion temperature profile measurements using the far line wings 
of H-italic/sub a/, 11:45364 (J;US) 
Plasma density and poloidal field measurements on TEXT 
using an injected lithium beam (invited), 11:45360 (J;US) 
Plasma Instability 
ECRH absorption and propagation studies via collective 
Thomson scattering, 11:45354 (J;US) 
TEXTILE Y 


Conservation 

Hot boiler feedwater for textile finishing, 11:43368 (RA;US) 
Fuel Systems 
Multifuel boiler system at a major yarn spinning and dyeing 

company, 11:43366 (RA;US) 

Waste Heat Utilization 

Hot boiler feedwater for textile finishing, 11:43368 (RA;US) 

TEXTILES 


Applications of chemicals to substrates without the use of 
liquids: solid-on-solid Technical progress report 
No. 8, April 1-June 30, 1986, 11:43415 (R;US) 
TEXTOR TOKAMAK 
Deposits 
Deuterium fluxes in the TEXTOR plasma edge using 


deposition probe techniques, 11:45468 mau 


Time-resolved impurity fluxes in the TEXTOR plasma edge, 
11:45467 (RA;US) 


TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Computerized Control Systems 
Diagnostic software development for TFTR, 11:45338 (J;US) 
Cyclotron Radiation 
Electron cyclotron measurements with the fast-scanning 
heterodyne radiometer on the tokamak fusion test reactor, 
11:45352 (J;US) 
Data Acquisition Systems 
TFTR CAMAC data-acquisition system, 11:45572 (J;US) 
Electron Temperature 
Electron cyclotron measurements with the fast-scanning 
heterodyne radiometer on the tokamak fusion test reactor, 
11:45352 (J;US) 
Fuel Injection Systems 
Design and implementation of a control system for a deuterium 
pellet injector, 11:45492 (J;US) 


Evaluation of soft x-ray average recombination coefficient and 
average charge for metallic impurities in beam-heated 
plasmas, 11:45388 (J;US) 

Toroidal variation of power radiated from TFTR, 11:45377 
G;US) 

Information Systems 
TFTR data management system, 11:45571 (J;US) 
Tonization 
ee en nen ee 
verage charge for metallic impurities in beam-heated 
onan 11:45388 (J;US) 
Magnetic Fields 
Feasibility study of using the TFTR Thomson scattering 
system for q-italic profile measurements, 11:45327 (J;US) 
Multi-Channel Analyzers 
i ics for TFTR neutral beam species measurement, 
11:45373 (J;US) 
Neutral Atom Beam Injection ‘ 

Neutral beam interlock system on TFTR using infrared 

pyrometry, 11:45372 (J;US) 
Neutron Spectra 

Neutron and hard x-ray measurements during pellet deposition 

in TFTR, 11:45281 (R;US) 
Pellet Injection 

Pellet injectors for the tokamak fusion test reactor, 11:45432 

(R;US) 
Plasma Diagnostics 

Analysis of highly 
11:45378 (J;US) 

Analysis programs and standardization of the neutron 
activation system at TFTR, eee 

fusion product 


Application of 
of alpha particles in tokamaks 


asymmetric radiation loss profiles in TFTR, 


coincidence 
measurements, 11:45313 G; os 
Approaches to the 
(invited), 11:45306 (J;US) 
CHERS software system: A microVAX-based diagnostic, 
11:45570 (J;US) 
Design concepts for compact mass/energy charge exchange 
analyzers, 11:45323 (J;US) 
Detector array for the measurement of the 14.7-MeV proton 
emission from TFTR, 11:45315 Ox US) 
Diagnostic software for TFTR, 11:45338 (J;US) 
i for TFTR neutral beam species measurement, 
11:45373 (J;US) 


Diagnostic 
G;US) 

Electron cyclotron measurements with the fast-scanning 
heterodyne radiometer on the tokamak fusion test reactor, 
11:45352 (J;US) 

a of soft x-ray average recombination coefficient and 

\verage charge for metallic impurities in beam-heated 

ona 11:45388 (J;US) 

Feasibility study of using the TFTR Thomson scattering 
system for q-italic profile measurements, 11:45327 (J;US) 


of the TFTR XIS system, 11:45386 





TFTR TOKAMAK 
Plasma Diagnostics 


Measurements of Faraday rotation in TFTR plasmas, 11:45359 


oe 
Thomson scattering systems with high spatial 
"sacs Grete 11:45333 (J;US) 
Neutral beam interlock system on TFTR using infrared 


eee. 11:45372 Gus) US) 
leutron diagnostics on TFTR utilizing the Campbelling 
Poole 11:45309 (J;US) 
Neutron fluctuation measurements on TFTR, 11:45314 (J;US) 
Novel spatial scanning method for tokamak spectroscopy, 
11:45361 (J;US) 
Nuclear reaction diagnostics of fast confined and escaping 
alpha particles, 11:45317 (J;US) 
Probabilistic model of x-ray PHA data, 11:45342 (J;US) 
Probes for edge plasma studies of TFTR (invited), 11:45381 


G;US) 
Scintillation detector for escaping alphas and tritons in TFTR, 
11:45316 (;US) 
SPRED upgrade: High-resolution grating and 
absolute calibrations, 11:45368 (J;US) 
TFTR CAMAC data-acquisition system, 11:45572 (J;US) 
TFTR diagnostic neutral beam, 11:45371 (J;US) 
TFTR edge Thomson scattering system, 11:45326 (J;US) 
TFTR Mirnov loop system, 11:45379 (J;US) 
TFTR vertical x-ray imaging system, 11:45385 (J;US) 
Toroidal variation of power radiated from TFTR, 11:45377 
(J;US) 
Use of graphite in Langmuir-calorimeter probe heads, 11:45376 
G;US) 
Vertical high-resolution Bragg x-ray spectrometer for the 
tokamak fusion test reactor, 11:45387 (J;US) 
Power Losses 
Analysis of highly asymmetric radiation loss profiles in TFTR, 
11:45378 (J;US) 


Evaluation of soft x-ray average recombination coefficient and 
average charge for metallic impurities in beam-heated 
plasmas, 11:45388 (J;US) 
Rotating Plasma 
Measurements of the toroidal plasma rotation velocity in 
TFTR major-radius compression experiments with auxiliary 
neutral beam heating, 11:45285 (R;US) 
Thermonuclear Reactions 
Fusion-neutron in the TFTR with deuterium 
ieee 11:45481 (R;US) 
X-Ray Spectra 
Neutron and hard x-ray measurements during pellet deposition 
in TFTR, 11:45281 (R;US) 
THALLIUM 201 
Radiation Monitoring 
Gamma emitting artificial radionuclides in the environment 
(An inventory in Austria, surface waters in Northeastern 


Effect of thermal effluents from the Savannah River Plant on 
leaf decomposition rates in onsite creeks and the Savannah 
River, 11:44314 (R;US) 

ENERGY STORAGE EQUIPMENT 
Energy Balance 
Formulation and numerical resolution of conditions 


applied to underground tubular heat regenerators, 11:43149 
(R:FR;In French) 
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Energy Efficiency 
Formulation and numerical resolution of boundary conditions 
applied to underground tubular heat regenerators, 11:43149 
(R;FR;In French) 


Electric thermal storage in the warm room concept, 11:43244 
(J;US) 
Performance Testing 
oo total system approach to ice storage designing can 
an economic solution while improving total system 
om, 11:43355 (J;US) 
Operating experience of a chilled water storage system, 
11:43353 (J;US) 
Stratified chilled water thermal storage system, 11:43354 (J;US) 
THERMAL INSULATION 
Materials 
Insulating polymer concrete for LNG impounding dikes, 
11:42582 (R;US) 


Meetings 
Proceedings of Third European Symposium on 
Materials in Space Environment, 11:43609 (R;FR) 
Testing 
Insulated siding. Quarterly technical progress report, 11:43317 
(R;US) 
NEUTRONS 


Lengths 
Thermal-neutron scattering | and cross sections for 
condensed-matter research, 11:45122 (R;CA) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 


Methods to assess impacts on Hudson River white 
October 1, 1978-September 30, 1979, 11:42876 (R;US) 
Modular Structures 
Status and ison of modular generation technologies, 
11:43253 (J;US) 


Corrosion problems in condensers of thermal power plants 
(fossil and nuclear), 11:42869 (R;BR;In Portuguese) 
Steam Condensers 
Corrosion problems in condensers of thermal power plants 
(fossil and nuclear), 11:42869 (R;BR;In Portuguese) 
THERMAL SHIELDS 
Thermal Diffusivity 
Thermal diffusivity of internal insulation layer of HENDEL 
hot gas duct, 11:42952 (R;JP) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMOCOUPLES 


Reliability 
Decalibration of tungsten-rhenium thermocouples 
measurement of fuel temperature, 11:42912 (J;US) 
THERMODYNAMICS 
Meetings 


Problems of calorimetry and chemical 
Collection of addited reports, 11:43846 (R;DD) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Radioisotope Heat Sources 
General-purpose heat source safety verification test series: 
SVT-11 through SVT-13, 11:43069 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Performance 
TLD-700 gamma measurements in mixed neutron-gamma 
radiation fields, 11:44418 (J;GB) 
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THERMOLUMINESCENT DOSIMETRY 
Comparisons 


TLD-700 gamma measurements in mixed neutron-gamma 
radiation fields, 11:44418 (J;GB) 
THERMONUCLEAR DEVICES 
See also ICF DEVICES 
Limiters 
Analysis of graphite-hydrogen-methane kinetics above 1600 K, 
11:45506 (J;US) 
Plasma Simulation 
Magnetic-fusion data analysis at Los Alamos, 11:45573 (J;US) 
THERMONUCLEAR FUELS 
Fabrication 
Study on a multi-component palladium —_ membrane for the 
fusion fuel cleanup system. Material test-1: mechanical 
property, 11:45460 (R;JP;In Japanese) 
Membranes 
Study on a multi-component palladium alloy membrane for the 
fusion fuel cleanup system. Material test-1: mechanical 
property, 11:45460 (R;JP;In Japanese) 
THERMONUCLEAR IGNITION 
Compact copper coil ignition tokamak devices, 11:45507 (J;US) 
THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with 
THERMONUCLEAR REACTORS.) 
Data 
International Bulletin on Atomic and Molecular Data for 
Fusion. No. 29, 11:45267 (R;XA) 
International Bulletin on Atomic and Molecular Data for 
Fusion. No. 31, 11:45269 (R;XA) 
International Bulletin on Atomic and Molecular Data for 
Fusion. No. 30, 11:45268 (R;XA) 
Neutron Detection 
Ultrafast neutron detector, 11:45512 (P;US) 
THERMONUCLEAR REACTOR MATERIALS 
Embrittlement 
Control of helium effects in irradiated materials based on 
theory and experiment, 11:43430 (R;US) 
Materials Testing 
Damage analysis and fundamental studies. Quarterly 
report, January-March 1986, 11:45441 (R;US) 
Neutron Reactions 
Control of helium effects in irradiated materials based on 
theory and experiment, 11:43430 (R;US) 
Physical Radiation Effects 
istivity of copper irradiated at 4.4 K by spallation 
neutrons, 11:45476 (RA;US) 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
Organic materials for fusion reactor applications, 11:45477 
(RA;US) 
Synergistic effects in plasma surface interactions, 11:45473 
(RA;US) 
Test Facilities 
National Low-Temperature Neutron Irradiation Facility: a 
status report, 11:45478 (RA;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain ao eee 
thermonuclear reactors are discussed. 
See also TOKAMAK TYPE REACTORS 
Computerized Control Systems 
General distributed control system for fusion experiments, 
11:45500 (J;US) 


General distributed control system for fusion experiments, 
11:45500 (J;US) 
Electric Currents 
Fiber-optic heterodyne phase-shift measurement of plasma 
current, 11:45420 (J;US) 
Neutron Leakage 
Measurements of neutron leakage spectra from 16 cm radius 
nickel sphere, 11:45465 (R;JP) 
Plasma Diagnostics 
Fiber-optic heterodyne 
current, 11:45420 (J;US) 


ift measurement of plasma 


THORIUM 230 


Research Programs 
Fusion technology projects. Semi-annual progress report July- 
December 1984, 11:45445 (R;NL) 
Reviews 
Look at the fusion reactor technology, 11:45429 (R;IN) 


Inherent/passive safety for fusion, 11:45446 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THERMOS REACTOR 
District Heating 
Small heating reactors for local heating of communities, 
11:42986 (R;CH;In German) 
THERMOSPHERE 
Plasma Waves 
Morphological study of waves in the thermosphere using DE-2 
observations. Final Technical Report, 11:44563 (R;US) 
THETA PINCH 
Plasma Diagnostics 
Reconstruction of m-italic = 1 MHD modes from projections, 
11:45413 (J;US) 
Instability 


ion of m-italic = 1 MHD modes from projections, 
11:45413 (J;US) 
THF 
See TETRAHYDROFURAN 
THIN FILMS 
Adhesion 
Decohesion of thin films from ceramic substrates, 11:43416 
(R;US) 
Chemical Preparation 
Rapid precipitation of low vapor pressure solids from 
supercritical fluid solutions: the formation of thin films and 
powders, 11:43865 (J;US) 


Heat mirror characteristics of photolytically produced indium 
tin oxide thin films, 11:43580 (R;XA) 
Sample Preparation 
Preparation of thin film targets for heavy ions, 11:44603 
(R;JP;In Japanese) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOETHERS 
See SULFIDES 
THIOLS 
See also CYSTEINE 
Differential sensitivity of duckweeds (Lemnaceae) to sulfite: I. 
Carbon assimilation and frond replication rate as factors 
influencing sulfite phytotoxicity, 11:44428 (R;US) 
THIRRING MODEL 
Mass 
Mass perturbation in the Thirring model, 11:44820 (R;BR) 
THOMSON SCATTERING 
Visible Radiation 
Molecular origin of background light in Thomson scattering 
measurements, 11:45283 (R;US) 
THORIUM 
Material Balance 
Historical nuclear materials balance report for the former 
AEC-owned Weldon Chemical Plant, Weldon 
Spring, Missouri, 11:42723 (R;US) 
THORIUM 228 
Energy Levels 
Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 
THORIUM 230 
Levels 
Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 





Analysis of properties of low-lying states of even-even Ra and 
Th isotopes in the-framework of the interacting boson 
model, 11:45046 (RA;SU;In Russian) 

Fast Fission 

Measurements of fast neutron induced fission cross sections, 

11:45052 (RA;JP) 
Moments 


Low-lying isovector mode of the oscillations and 
the Coriolis mixing of the 8, Ksup(7)=sup(+-) and y- 
vibrational bands (7"*Th nucleus sample), 11:45047 
(RA;SU;In Russian) 

States 


Low-lying isovector mode of the oscillations and 
the Coriolis mixing of the 8, Ksup(7)= 1sup(+) and y- 
vibrational bands (7**Th nucleus sample), 11:45047 
(RA;SU;In Russian) 

THORIUM 232 TARGET 
Neutron Reactions 
Nuclear reactions and structure: neutron physics, 11:44973 


Resonant 
11:43842 (BA;US) 
Electronic Structure 


Resonant 
11:43842 (BA;US) 


studies of “empty-f" materials, 


Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 
RIUM CYCLE 


Nuclear Data Collections 
Thorium loaded reactors and nuclear data required for their 
design, 11:42980 (RA;JP) 
Total Cross Sections 
Thorium loaded reactors and nuclear data required for their 
design, 11:42980 (RA;JP) 
THORIUM D 
See LEAD 208 
THORIUM OXIDES 
See also ZIRCONOLITE 
Absorption Spectra 
Resonant i 
11:43842 (BA;US) 
Structure 


studies of “empty-f” materials, 


studies of “empty-f” materials, 


Resonant i 
11:43842 (BA;US) 
Spectroscopy 


Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 


Characteristics of solid/liquid flow in a 2-in. pipe, 11:43093 


G;US) 
ions to receive and store the TMI-2 core debris, 
11:43094 (J;US) 
Preparations to ship the TMI-2 damaged reactor core, 11:42660 
G;US) 


Meeting the challenges in managing TMI-2 liquid waste and 
resolving disposal issues, 11:43055 (R;US) 
Radioactive Waste Disposal 
Meeting the challenges in managing TMI-2 liquid waste and 
resolving disposal issues, 11:43055 (R;US) 
Radioactive Waste Management 
Meeting the challenges in managing TMI-2 liquid waste and 
resolving disposal issues, 11:43055 (R;US) 
Accidents 


Reactor 
of solid/liquid flow in a 2-in. pipe, 11:43093 


G;US) 
ion of resins in EPICOR-II prefilters from Three 
Mile Island, 11:43092 (J;US) 
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ions to receive and store the TMI-2 core debris, 
11:43094 (J;US) 
Waste Water 
ion of resins in EPICOR-II prefilters from Three 
Mile Island, 11:43092 (J;US) 
THREE-BODY PROBLEM 
Hamiltonians 
Dynamic two-center problem for rotational state of three 
particles and the classical rotator model: calculation of J=2 
resonance in he tty-system, 11:45225 (R;SU;In Russian) 
THROMBIN 
Code number 3.4.21.5. 
Therapeutic Uses 
Analysis of mammalian tumor vascularization in the 
development of a therapy to prevent metastasis, 11:44385 


X-ray fluorescence analysis of lutetium oxide/oxalate for rare 
earth impurities, 11:43786 (R;IN) 
THULIUM 150 
Energy Levels 
Spectroscopy of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
THULIUM 151 
Energy Levels 
Spectroscopy of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
THULIUM 161 
Energy Levels 
Analysis of rotational states in ***Tm nucleus, 11:44990 
(RA;SU;In Russian) 
THULIUM 164 
Beta Decay 
On the sup(164mg)Tm—'“Er decay, 11:45011 (RA;SU;In 
Russian) 
THULIUM 165 
E2-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
THULIUM 166 
Beta Decay 
Nuclear orientation of 4TmGd, 11:45012 (RA;SU;In Russian) 
Orientation 
Nuclear orientation of 4*TmGd, 11:45012 (RA;SU;In Russian) 
THULIUM 169 
Auger Effect 
Energies and relative intensities of the KLL group Auger 
transitions in ‘Tm, 11:45013 (RA;SU;In Russian) 
Energy-Level Transitions 
Energies and relative intensities of the KLL group Auger 
transitions in *°Tm, 11:45013 (RA;SU;In Russian) 
Gamma radiation of the * Yb decay, 11:45014 (RA;SU;In 


Electromagnetic transition probabilities in odd thulium nuclei 
(Thulium (161, 163, 165, 167, 169, 171)), 11:44991 (RA;SU;In 
Russian) 

E2-Transitions 

Electromagnetic transition probabilities in odd thulium nuclei 
(Thulium (161, 163, 165, 167, 169, 171)), 11:44991 (RA;SU;In 
Russian) 

M1-Transitions 

Electromagnetic transition probabilities in odd thulium nuclei 
(Thulium (161, 163, 165, 167, 169, 171)), 11:44991 (RA;SU;In 
Russian) 
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Nuclear Radii 
Isotopic measurements of mean-square charge radii of thulium 
isotopes, 11:45009 (RA;SU;In Russian) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-FLIGHT SPECTROMETERS 
Design 


Diagnostics of space plasmas (invited), 11:44564 (J;US) 
Performance Testing 


test of a time-of-flight analyser at the ASDEX 
tokamak, 11:45286 (R;NL) 


Time-of-use rate program: an evaluation study of alternative 
modes of information behavior response, and 
satisfaction, 11:43302 (RA;US) 


Customer communications and time-of-use electricity rates: the 
effects of knowledge, attitudes, and beliefs, 11:43229 
(RA;US) 


Management 
Time-of-use rate program: an evaluation study of alternative 
modes of information behavior response, and 
satisfaction, 11:43302 (RA;US) 
TIN 


Spectra 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 
Crystal Growth 
Growth of Sn whiskers after low temperature implantation of 
20 keV He or H, 11:43434 (R;US) 
Electronic Structure 
Use of Wannier function in the calculations of band structure 
of covalent crystals, 11:43452 (R;XA) 
Ton 


Implantation 
Growth of Sn whiskers after low temperature implantation of 
20 keV He or H, 11:43434 (R;US) 
Phase Transformations 
Real-time neutron diffraction measurements of the kinetics of 
first-order phase transitions, 11:43480 (RA;US) 


Photoelectron study of the 4d subshell of atomic tin between 
35 and 115eV, 11:44655 (J;DE) 
Physical Radiation Effects 
Growth of Sn whiskers after low temperature implantation of 
20 keV He or H, 11:43434 (R;US) 
Self-Diffasion 
Temperature dependence of structural and transport properties 
of less-simple liquid metals, 11:43444 (R;XA) 


Viscosity 
Temperature dependence of structural and transport properties 
of less-simple liquid metals, 11:43444 (R;XA) 
X-Ray Fluorescence Analysis 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 


TIN 110 
Prompt Gamma Radiation 
11°Sn gamma rays from the '"*In(p, 4ny) and **Sn(p, p2ny) 
reactions, 11:44950 (RA;SU;In Russian) 
TIN 112 TARGET 
Proton Reactions 
11°Sn gamma rays from the "*In(p, 4ny) and '*Sn(p, p2ny) 
reactions, 11:44950 (RA;SU;In Russian) 
TIN 113 
Levels 


Energy 
13Sn excited states from the ‘*In(p,ny) reaction, 11:44953 
(RA;SU;In Russian) 
TIN 116 
Shell Models 
Shell model calculations for '*Sn, 11:44969 (RA;NL) 
TIN 120 TARGET 
Silicon 28 Reactioas 
High energy rays — ee 
11:44938 (RA-FR:In French 


TIN 132 
E0-Transitions 
Search for a low-lying 0* excitation in ™*Sn, 11:44972 
(RA;NL) 
TIN ALLOYS 
See also ZIRCALOY 
Critical Current 
NbsSn(Ti) powder metallurgy processed high field 
superconductors, 11:43545 (J;US) 
Ion 


Implantation 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 


Magnetization 
Coexistence of superconductivity and long-range magnetic 
order in ErPd:Sn, 11:43541 (J;US) 
Microstructure 
Copper-base alloys processed by 
implantation, 11:43459 (R;DK) 
Powder Metallurgy 
NedetlD poe powder metallurgy processed 
superconductors, 11:43545 (J;US) 
Solidification 
Copper-base alloys processed by rapid solidification and ion 
implantation, 11:43459 (R;DK) 
Coexistence of superconductivity and long-range magnetic 
order in ErPdaSn, 11:43541 oS 
Low-rf-loss superconductive thin-film alloys. Annual report, 1 
June 1984-31 May 1985, 11:43421 (R;US) 
TIN CHLORIDES 


rapid solidification and ion 


processed high field 


Doping 
Formation and properties of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
COMPOUNDS 


See also TIN OXIDES 


Magnetism 
Nuclear spin ordering observed by neutron diffraction, 
11:43476 (RA;US) 
Diffraction 


High-temperature spin dynamics of a cubic ferromagnet 
PdeMnSn, 11:43530 (J;US) 


Spin Waves 
High-temperature spin dynamics of a cubic ferromagnet 
PdaMnSn, 11:43530 (J;US) 
TIN FLUORIDES 
Crystal Doping 
Formation and ies of isolated molecules in copper: 
SnFsub(x) and SnCisub(x), 11:43665 (RA;NL) 
TIN IODIDES 
Optical Properties 
eee 11:43659 (R;XA) 


Energy 
Investigation of the Sn and Pb isotope structure far from the 
stability band, 11:44946 (RA;SU;In Russian) 
Nuclear Properties 
Recent investigations of nuclei far from stability, performed at 
the GSI on-line mass separator, 11:44912 (RA;FI) 


Nuclear Structure 
Self-consistent description of nuclei near the neutron stability 
boundary, 11:44920 (RA;SU;In Russian) 
TIN OXIDES 


Heat mirror characteristics of i 
tin oxide thin films, 11:43580 (R;XA) 
TISSUE-EQUIVALENT MATERIALS 
Neutron Dosimetry 
Radiation physics, 11:44374 (RA;ZA) 
TITANIUM 


Absorption Spectra 
Electron yield EXAFS at atmospheric pressure, 11:43814 
(BA;US) 


ly produced indium 





Diffusion 
Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 
Eddy Current Testing 
Pulsed eddy-current crack-characterization experiments, 
11:43558 (BA;US) 
Ton-Atom Collisions 
K-italic-shell ionization cross sections for Al, Ti, V, Cr, Fe, Ni, 
Cu, and Ag by protons and oxygen ions in the energy range 
0.3—6.4 MeV, 11:44631 (J;US) 


Properties 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
Vapor Pressure 
Pressure of saturated steam of refractory metals, 11:43569 
(TJ;GB) 
X-Ray Fluorescence Analysis 
Electron yield EXAFS at atmospheric pressure, 11:43814 


Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:44916 (J;US) 
TITANIUM 46 TARGET 
Titanium 46 Reactions 
Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:44916 (J;US) 
TITANIUM 48 REACTIONS 
Deep Inelastic Scattering 
Energy dissipation in heavy systems. The transition from quasi- 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
Quasi-Elastic Scattering 
Energy dissipation in heavy systems. The transition from quasi- 
elastic to deep-inelastic scattering, 11:45043 (J;JP) 
TITANIUM 48 TARGET 
Neutron Reactions 
Integral test of neutron cross section data for future reactor 
materials through measurement and analysis of neutron 
spectra, 11:44967 (R;JP) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Crystal Growth 
Preparation of transition-metal alloys, 11:43482 (RA;US) 
Ton Implantation 
Effect of point defects on the amorphization of metallic alloys 
during ion implantation, 11:43549 (J;NL) 
Ion implantation of surgical Ti-6A1-4V alloys, 11:43501 
(RA;US) 
Laser-Radiation Heating 
Competition between glass formation and nonequilibrium 
crystallization during ultrarapid solidification of Cu-Ti 
alloys, 11:43502 (RAUS) 
Permeability 
Permeation of deuterium implanted into vanadium alloys, 
11:43443 (R;US) 
Physical Radiation Effects 
Amorphization of intermetallic compounds by ion 
bombardment (NiTi), 11:43432 (R;US) 
Effect of point defects on the hization of metallic alloys 
during ion implantation, 11:43549 (J;NL) 
Theory of amorphization kinetics in intermetallics, 11:43548 
GJ;NL) 
Wires 
Nb wires with ultra-fine filaments for 50-60 Hz use: influence 
of the filament diameter upon losses, 11:43948 (R;FR) 
Ultra-fine NbTi filament wires for A.C. use, 11:43947 (R;FR) 
TITANIUM BASE ALLOYS 
Diffusion 
Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of . 
intermetallics, 11:43533 GU G;US) 
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Powder Metallurgy 
Formation of amorphous alloys by the mechanical alloying of 
crystalline PON OED AS pene aattile SER peeeers 
intermetallics, 11:43533 (J;US) 


Formation of amorphous alloys by the mechanical alloying of 
crystalline powders of pure metals and powders of 
intermetallics, 11:43533 (J;US) 

TITANIUM CARBIDES 
Chemical Preparation 

Process for preparing fine grain titanium carbide powder, 

11:43605 (P;US) 
Electrical Properties 

Electrical properties of titanium carbide and zirconium carbide, 

11:43589 (RA;US) 
Optical Properties 

Optical properties of TiC and ZrC from the infrared to the 

near ultraviolet, 11:43588 (RA;US) 
TITANIUM CHLORIDES 
Chemical Reactions 

Low temperature aqueous desulfurization of coal, 11:42476 
(P;US) 

TITANIUM COMPOUNDS 


See also TITANIUM CARBIDES 
TITANIUM CHLORIDES 
TITANIUM OXIDES 
TITANIUM SILICIDES 


Catalytic Effects 
Promotion by Cs(I) and poisoning by T1(1) of the Cu/ZnO 
catalysts for methanol synthesis and the water gas shift 
reaction, 11:42768 (J;US) 
TITANIUM OXIDES 


See also RUTILE 
ZIRCONOLITE 


Antireflection Coatings 
Solvent-evaporation technique for depositing thin films on 
optical substrates. Master’s thesis, 11:43572 (R;US) 
Chemical Reaction Yield 
Low temperature aqueous desulfurization of coal, 11:42476 


Doping 
Solid state and materials research: metal-semiconductor 
interactions, 11:43667 (RA;ZA) 
Deposition 
Dispersion toughened ceramic composites and method for 
making same, 11:43598 (P;US) 
Oxidation 
Solid state and materials research: metal-semiconductor 
interactions, 11:43667 (RA;ZA) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (OSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TMX DEVICES 
Data Acquisition Systems 
Diagnostic system for measurement of particle balance in 
TMX-U, 11:45375 (J;US) 
Data Base 
Database tools for enhanced analysis of TMX-U data, 11:45574 
(J;US) 


Magnet power and gas-box control systems for the Tandem 
Mirror Experiment - Upgrade, 11:45486 (RA;US) 
Information Systems 
Database tools for enhanced analysis of TMX-U data, 11:45574 
(J;US) 


Diagnostics 
Database tools for enhanced analysis of TMX-U data, 11:45574 
GUS) 


fueling sources with an end-loss ion 
spectrometer, 11:45319 (J;US) 
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Diagnostic system for measurement of particle balance in 
TMX-U, 11:45375 (J;US) 
Improved system for perpendicular 
measurements on TMX-U, 11:45351 (J;US) - 
— thin perpendicular electron-cyclotron ini from 
hot electrons in TMX-U, 11:45350 (J;US) 
Plasma measurements with the TMX-U E-i 
end-loss-ion spectrometers, 11:45320 (J;US) 
TMX-U computer system in evolution, 11:45336 (J;US) 
Plasma Simulation 
Database tools for enhanced analysis of TMX-U data, 11:45574 
GUS) 
Research 


tandem mirror research program for FY87 
to the MFAC subcommittee on mirror research, July 8-9, 
1986, 11:45483 (R;US) 
TOBACCO SMOKES 


emission 


Compounds 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
TOCOPHEROLS 
See VITAMIN E 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ASDEX 


Three-dimensional simulations of electron cyclotron heating, 
11:45425 (J;NL) 


Density 
Determination of the two-dimensional density distribution in a 
tokamak plasma using phase-imaging interferometry 
(invited), 11:45344 (J;US) 
ICR Heating 
Present status of studies on excitation of ICRF wave in 
tokamaks, 11:45274 (R;JP;In Japanese) 


Particle and i 
11:45502 (J;US) 
eee 
Collision broadened resonance localization in tokamaks excited 
with ICRF waves, 11:45424 (J;NL) 
Ton Waves 
ICRF wave propagation and absorption in tokamak and mirror 
magnetic fields - a full-wave calculation, 11:45422 (J;NL) 


Limiters 
Toroidal 
11:45513 (P;US) 
Magnetic Field 
Magnetic field structure of experimental high beta tokamak 
equilibria, 11:45443 (R;US) 
Magnetic Fields 
Diagnostic instrument for the measurement of 
nab adam 11:45304 (J;US) 


Suen e rial tn petilictts segunbittllin caste 
wave propagation in tokamaks, 


control in toroidal fusion devices, 


neutral beam armor and plasma limiter, 


for fast 
11:45421 (;NL) 
Near Infrared Radiation 
Tomographic analysis of the evolution of plasma cross 
sections, 11:45305 (J;US) 
Plasma Density 
Tomographic analysis of the evolution of plasma cross 
sections, 11:45305 (J;US) 
Plasma Diagnostics 


Cyclotron radiation as Tokamak diagnostics, 11:45266 
(R;BR;In Portuguese) 

Determination of the two-dimensional density distribution in a 
tokamak plasma using phase-imaging interferometry 

(invited), 11:45344 (J;US) 


i ic instrument for the measurement of 
magnetic fields in tokamaks, 11:45304 (J;US) 

Effective K-italica x-ray excitation rates for plasma impurity 
measurements, 11245389 (J:US) 


charge-exchange recombination, 11:45365 (J;US) 
Rianne 1 MHD modes from projections, 
ae 
a es 
ou via homodyne spectroscopy, 11:45353 
;US) 
Time-resolved 14-MeV neutron detector for triton confinement 
studies, 11:45318 (J;US) 
Tomographic analysis of the evolution of plasma cross 
sections, 11:45305 (J;US) 
Plasma 


Reconstruction of 
11:45413 1 
Resolving the propagation direction of tokamak 
uM via homodyne spectroscopy, 11:45353 


Plasma Scrape-Off Layer 
Combined core/boundary layer transport simulations in 
tokamaks, 11:45295 (R;US) 
Research Programs 
Annual status report 31 December 1984, 11:45263 (R;NL) 
Reviews 
Particle and impurity control in toroidal fusion devices, 
11:45502 (J;US) 


Toroidal 
11:45513 (P;US) 
Wall Effects 
Improvement of confinement characteristics of tokamak 
by controlling plasma-wall interactions, 11:45457 (R;JP;In 
Japanese) 
Wave Propagation 
Present status of studies on excitation of ICRF wave in 
tokamaks, 11:45274 (R;JP;In Japanese) 
TOKAMAK FUSION TEST REACTOR 


neutral beam armor and plasma limiter, 


Design 
Spherical torus fusion reactor, 11:45510 (P;US) 
Maintenance 


Maintainability features of the compact ignition tokamak, 
11:45430 (R;US) 
Research Programs 
Compact copper coil ignition tokamak devices, 11:45507 (J;US) 


Shielding 
Activation analysis of the compact ignition tokamak, 11:45431 
(R;US) 
Spherical Configuration 
Spherical torus fusion reactor, 11:45510 (P;US) 
TOKYO INS CYCLOTRON 
Institute for Nuclear Studies, University of Tokyo. 
Beam Transport 
Micro computer aided beam transport for the SF cyclotron, 
11:44109 (R;JP;In Japanese) 
On-Line Measurement 
Micro computer aided beam transport for the SF cyclotron, 
11:44109 (R;JP;In Japanese) 
TOLUENE 
Ignition 
Ignition delay times of benzene and toluene with oxygen in 
argon mixtures, 11:43936 (R;US) 


Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 





Soil-plant transfer factors - experimental values (1*7Cs, Co, 
14Ce, Sr, 5*Mn in cucumbers, broad beans and tomatoes), 
11:44407 (RA;NL;In French) 

Uptake of plutonium-239, 240, americium-241, strontium-90 
into plants, 11:42711 (RA;NL) 

TOPO 
Solvent Properties 
Actinide recovery process, 11:42706 (P;US) 
TORI 
See also COMPACT TORUS 
Numerical Solution 

Computation of invariant tori and acceleration of the K.A.M. 

algorithm, 11:45261 (R;US) 
TOTAL ENERGY SYSTEMS 
Design 


Residential load management system, 11:43245 (J;US) 
Performance Testing 

Residential load management system, 11:43245 (J;US) 

TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 

TOURMALINE 
Absorption Spectra 
i y of natural and irradiated pink 


absorption spectroscop 
tourmaline, 11:43662 (R;BR) 
Spectroscopy 


Absorption 
Optical absorption spectroscop’ 
tourmaline, 11:43662 (R;BR) 
TOXIC MATERIALS 
Air Pollution 
National Air-Toxics Information Clearinghouse: NATICH data 
base report on state and local agency air-toxics activities. 
Final report, 11:44233 (R;US) 
Accumulation 


y of natural and irradiated pink 


Biological 
Usefulness of the lipid index for bioaccumulation studies with 
Daphnia magna, 11:44307 (J;US) 
Chemical Reactions 
Selective chemical detection by energy modulation of sensors, 
11:44268 (P;US) 
Chemical Spills 
Design standards for hazardous/toxic waste and material 
storage tanks, dikes and transfer stations, 11:44297 (R;US) 


Containers 
Positioning and locking apparatus, 11:42969 (P;US) 
Mutagenesis 
Metabolic activation of organic extracts from diesel, coke 
oven, roofing tar, and cigarette smoke emissions in the Ames 
assay, 11:44234 (R;US) 
TRACER TECHNIQUES 
Reviews 


Radiotracer method - an attempt of a review, 11:44174 
(R;AT;In German) 
TRACK DETECTORS (GAS) 
See GAS TRACK DETECTORS 
TRADESCANTIA 
Mutation Frequency 
Hit-size effectiveness theory applied to high doses of low LET 
radiation for pink mutations in Tradescantia, 11:44419 (J;GB) 
TRANSCRIPTION 
Carcinogen-DNA interaction study by base sequence 
footprinting. Final report, July 1, 1983-June 30, 1986, 
11:44333 (R;US) 


ion of nucleic acid and protein synthesis. Final report, 
11:44342 (R;US) 
TRANSDUCERS 
Spatial Resolution 

Reconstruction of the geometry of a surface-breaking crack, 
11:44043 (BA;US) 

The effects of flaw orientation and finite aperture on model 
based reconstruction using multiprobe transducers, 11:44044 


See RADIONUCLIDE MIGRATION 
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TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 


Annotated bibliography of uhv ac substation equipment, 1968- 
1985, 11:42883 (R;US) 
Fires 
Health-hazard evaluation report HETA 84-006-1639, First 
National Bank, Chicago, Illinois, 11:44243 (R;US) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 


C Codes 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 
Calculation Methods 
Investigation on methods for reactivity transient calculations , 
11:42996 (R;AT;In German) 
Simulation 


Computerized 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 
Transient analysis of space reactors, 11:43124 (J;US) 
D Codes 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 
Heat Transfer 
Experiment with expert system guidance of an engineering 
analysis task, 11:42992 (R;US) 
Hydraulics 
Experiment with expert system guidance of an engineering 
analysis task, 11:42992 (R;US) 
R Codes 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 
Reactor Kinetics Equations 
Investigation on methods for reactivity transient calculations , 
11:42996 (R;AT;In German) 


Direct electrical heating of irradiated metal fuel, 11:43130 
(J;US) 
T Codes 
Modeling principles and computing technology for high-speed 
simulation of LWR transients, 11:42891 (R;US) 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
Physical Radiation Effects 
Radiation response of SNOS nonvolatile transistors, 11:44187 
(R;US) 
TRANSITION ELEMENTS 


TRANSITION RADIATION 
Angular Distribution 
Transition radiation from polarization charges, 11:45204 
(R;XA) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
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TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION ELECTRON MICROSCOPY 
Sample Holders 
Double-tilt FIM specimen holder for JEOL 200CX, 11:44206 
(J;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT 
Limited to the movement of goods and persons. 


See also PNEUMATIC TRANSPORT 
WASTE TRANSPORTATION 


Accidents 
Hazards assessment of worst-case rtation accidents 
involving radioactive materials, 11:42717 (J;US) 


Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 

Supply of USA thermal coal exports to 2000, 11:42503 (R;GB) 

Radiation Doses 

Radiation dose rates from consolidated fuel in current- 

generation shipping casks, 11:42718 (J;US) 
Regulations 
Radwaste transportation: a carrier’s perspective, 11:42661 
(J;US) 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORTATION SECTOR 
Energy Conservation 

Application of a computerized model to the evaluation of the 

Missouri Rideshare Program, 11:43358 (RA;US) 
TRANSPORTATION SYSTEMS 
Economics 

Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 

liquefaction plant. Final report, 11:42455 (R;US) 


Socio-economic, subsidence, transportation and legal 
ramifications of potential liquefaction plant sitings. Task C. 
Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 

Legal Aspects 
soaltlistions ob petentsh taeeteohonenae aie. Tak: C 
Factors affecting the transportation 
liquefaction plant. Final report, 11:42455 (R;US) 


i subsidence, transportation and legal 
caiiaateenteaeiee matin Sek C. 
Factors affecting the transportation network for a coal 

. liquefaction piant. Final report, 11:42455 (R;US) 
Taxes 
i and legal 


tomniehl ‘ 
ramifications of potential liquefaction plant sitings. Task C. 


Factors affecting the transportation network for a coal 
liquefaction plant. Final report, 11:42455 (R;US) 
ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Separation Processes 
Results of research development in the partitioning technology 
for highly radioactive liquid waste and the future plan, 
11:42674 (R;JP;In Japanese) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRANSVAAL 
Geochemical Surveys 
Field relations and strontium isotope systematics of the 
marginal rocks of the eastern Bushveld Complex, 11:44456 
(R;ZA) 


TREAT REACTOR 
Reactor Safety Experiments 
Integral fast reactor safety tests M2 and M3 in TREAT, 
11:43129 (J;US) 
TS-1 and TS-2 transient overpower tests on FFTF fuel, 
11:43128 (J;US) 


See also COTTONWOODS 
EUCALYPTUSES 
OAKS 
PINES 
SYCAMORES 
Energy Source Development 
Development of woody cultural systems for Florida, 11:42811 
(BA;US) 
Research on short-rotation woody crops in the south, 11:43260 
(BA;US) 
Resource Potential 
Development of woody cultural systems for Florida, 11:42811 
(BA;US) 
Short Rotation Cultivation 
Research on short-rotation woody crops in the south, 11:43260 
(BA;US) 
TRETAMINE 
See ALKYLATING AGENTS 
TRIANGULAR CONFIGURATION 
Functions 
Convexity for surfaces over triangles, 11:45252 (R;XA) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIETHYLENEMELAMINE 
See ALKYLATING AGENTS 
TRIOCTYLPHOSPHINE OXIDE 
See TOPO 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
ne Ring Intersecting STorage Accelerators in Nippon. 
Chromatic Aberrations 


Chromaticity correction strategy which improves the linear 
lattice of the TRISTAN e* -e~ ‘collider, 11:44156 (R;JP) 
Timing Properties 
Timing system for TRISTAN AR using time division 
multiplexed serial transmission. Global timing signal, 
11:44157 (R;JP;In Japanese) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 
Biological Half-Life 
Influence of beta radiation from tritium and gamma radiation 
from Co on the biological half-times of organically bound 
tritium, 11:44397 (RA;PL) 
Biological Radiation Effects 
Influence of beta radiation from tritium and gamma radiation 
from Co on the biological half-times of organically bound 
tritium, 11:44397 (RA;PL) 
Diffusion 
Modelling of tritium transport in a pin-type solid breeder 
blanket, 11:45484 (R;US) 
Environmental Transport 
Tritium in the aquatic environment, 11:44311 (R;US) 
Heavy Ion Fusion Reactions 
to the diagnostics of alpha particles in tokamaks 
(invited), 11:45306 (J;US) 


Tritium inventory differences. I. Sampling and U-getter pump 
holdup, 11:42726 (R;US) 
Tritium inventory differences: II. Molecular sieve holdup, 
11:42727 (R;US) 
Material Balance 
Tritium inventory differences. I. Sampling and U-getter pump 
holdup, 11:42726 (R;US) 
Radiation Monitoring 
Environmental radioactivity in Austria - results 1980 to 1983 , 
11:44290 (R;AT;In German) 





TRITIUM 
Radiation Monitoring 


Tritium in surface waters (An inventory in Austria: rivers 
Danube, March, Thaya and Drau), 11:44310 (RA;AT;In 
German 


) 
Tritium in the rainfall (An inventory October 1980 to 
December 1983), 11:44271 (RA;AT;In German) 
Radionuclide Kinetics 
Biological incorporation of tritium. Final report to the United 
States Environmental concerning 


research contract No. 05-536-3, 11:44395 (R;PL) 


of H, D, and T in Pd at low concentrations, 
11:43534 (J;US) 


Incorporation of tritium into hair proteins of rat, 11:44396 
(RA;PL) 


Factors influencing transformation and mutagenesis in vitro by 
high LET radiation, 11:44402 (R;US) 
RBE 
Factors influencing transformation and mutagenesis in vitro by 
high LET radiation, 11:44402 (R;US) 
TRITONS 
Plasma Confinement 
Time-resolved 14-MeV neutron detector for triton confinement 
studies, 11:45318 (J;US) 
TRIUMF CYCLOTRON 
Beam Production 
Kaon facility for TRIUMF, 11:44142 (R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRONA 
Catalytic Effects 
Catalyzed steam gasification of low-rank coals to produce 
hydrogen, 11:42452 (R;US) 
TROPICAL REGIONS 
Air-Water Interactions 
Milankovitch forcing of fluctuations in the level of tropical 
lakes from 18 to 0 kyr BP, 11:44221 (J;GB) 
TROUT 
Habitat 
Evaluation of management of water releases for Painted Rocks 
Reservoir, Bitterroot River, Montana. Annual progress 
report, FY 1985, 11:44315 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Diesel 


Engines 
ee 11:43406 


Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8B-(BEDT-TTF):X organic superconductors 
eee 


Neutron diffraction evidence for unusual cohesive H-bonding 
interactions in 8-(BEDT-TTF):X organic superconductors 
)tetrathia fulvalene X; X = Auls or Is), 


(B-bis( 
11:43767 (J;US) 


See also POTATOES 
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Chemical Composition 
Production and processing of Jerusalem artichokes for ethanol 
manufacture. Final report, 1981-1983, 11:44389 (R;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
See also PRESSURE TUBES 
Cleaning 
Chemical cleaning of PWR steam generator sludge piles. Final 
report, 11:42925 (R;US) 
Corrosion Denting 
Correlation of tube support structure studies. Final report, 
11:42923 (R;US) 
Corrosion Protection 
steam generator tubesheet crevice flushing 
procedures, 11:42924 (R;US) 
Cracks 
Measurement of the induced magnetic field in a flawed tube, 
11:43557 (BA;US) 
Corrosion 


Recirculating steam generator tubesheet crevice flushing 
procedures, 11:42924 (R;US) 
Eddy Current Testing 
Measurement of the induced magnetic field in a flawed tube, 
11:43557 (BA;US) 
Failures 
Critical evaluation of faults in steam generators tubes in 
nuclear systems, 11:42934 (R;BR;In Portuguese) 


Process and apparatus for sensing defects on a smooth 
cylindrical surface in tubing, 11:43979 (P;US) 


RETRAN-(2 analysis of radioisotope releases 
steam generator tube rupture, 11:43112 (J;US) 
Surfaces 
Process and apparatus for sensing defects on a smooth 
cylindrical surface in tubing, 11:43979 (P;US) 
TUBES (CONDUITS) 
See PIPES 
TUMORS 
See NEOPLASMS 
TUNGSTEN 


Ion backscattering from layered targets, 11:45466 (RA;US) 
Cascade Showers 
Short review of Monte Carlo hadronic cascade calculations in 
the multi-TeV energy region, 11:44092 (J;NL) 
Chemical Vapor Deposition 
Tungsten deposition on porous silicon for formation of buried 
conductors in single crystal silicon, 11:43525 (J;US) 


More than one monolayer adsorption of oxygen on the W(112) 
surface, 11:43493 (RA;US) 

Physical realization of two-dimensional Ising critical . 
phenomena: oxygen chemisorbed on the W(112) surface, 
11:43491 (RA;US) 

Crystal Structure 

Layer relaxation of the clean W(112) surface and its variation 
with adsorbed oxygen, 11:43485 (RA;US) 

Domain Structure 

Distribution of domain sizes during overlayer growth, 11:43492 
(RA;US) 

Effect of surface steps on W(001) reconstruction domains, 
11:43489 (RA;US) 

More than one monolayer adsorption of oxygen on the W(112) 
surface, 11:43493 (RA;US) 

Isomeric Transitions 

Nanosecond isomers in W and Os nuclei, K-quantization, 

alignment and triaxial shapes, 11:44985 (RA;FI) 
Phase Transformations 

Finite size effects on the critical behavior of the W(001) low- 
temperature phase transition, 11:43490 (RA;US) 

Physical realization of two-dimensional Ising critical 
phenomena: oxygen chemisorbed on the W(112) surface, 
11:43491 (RA;US) 
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Pion Minus Reactions 

Longitudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:44718 (J;US) 

Production of dimuons in ap W interactions at 200 GeV/c. 
Comparison with QCD predictions and determination of 7~ 
structure functions, 11:44978 (R;FR;In French) 

Sorptive Properties 

Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 


Sputtering 
Surface physics with multiply charged ions, 11:44610 (RA;NL) 
Surface 


Effect of surface steps on W(001) reconstruction domains, 
11:43489 (RA;US) 
Finite size effects on the critical behavior of the W(001) low- 
temperature phase transition, 11:43490 (RA;US) 
‘emperature 


properties of a sputtered W film, 11:43517 
(RA;US) 
TUNGSTEN 180 TARGET 
Alpha Reactions 


Transition T: 


Yields of the sup(73mg)Se, sup(162mg)Ho and sup(183mg)Os 
isomers in the (a,n) reaction, 11:44927 (RA;SU;In Russian) 


Neutron strength functions of hafnium, tungsten and osmium 
odd isotopes, 11:44995 (RA;SU;In Russian) 
TUNGSTEN 182 
Strength Functions 
Neutron strength functions of even hafnium and tungsten 
isotopes, 11:44994 (RA;SU;In Russian) 
TUNGSTEN 183 
Strength Functions 
Neutron strength functions of hafnium, tungsten and osmium 
odd isotopes, 11:44995 (RA;SU;In Russian) 
TUNGSTEN 184 
Multipolarity 


Determination of the E1+M2+E3 multipolarity mixing of 
921keV in the sup(184m)Re decay, 11:45021 (RA;SU;In 
Russian) 

Strength Functions 

Neutron strength functions of even hafnium and tungsten 
isotopes, 11:44994 (RA;SU;In Russian) 

TUNGSTEN 184 TARGET 
Photofission 


Isomer ratios in the reactions (y,n) on heavy nuclei, 11:45023 
(R;SU;In Russian) 
185 


Strength Functions 
Neutron strength functions of hafnium, tungsten and osmium 
odd isotopes, 11:44995 (RA;SU;In Russian) 
TUNGSTEN COMPLEXES 
Chemical 
ions of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Molecular hydrogen complexes of the transition metals. 3. 
structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s)2, eta?-He complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
Chemical Reactions 
Molecular hydrogen complexes of the transition metals. 3. 
structure, and oe of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s)2, eta?-He complex precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 
Structure 
[Reactions of metallocumulenes with carbides]. Progress 
report, 1985-1986, 11:43872 (R;US) 
Molecular hydrogen complexes of the transition metals. 3. 
structure, and reactivity of W(CO)s(PCys)s and 
W(CO)s(P(i-Pr)s), eta?-He precursors exhibiting 
M...H-C interaction, 11:43890 (J;US) 


Electrochemistry 
i of carbonyl(fulvalene)dimetal complexes 
= Cra, Mon, We, Rus, Mo-Ru) in aprotic media, 11:43900 
GUS) 


Oxidation 
Electrochemistry of carbonyl(fulvalene)dimetal complexes 
= Cra, Mos, Wa, Rus, Mo-Ru) in aprotic media, 11:43900 
G;US) 
Reduction 


of carbonyi(fulvalene)dimetal complexes (Mz 
omar Mon, Ws2, Rus, Mo-Ru) in aprotic media, 11:43900 
G; 
COMPOUNDS 


Hydrolysis 
The existence of HsO2 bridging ligands in solution: evidence 
from differential anomalous X-ray scattering, 11:43818. 
(BA;US) 
X-Ray Diffraction 
The existence of HyOs beidging ligands in solution: evidence 
from Giffeceatiol anomalous X-cay scattering, 11:43818 


MEP: a program for cross section magnitudes of a multicell 
wing profile, 11:42863 (R;NL;In Dutch) 
Protective Coatings 
Tak chemiiadeieiicehemtaiaia cats tetanic 
anisotropic materials program. Annual Status Report, 
11:43410 (R;US) 
Service Life 
Life prediction and constitutive models for engine hot section 
anisotropic materials program. Annual Status Report, 
11:43410 (R;US) 
ENGINES 


eddy: 
11:43558 (BA;US) 
TURBULENT FLOW 
Flame Propagation 
Prediction of heat release effects on a mixing layer, 11:43934 
(R;US) 
Heat Transfer 
ics of heat transfer at a turbulent pipe flow. Pt. 2 , 
11:44021 (R;AT;In German) 
Temperature Distribution 
Dynamics of heat transfer at a turbulent pipe flow. Pt. 2 , 
11:44021 (R;AT;In German) 
TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 
Availability 
Trend analysis for light water reactor units performance. 
Availability predictions for Finnish nuclear power units, 
11:42902 (R;FI) 


i power plants. 
October-December 1984, 1142942 (RFD) 
Operation of Finnish nuclear power plants. Quarterly report, 2. 
quarter 1985, 11:42943 (R;FI) 
Reactor Safety 
Operation of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FT) 


Quarterly report July-September men 11:43086 (RFD) 
TVO-2 REACTOR 
Availability 
Trend analysis for light water reactor units performance. 
Availability predictions for Finnish nuclear power units, 
11:42902 (R;FI) 
Radiation Protection 
Operation of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 
Reactor Operation 
Operation of Finnish nuclear power plants. Quarterly report 
October-December 1984, 11:42942 (R;FI) 





Operation of Finnish nuclear power plants. Quarterly report, 2. 
quarter 1985, 11:42943 (R;FI) 
Reactor Safety 
of Finnish nuclear power plants. Quarterly report, 3. 
Quarter 1985, 11:43088 (R;FI) 
Safety-related incidents at the Finnish nuclear power plants. 
Quarterly report: 1. and 2. quarter 1985, 11:43087 (R;FI) 


TWO-PHASE FLOW 


Permeability _ 
Effects of phase transformation of steam-water relative 
permeabilities, 11:42852 (R;US) 
Phase Transformations 
Effects of phase transformation of steam-water relative 
permeabilities, 11:42852 (R;US) 
Calculations 


aL eed TOrtn teas teas, Tiates 
using the two-dimensional TOFFEA code. Errata, 11:44014 
(R;CA) 


TYPE-II SUPERCONDUCTORS 


Magnetic Fields 
Curved flux line effects in a type-II superconducting hollow 
cylinder, 11:45181 (R;XA) 
Flux 
Flux spiral instability in a transport current carrying type II 
superconductor, 1148183 (RXA: (R;XA) 
SUPERCONDUCTORS 


TYPE-II 


See TYPE-II SUPERCONDUCTORS 


UCLLL 


See LAWRENCE LIVERMORE LABORATORY 


glass for modeling the deposition of coal ash in hot 
cyclones, 11:42471 (BA;US) 
Separators 


Use of glass for modeling the deposition of coal ash in hot 
cyclones, 11:42471 (BA;US) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Digital Filters 
An examination of the application of weiner filtering to 
ultrasonic scattering amplitude estimation, 11:44045 (BA;US) 


Equipment 
Concurrent ultrasonic weld evaluation system, 11:43976 (P;US) 

Image Processing 

en Ooe en C eae 

ultrasonic scattering amplitude estimation, 11:44045 (BA;US) 

Reconstruction of the geometry of a surface-breaking crack, 
11:44043 (BA;US) 

The effects of flaw orientation and finite aperture on model 
based reconstruction using multiprobe transducers, 11:44044 
(BA;US) 

Ultrasonic inspection of partially completed welds using 

pattern recognition techniques, 11:44039 (BA;US) 
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Inverse Scattering Problem 
Reconstruction of the geometry of a surface-breaking crack, 
11:44043 (BA;US) 
Mathematical Models 
Use of models to predict ultrasonic NDE reliability, 11:44038 
(BA;US) 
Analytical Ultrasonics in Materials Research and Testing, 
11:44030 (R;US) 
Pattern Recognition 
Ultrasonic inspection of partially completed welds 
pattern recognition techniques, 11:44039 ou 
Use of models to predict ultrasonic NDE reliability, 11:44038 
(BA;US) 


ULTRASONIC WAVES 
Computerized 


Simulation 
A model for the effects of aberrations on refracted ultrasonic 
fields, 11:44049 (BA;US) 
Numerical calculations of ultrasonic field/crack interactions, 
11:43561 (BA;US) 


Reflection and transmission by an array of spherical voids in 
an elastic solid, 11:44048 (BA;US) 
Elastic Scattering 
Elastic wave scattering methods: assessments and suggestions, 
11:43560 (BA;US) 

Scattering of elastic waves by small surfacebreaking or 
subsurface cracks in three dimensions, 11:44047 (BA;US) 
Ultrasonic imaging and the long wavelength phase, 11:44046 

(BA;US) 


Hydrodynamics 
Evaluation of ultrasonic beam models for the case of a piston 

transducer radiating through a liquid-solid interface, 
11:44050 (BA;US) 

Image Processing 

Ultrasonic imaging and the long wavelength phase, 11:44046 
(BA;US) 

Inverse Scattering Problem 


equations, 11:44038 (BAUS) 
Numerical calculations of ultrasonic field/crack interactions, 
11:43561 (BA;US) 
Mathematical Models 
Evaluation of ultrasonic beam models for the case of a piston 
transducer radiating through a liquid-solid interface, 
11:44050 (BA;US) 
Multiple Scattering 
Reflection and transmission by an array of spherical voids in 
an elastic solid, 11:44048 (BA;US) 
Refraction 
A model for the effects of aberrztions on refracted ultrasonic 
fields, 11:44049 (BA;US) 


Scattering Amplitudes i 

A flaw sizing method using th: zeroes in the ultrasonic 
scattering amplitude, 11:44036 (~4;US) 

An examination of the application of w<izer filtering to 
ultrasonic scattering amplitude estimation, 11:44045 (BA;US) 

Wi 


avelengths 

Scattering of elastic waves by small surfacebreaking or 
subsurface cracks in three dimensions, 11:44047 (BA;US) 

Ultrasonic imaging and the long wavelength phase, 11:44046 
(BA;US) 

ULTRASONICS 
See ULTRASONIC WAVES 

ULTRAVIOLET SPECTROMETERS 
Calibration 

SPRED spectrograph upgrade: High-resolution grating and 
improved absolute calibrations, 11:45368 (J;US) 


Space- and time-resolving spectrograph 
plasma diagnostics, 11:45367 (J;US) 


SPRED spectrograph upgrade: High-resolution grating and 
improved absolute calibrations, 11:45368 (J;US) 


for high-temperature 
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Holography = 
Workgroup S3T. Report 2: stigmatic coma free devices, 
11:45278 (R;FR) 


SPRED spectrograph upgrade: High-resolution grating and 
improved absolute calibrations, 11:45368 (J;US) 
Spatial Resolution 


Space- and time-resol or high-temperature 


ving spectrograph fi 
plasma diagnostics, 11:45367 (J;US) 
Resolution 


Space- and time-resolving spectrograph for high-temperature 
plasma diagnostics, 11:45367 (J;US) 
ULVA 
Anaerobic Digestion 
Anaerobic digestion of aquatic plant biomass, 11:42750 
(R;FR;In French) 
UNCERTAINTY PRINCIPLE 
Corrections 
Logarithmic corrections to the uncertainty principle and 
infinitude of the number of bound states of n-particle 
systems, 11:45218 (R;BR) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 
Boreholes 
Summary of the Lavia borehole investigations in 1984, 
11:42684 (R;FI,In Finnish) 


Hydraulic Conductivity 
Summary of the Lavia borehole investigations in 1984, 
11:42684 (R;FI;In Finnish) 
Site Selection 
Site investigations for the disposal of spent fuel - investigation 
program, 11:42685 (R;FI;In Finnish) 
Tunnels 
Tunnel boring an alternative method in construction of spent 
fuel repositories, 11:42682 (R;FI;In Finnish) 
UNDERGROUND GASIFICATION 


Monitoring and control of mine-air diesel pollutants: summary 
of Michigan Technological University Research. Open File 
Report, September 1979-June 1985, 11:42504 (R;US) 

UNDERGROUND POWER TRANSMISSION 


Superconducting Cables 
Cable insulation development (1). Superconducting power 
transmission system development (2). Semiannual report, 1 
April 1985-30 Raeomier 1985, 11:42878 (R;US) 
UNIFIED GAUGE MODELS 


Radiative processes in gauge theories, 11:44736 (RA;PL) - 
Majorana Theory 
Quaternion gauge fields. Pseudocolour, 11:44792 (R;SU;In 
Russian) 
O Groups 
On gauge theories with noncompact groups, 11:44821 (R;SU;In 
Russian) 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Fossil-Fuel Power Plants 
Negative-pressure pneumatic-conveying systems for CEGB 
(Central Electricity Generating Board) power stations, 
11:42870 (R;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Cosmological Constant 
Possible evolution scheme for the universe in conformal 
gravity, 11:44470 (R;XA) 


Dynamics 
Inflationary stages in cosmological models with a scalar field, 
11:44466 (R;XA) 


URANIUM 
Spectrophotometry 


Entropy production due to gravitational-wave viscosity in a 
Kaluza-Klein inflationary universe, 11:44539 (R;JP) 


Heating : 
Reheating after inflation, 11:44465 (R;XA) 
Scalar Fields 


Primordial inflation with a broken-symmetry theory of gravity, 
11:44471 (R;XA) 
Tunnel Effect 
On the creation of an inflationary universe from ‘nothing’ in a 
higher-dimensional theory of gravity with higher-derivative 
terms, 11:44469 (R;XA) 
Viscosity 
Entropy production due to gravitational-wave viscosity in a 
Kaluza-Klein inflationary universe, 11:44539 (R;JP) 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON-9500 RESONANCES 
Radiative Decay 
Upper limits for the production of light short-lived neutral 
particles in radiative Y decay, 11:44725 (J;US) 
URANIUM 


See also DEPLETED 
NATURAL URANIUM 


Spectra 
Modelization of absorption spectra of uranium VI for on 
industrial line nondestructive testing of processes, 11:42636 
(R;FR;In French) 


EXAFS in of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 


Process for reducing beta activity in uranium, 11:43567 (P;US) 
Crystal Structure 
EXAFS in of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
Dissolution 
Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Ton-Atom Collisions 
Relativistic calculation of atomic N-italic-shell ionization by 
protons, 11:44646 (J;US) 


Release of actinides from defense waste glass under simulated 
repository conditions, 11:42713 (J;US) 
Mass Spectroscopy 
Sample preparation unit (SPU) (Uranium and plutonium 
sample preparation for mass spectrometric analysis), 11:43797 
(R;XA) 
Photoelectron 
EXAFS in’ of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 


testing with optical fibers: 
a staction to the CMIRANNE Pecan (Caumnioed isotope 
separation), 11:43793 (R;FR;In French) 


Criticality analysis for recovery from finding an unknown 
amount of uranium in process vessels, 11:43972 (J;US) 

Solvent Extraction 

Analysis of solvent extraction distribution data using Lotus 1-2- 
3, 11:42630 (J;US) 

New ion exchangers and solvent extractants for pre-analysis 
separation of actinides, 11:43798 (RA;XA) 

Potential for the use of hydrochloric acid in fission reactor fuel 
recycle, 11:42638 (R;US) 

Solvent wash solution, 11:42651 (P;US) 


Spectrophotometry 
Modelization of absorption spectra of uranium VI for on 
industrial line nondestructive testing of processes, 11:42636 
(R;FR;In French) 


uranium-plutonium separation i 

plant, 11:42637 (R;FR;In French) 
Spectrophotometry of transuranium elements in reprocessing, 
11:42635 (R;FR;In French) 





Sputtering 
Particle-solid interactions: the role of nonlocal inelastic energy 
losses in sputtering, 11:44616 (RA;US) 
X-Ray Spectra 
EXAFS investigation of actinides in natural pyrochlore and 
synthetic zirconolite, 11:43827 (BA;US) 
URANIUM 233 
Breeding Ratio 
Nuclear performance optimization of the molten-salt fusion 
breeder, 11:45488 (R;US) 
Fast Fission 
Measurements of fast neutron induced fission cross sections, 
11:45052 (RA;JP) 
Thermal Fission 
Measurements of fragment mass distribution and vsub(f)(m) for 
thermal neutron induced fission of **U and *°U, 11:45054 


(RA;JP) 
URANIUM 233 TARGET 
Neutron Reactions 
Measurement of the p-odd asymmetry of longitudinally 
polarized neutron transmission by **U at neutron resonance 
energy of 0.17 eV, 11:45048 (R;SU;In Russian) 
URANIUM 234 
Fast Fission 
Measurements of fast neutron induced fission cross sections, 
11:45052 (RA;JP) 
235 


Fast Fission 
Status of fission cross section for *°U as a standard, 11:45050 
(RA;JP) 
Thermal Fission 
Measurements of fragment mass distribution and vsub(f)(m) for 
thermal neutron induced fission of **U and **U, 11:45054 


(RA;JP) 
Status of fission cross section for °U as a standard, 11:45050 
(RA;JP) 


Data Processing 
Experience in evaluation and file-making of gamma-ray 
production nuclear data, 11:44873 (RA;JP) 
Fast Fission 
Measurements of fast neutron induced fission cross sections, 
11:45052 (RA;JP) 
Resonance 
Activities of NEANDC Task Forces on resonance parameters 
of #*U and °*Fe, 11:45051 (RA;JP) 
URANIUM 238 TARGET 
Photofission 
Nuclear data for neutron radiation damage studies for LWR- 
PV and fusion reactor materials, 11:42896 (RA;JP) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Wires 
Nuclear reactor fuel structure containing uranium alloy wires 
embedded in a metallic matrix plate, 11:43020 (P;US) 
URANIUM BASE ALLOYS 
Microstructure 
TEM study of the influence of microstructure on the 
superplastic behavior of a U-5.8 wt % Nb alloy, 11:43524 
(R;US) 
Physical Radiation Effects 
Dose dependence of the crystalline-to-amorphous 
transformation in UsFe, 11:43547 (J;NL) 


TEM study of the influence of microstructure on the 
superplastic behavior of a U-5.8 wt % Nb alloy, 11:43524 
(R;US) 

URANIUM COMPLEXES 
Chemical Preparation 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [(RCsH,)sU 
h[p-eta‘,eta?-~CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(@MeCsH.)s UE 
= S, Se, Te) and the crystal structures of [((MeCsH,)sU 
kS and (MeCsH,)sUOPPhs, 11:43929 (J;US) 
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Crystal Structure oa 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsHi)sU 
h[p-eta,eta?~CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sU,E 
(E = S, Se, Te) and the crystal structures of [((MeCsH:)sU 
}S and (MeC;H,)sUOPPhs, 11:43929 (J;US) 

URANIUM COMPOUNDS 
Chemical Reactions 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions with carbon disulfide. Formation of [((RCsHi)sU 
h[p-eta*,eta?-CS,], 11:43928 (J;US) 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sUkE 
= §, Se, Te) and the crystal structures of [((MeCsH,)sU 
hS and (MeC;H:)sUOPPhs, 11:43929 (J;US) 

Crystal Structure 

Chemistry of trivalent uranium metallocenes: electron-transfer 
reactions. Synthesis and characterization of [(MeCsH,)sUhE 
( = §, Se, Te) and the crystal structures of [MeCsH,)sU 
kS and (MeC;H,)sUOPPhs, 11:43929 (J;US) 

Electronic Structure 

X-ray photoelectron spectroscopic study of uranium 

compounds, 11:43927 (J;US) 
Molecular Structure 

X-ray photoelectron spectroscopic study of uranium 

compounds, 11:43927 (J;US) 
URANIUM DIOXIDE 


Ceramics in fission and fusion technology, 11:43582 (R;US) 
Oxidation 
Spent fuel oxidation testing under simulated dry storage 
conditions, 11:42658 (R;US) 
URANIUM HEXAFLUORIDE 
Chemical Bonds 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Chemical Properties 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Chemical Reaction Kinetics 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Chemical Reactions 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Chemistry 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Corrosive Effects 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Critical Pressure 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Critical Temperature 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Density 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Distillation 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 


Method for monitoring stack gases for uranium activity, 
11:42631 (P;US) 
Physical Properties 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Production 
Uranium. hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
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_ Purification 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Specific Heat 
Uranium hexafluoride - c! and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 


Specifications 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 
Vapor Pressure 
Uranium hexafluoride - chemistry and technology of a raw 
material of the nuclear fuel cycle, 11:43931 (TJ;US) 


INSTITUTE 
An international trade association. 
Dissemination 


Uranium Institute: the first ten years. 1975-1985, 11:45528 


Lamb shift in heliumlike uranium (U® ), 11:44614 (R;US) 
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Crack Propagation 
On-line of crack propagation by acoustic emission, 
11:43010 (RA;KR;In Korean) 


Ultrasonic inspection of partially completed welds using 
pattern recognition techniques, 11:44039 (BA;US) 


Concurrent ultrasonic weld evaluation system, 11:43976 (P;US) 


Concurrent ultrasonic weld evaluation system, 11:43976 (P;US) 
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Mechanical Properties 
Electron beam welding of heavy section ferritic steels, 
11:43431 (R;US) 
Ultrasonic Testing 
Concurrent ultrasonic weld evaluation system, 11:43976 (P;US) 
Ultrasonic inspection of partially completed welds using 
pattern recognition techniques, 11:44039 (BA;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Metal oxide chelate oxygen scavenger for deep-drilling 
operations. Final project report, 15 October 1982-14 April 
1983, 11:42544 (R;US) 
Simulation 
Gas & oil supply modeling: a big question for a small 
computer, 11:42541 (J;US) 
Economic Analysis 
Gas & oil supply modeling: a 
computer, 11:42541 (J;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTINGHOUSE STANDARD REACTOR 
Prior to 1975, PWR/41 TYPE REACTORS was used. 
Fuel Management 
Fuel cycle cost reduction through Westinghouse fuel design 
and core management, 11:42947 (J;US) 
WET OXIDATION PROCESSES 
New opportunities for coal utilization, 11:42535 (RA;US) 
Review of coal chemistry and technologies, 11:42479 (RA;US) 
Performance 
Volume reduction of radioactive wastes by an advanced wet 
oxidation process, 11:42690 (J;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WHALES 
See CETACEANS 
WHITE DWARF STARS 
Reviews 
Planetary nebulae and their central stars, 11:44551 (BA;US) 
Ultraviolet Spectra 
Search for metal lines in the spectra of DA white dwarfs. 
Semiannual Report, 1 October 1984-31 March 1985, 11:44535 
(R;US) 
WIGGLER MAGNETS 
Uses 
New experiments using a soft X-ray undulator, 11:43834 
(BA;US) 
WILD ANIMALS 


Prospects for Yellowstone grizzlies, 11:44284 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND POWER 


big question for a small 


Publications. Final technical report distribution, July 1986, 
11:45518 (R;US) 
WIND POWER PLANTS 


Hawaii 9 MW wind farm - fifteen 600 kW machines, 11:42856 
G;US) 
Economic Analysis 
California wind farm experience, 11:42855 (J;US) 
Modular Structures 
Status and comparison of modular generation technologies, 
11:43253 (J;US) 
Performance Testing 
California wind farm experience, 11:42855 (J;US) 
Hawaii 9 MW wind farm - fifteen 600 kW machines, 11:42856 
G;US) 
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WIND TURBINE ARRAYS 
Environmental Impacts 
Cape Blanco wind farm feasibility 
Noise/health/safety, 11:42858 (R;US) 


. Visual, 11:42859 (R;US) 
Feasibility Studies 
Cape Blanco wind farm feasibility study. Environmental 
studies work plan, November 1983, 11:42861 (R;US) 
Site Surveys 


Cape Blanco wind farm feasibility study technical report No. 3. 


Geotechnical, 11:42857 (R;US) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 


California wind farm experience, 11:42855 (J;US) 

Wind turbine technology update, 11:42864 (J;US) 
Performance Testing 

California wind farm experience, 11:42855 (J;US) 

Wind turbine technology update, 11:42864 (J;US) 
Power 

Proposition for the measurement of power characteristics of 

wind turbines, 11:42862 (R;NL;In Dutch) 


Wind turbine technology update, 11:42864 (J;US) 
Turbine Blades 
MEP: a program for cross section magnitudes of a multicell 
wing profile, 11:42863 (R;NL;In Dutch) 
ws 


Double 
Process for forming 
11:43780 wus 
Fabrication 
Hydrofluoric acid-resistant 
its fabrication, 11:43357 oun 
Laser sealed vacuum insulating window, 11:43356 (P;US) 


Materials 
forming transparent aerogel insulating arrays, 


transparent aerogel insulating arrays, 


window and method for 


Process for i 
11:43780 (P;US) 
REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WISCONSIN 
Energy Conservation 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 


Results of the Institutional Conservation Program 
Wisconsin: an evaluation, 11:43293 (RA;US) 


Buildings 
Results of the Institutional Conservation Program 
Wisconsin: an evaluation, 11:43293 (RA;US) 
Small Businesses 
Evaluation of the Wisconsin Small Business Energy Project: 
program implications and modifications, 11:43300 (RA;US) 
Space Heating 
Estimate of conservation potential of electric space heating, 
11:43288 (RA;US) 
WNP-1 REACTOR 
Cancellation 
1986 resource 
11:42921 (R;US) 
Time Delay 
1986 resource strategy technical appendices. Volume 2, 
11:42921 (R;US) 
WNP-3 REACTOR 


Cancellation 
strategy technical appendices. Volume 2, 


technical appendices. Volume 2, 


1986 resource 
11:42921 (R;US) 
Lawsuits 
Issue update: a regional settlement proposal to resolve the 
Washington Nuclear Plant No. 3 lawsuit, 11:43178 (R;US) 
Power Transmission 
Exchange of current BPA surplus power for future power 
from certain companies’ share of WNP-3 to settle a dispute 


study technical report No. 6. 


WORKING FLUIDS 
Absorption 


over construction delay. Record of decision. Volume II. 
Exhibits, 11:43235 (R;US) 
Exchange of current BPA surplus power for future power 
from certain companies’ share of WNP-3 to settle a dispute 
over construction delay. Record of decision. Volume I, 
11:43179 (R;US) 
Time Delay 
1986 resource strategy technical appendices. Volume 2, 
11:42921 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Catalytic Hydrosolvation Process 
Direct liquefaction of poplar wood: study or reaction main 
parameters. Chemical characterization of the produced oils, 
11:42753 (R;FR;In French) 
Consumption Rates 
Solid fuel use in the United States: industrial, commercial, and 
residential sectors, 11:43304 (RA;US) 
Gasification 


Development of renugas biomass gasification process, 11:42777 
(BA;US) 


Liquefaction 
Direct liquefaction of poplar wood: study or reaction main 
parameters. Chemical characterization of the produced oils, 
11:42753 (R;FR;In French) 
Preservation 
Conservation of a medieval 
resin impregnation (Gamma 


climbing stem by freeze-drying and 
radiation), 11:43919 (R;AT;In 


rampart 
11:43918 (R;AT;In German) 
Radiation Curing 
Conservation of a medieval climbing stem by freeze-drying and 
resin impregnation (Gamma radiation), 11:43919 (R;AT;In 
German) 
Radiation-chemical conservation and evaluation of wood from 
the rampart installation of Stillfried (Gamma radiation), 
11:43918 (R;AT;In German) 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Cost 
Cost sensitivity analysis of “eucalyptus” grandis” woody 
biomass systems, 11:43261 BAUS) 
WOOD WASTES 


Conversion of cellulosic waste to liquid hydrocarbon fuels. 
Progress report, August 1-October 31, 1984, 11:42744 (R;US) 


parameters. 
11:42753 (R;FR;In French) 
WOOD-FUEL POWER PLANTS 


Development and design of wood-fired power plants in the 
Northeast, 11:42774 (J;US) 


Development and design of wood-fired power plants in the 
Northeast, 11:42774 (J;US) 
Site Selection 
it and design of wood-fired power plants in the 
Northeast, 11:42774 (J;US) 
WORK FUNCTIONS 
Methods 
Photothermal modulation of the gap distance in scanning 
tunneling microscopy, 11:44202 (J;US) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 


Absorption fluids data survey: final report on USA data, 
11:43329 (R;US) 





WORKING FLUIDS 
Surveys 


Absorption fluids data survey: final report on USA data, 
11:43329 (R;US) 
NUCLEAR 


NO. 1 
See WNP-I REACTOR 


X RADIATION 
See also SOFT X RADIATION 


Scattering 
Inelastic X-ray scattering, 11:43815 (BA;US) 


ical considerations in the design of multilayer x-ray 
optics, 11:45189 (R;US) 
Photon-Atom Collisions 
Polarization effects in elastic photon-atom scattering, 11:44638 
(J;US) 
Transmission 


Simple model of pinhole closure in high-energy-density 
experiments, 11:45397 (J;US) 
XANTHINES 
Absorption Spectra 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
Photoelectron : 


Spectroscopy 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
X-Ray Spectra 
Progress in Rapid Freeze EXAFS, 11:43826 (BA;US) 
XENON 
Harmonic Generation 
Influence of third-harmonic fields on multi ionization of 
noble gases in unfocused laser beams, 11:44628 (J;US) 
Inner-Shell Ionization 
Production of very-low-energy highly charged ions by 
radiation, 11:44651 (J;US) 
Ton Sources 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 


Photoionization 
Influence of third-harmonic fields on multiphoton ionization of 
noble gases in unfocused laser beams, 11:44628 (J;US) 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:44651 (J;US) 
XENON FLUORIDES 
Chemical Reactions 
Ion-enhanced chemical reaction of XeF2 with silicon by 
modulated molecular beam mass spectrometry, 11:43867 
(J;US) 
XENON IONS 
Charge Distribution 
distribution of 85-200 MeV/amu Xe**, Xe5* and 
Xe ions penetrating through solid targets, 11:44663 


(BA;NL) 
XI NEUTRAL 
Particle Production : 
Production of ‘y° and Xi-bar® hyperons by 400-GeV protons, 
11:44722 (J;US) 
XI- 


See XI NEUTRAL 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Apertures 


Simple model of pinhole closure in high-energy-density 
experiments, 11:45397 (J;US) 
Electron Multipliers 
nee 200-ps gated microchannel plate detector, 11:44200 


Pulse Techniques 
Probabilistic model of x-ray PHA data, 11:45342 (J;US) 
Si Semiconductor Detectors 


oun applications of the TFTR XIS system, 11:45386 
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X-RAY DIFFRACTION 
Laue Method 
Interference fringe due to X-ray resonance scattering, 11:43819 
(BA;US) 
Resonance Scattering 
Interference fringe due to X-ray resonance scattering, 11:43819 
(BA;US) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 


Design 
Development of an x-ray framing camera, 11:45398 (J;US) 
TFTR vertical x-ray imaging system, 11:45385 (J;US) 
Resolution 
Development of an x-ray framing camera, 11:45398 (J;US) 
TFTR vertical x-ray imaging system, 11:45385 (J;US) 
X-RAY FLUORESCENCE ANALYSIS 
Feasibility Studies 

Fluorescence detected surface EXAFS (FDSEXAFS) of 
iodine on platinum: in-situ structure determination of an_. 
electrochemical interface, 11:43820 (BA;US) 

Target Chambers 
Nuclear analysis: improvements of facilities, 11:44172 (RA;ZA) 
X-Ray Equipment 
Nuclear analysis: improvements of facilities, 11:44172 (RA;ZA) 
X-RAY FLUORESCENCE ANALYZERS 
Performance 

Electron yield EXAFS at atmospheric pressure, 11:43814 

(BA;US) 
X-RAY LASERS 

Divergence measurements of soft x-ray laser beam, 11:44000 
(R;US) 

Progress and prospects for soft x-ray lasing driven by high 
power optical lasers, 11:44002 (R;US) 

Progress in the analysis of selenium x-ray laser targets, 
11:45489 (R;US) 

Design 

Soft x-ray laser using pumping of 3p and 4p levels of He-like 

and H-like ions, 11:44012 (P;US) 
Gain 

Argon-puff-gas soft x-ray laser. Memorandum report, 11:43994 

(R;US) 
Laser Mirrors 

Design and fabrication of heat resistant multilayers, 11:43998 

(R;US) 
Laser-Produced Plasma 
Solid-neon sources for plasmas and x-ray lasers. Interim report, 
11:43995 (R;US) 

Optical Pumping 

Technique to produce coherent x-ray radiation via laser 
pumping of a relativistic ion beam, 11:44004 (J;US) 

Plasma Diagnostics 
Slitless intensified readout gated spectrometer, 11:45369 (J;US) 
X-RAY RADIOGRAPHY 

Radiation Quality 

Multiple Source Exposure technique: a new method in 
industrial radiography, 11:44026 (R;IN) 

X-RAY SOURCES 

For cosmic sources of x radiation use COSMIC X-RAY 
SOURCES. 

Coherent extreme-ultraviolet generation and surface studies 
using ultraviolet excimer lasers. Final report, 15 July 1984-31 
January 1985, 11:43993 (R;US) 

X-RAY SPECTROMETERS 

Pinhole/Occulter as a tool for x ray astronomy, 11:44171 

(RA;US) 


Electron temperature measurements from line ratios of He- and 
H-like argon in the Alcator C tokamak, 11:45390 (J;US) 
Measurement of 0.1—3-keV x rays from laser plasmas, 

11:45393 (J;US) 


of an XRF system for multielemental analysis, 
11:43791 (R;US) 
Optical fiducials for x-ray streak cameras at LLE, 11:45396 
@G;US) 
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Filters 
Measurement of 0.1—3-keV x rays from laser plasmas, 
11:45393 (J;US) 
Resolution 
Electron temperature measurements from line ratios of He- and 
H-like argon in the Alcator C tokamak, 11:45390 (J;US) 
Optical fiducials for x-ray streak cameras at LLE, 11:45396 
G;US) 
Vertical high-resolution Bragg x-ray spectrometer for the 
tokamak fusion test reactor, 11:45387 (J;US) 
X-RAY SPECTROSCOPY 
Resolution 
Precision spectroscopy of one and two electron ions, 11:44585 
(RA;US) 


Molecular Structure 
Structural studies of complex carbohydrates of plant cell walls. 
Progress report, September 1985-July 1986, 11:44331 (R;US) 


Yields 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 11:42444 (R;US) 
XYLOSE 
Bioconversion 
Process for producing ethanol from plant biomass using the 
fungus Paecilomyces sp., 11:42770 (P;US) 


Y 


Equations 
Nonexistence of finite-energy solutions in some gauge models, 
11:44830 (R;SU) 
Gauge Invariance 
Gauge invariant action for (2+ 1)-dimensional 
massive Yang—DMills theory, 11:44854 (J;US) 


Multiplicity 
Class of two loop finite N=1 SUSY Yang-Mills theories, 
11:44808 (R;XA) 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 


Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 
Photoelectron Spectroscopy 
Chemical interactions at rare earth metal semiconductor 
interfaces, 11:43824 (BA;US) 
X-Ray Fiuorescence Analysis 
X-ray fluorescence analysis of lutetium oxide/oxalate for rare 
earth impurities, 11:43786 (R;IN) 
YTTERBIUM 152 


Energy Levels 
of N approximately 82 nuclei near the proton 
drip line, 11:44939 (RA;FI) 
YTTERBIUM 169 
Beta Decay 
Gamma radiation of the Yb decay, 11:45014 (RA;SU;In 
Russian) 
E2-Transitions 
Study on the electric transitions between bands in odd nuclei 
of rare earth elements, 11:44993 (RA;SU;In Russian) 
Internal Conversion 
Relative intensities of internal electron conversion in the range 
of 30-110 KEV in the * Yb, 11:45015 (RA;SU;In Russian) 
M1-Transitions 
On the 1/2 1/2 sup({-)— 1/2 1/2 sup(-)-transitions, 11:45016 
(RA;SU;In Russian) 


YTTERBIUM 170 TARGET 
Fluorine 19 Reactions 
Shape coexistence and alignment processes in the light Pt and 
Au region, 11:45030 (J;NL) 
YTTERBIUM 171 


Fragmentation 
Fragmentation of single-particle states in rare earth nuclei, 
11:44996 (RA;SU;In Russian) 
YTTERBIUM 173 
Energy Levels 
621.77KEV level excited in the B-decay of "Lu, 11:45017 
(RA;SU;In Russian) 
YTTERBIUM 174 TARGET 
Carbon 12 Reactions 
Nuclei production following 30 MeV/u "*C and ™‘N induced 
reactions, 11:44898 (RA;FT) 
Nitrogen 14 Reactions 
Nuclei production following 30 MeV/e 12C and ™‘N induced 
reactions, 11:44898 (RA;FI) 
YTS STAT 
Holmium 165 Reactions 
Angular momentum transfer in deep inelastic heavy ion 
collisions. Part 2, 11:44977 (R;BR) 
YTTERBIUM ALLOYS 
Specific Heat 
Specific heat of YbBe/sub 13/, 11:43531 (J;US) 
YTTRIUM 
Photoelectric Effect 
K-italic-shell photoelectric cross sections for intermediate-Z- 
italic elements at 26 keV, 11:44630 (J;US) 
X-Ray Fluorescence Analysis 
X-ray fluorescence analysis of lutetium oxide/oxalate for rare 
earth impurities, 11:43786 (R;IN) 
X-ray fluorescence determination of Pr, Nd, Sm, Gd, Tb, Dy 
and Y in high purity europium oxide, 11:43788 (R;IN) 
YTTRIUM 89 
Internal Conversion 
Conversion-electron spectroscopy near Zr, 11:44968 
(RA;NL) 
Nuclear Magnetic Resonance 
®'Y NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 
YTTRIUM 89 TARGET 
Proton Reactions 
Experimental verification of Brink hypothesis y-ray strength 
function of the Ist excited state in Zr, 11:44940 (RA:PL) 
YTTRIUM ALLOYS 
Crystal Structure 
8°'Y NMR study of transferred hyperfine interactions in YFea, 
11:43427 (R;BR) 


‘erromagnetism 
Neutron diffraction studies of some Gd-Y alloys, 11:43477 


Spectrum and energy levels of Y VI, 11:44649 (J;US) 
Tonization Potential 
Spectrum and energy levels of Y VI, 11:44649 (J;US) 
Ultraviolet Spectra 
Spectrum and energy levels of Y VI, 11:44649 (J;US) 
YTTRIUM OXIDES 
Influence of Al,Os on properties of yttria-stabilized zirconia- 
AkOs composites. Interim report, October 1985-April 1986, 
11:43607 (R;US) 


YTTRIUM PHOSPHATES 
Crystal Field 
Crystal-field analysis of Tm** and Yb** in YPO, and LuPO,, 
11:43675 (RA;US) 
Crystal Lattices 
EPR observations of the trivalent state of hafnium and 
zirconium in LuPO., YPO,, and ScPO, single crystals, 
11:43674 (RA;US) 





Electronic Structure 

Crystal-field analysis of Tm** and Yb** in YPO, and LuPQ,, 
11:43675 (RA;US) 
VIA 


Air Pollution 
Heterogeneous SO, oxidation and incomplete combustion, 
11:44254 (J;US) 


Effects 
Cation promotion effects in zeolite-supported F-T catalysts. 
Eleventh quarterly report, March-May 1986, 11:42746 
(R;US) 


Properties 

Method and apparatus for the selective separation of gaseous 
coal gasification products by pressure swing adsorption, 
11:42740 (P;US) 

ZFK ROSSENDORF 
Isotope Production 

Production, control and utilization of radioisotopes including 

tadiopharmaceuticals, 11:43926 (R;DD) 


Processes 

Rapid radiochemical separation of short-lived radionuclides in 
neutron-activated samples. Final report for the period 1 
August 1982-30 September 1985, 11:43795 (R;XA) 

Sorptive Properties 

Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
Calculation of heats of adsorption of the rare earth metals, 
11:43851 (R;DD;In German) 
64 


E2-Transitions 
Probabilities of gamma transitions in Zn even-even nuclei from 
the (n,n’g) reaction, 11:44924 (RA;SU;In Russian) 
ZINC 64 TARGET 


Reactions 
Probabilities of gamma transitions in Zn even-even nuclei from 
‘ho taste eation, | 11:44924 (RA;SU;In Russian) 
65 


Uptake 
inations of soil-plant transfer factors for Dutch soils 
(1981-1983), 11:44409 (RA;NL) 
66 


E2-Transitions 
Probabilities of gamma transitions in Zn even-even nuclei from 
the (n,n’g) reaction, 11:44924 (RA;SU;In Russian) 
ZINC 66 TARGET 
Neutron Reactions 
Probabilities of gamma transitions in Zn even-even nuclei from 
= (n,n’g) reaction, 11:44924 (RA;SU;In Russian) 


E2-Transitions 
Probabilities of gamma transitions in Zn even-even nuclei from 
the (n,n’g) reaction, 11:44924 (RA;SU;In Russian) 
ZINC 68 TARGET 
Neutron Reactions 
Probabilities of gamma transitions in Zn even-even nuclei from 
eee reaction, 11:44924 (RA;SU;In Russian) 


E2-Transitions 
Probabilities of gamma transitions in Zn even-even nuclei from 
a tg 11:44924 (RA;SU;In Russian) 
ZINC 70 TARGET 
Neutron Reactions 
Probabilities of gamma transitions in Zn even-even nuclei from 
the (a,n’g) reaction, 11:44924 (RA;SU;In Russian) 
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ZINC ALLOYS 
See also ZINC BASE ALLOYS 
Absorption Spectra 
Resonant photoemission studies of “empty-f” materials, 
11:43842 (BA;US) 
Electronic Structure 
Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 
Emission Spectroscopy 
Resonant photoemission studies of “empty-f" materials, 
11:43842 (BA;US) 
ZINC BASE ALLOYS 
Texture 
Texture study of rolling conditions for zinc-based alloys, 
11:43458 (R;SU) 
ZINC CHLORIDES 
Photoelectron Spectroscopy 
Photoelectron spectroscopic studies of metal chloride and 
oxide surfaces, 11:43835 (BA;US) 
ZINC COMPLEXES 
Raman Spectroscopy 
Resonance Raman of metallooctaethylporphyrin cation 
radicals with a/sub 1u/ and a/sub 2u/ orbital character, 
11:43879 (J;US) 
ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC TELLURIDES 
Excited States 
Excited triplet state resonance Raman spectra of magnesium, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Photochemical Reactions 
Excited triplet state resonance Raman spectra of 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
Raman Spectra 
Excited triplet state resonance Raman spectra of jum, 
zinc, and palladium tetraphenylporphine, 11:43914 (J;US) 
ZINC ISOTOPES 
See also ZINC 64 
ZINC 65 
ZINC 66 
ZINC 68 
ZINC 70 
Energy Levels 
Excitation of nucleus high-lying levels in resonance scattering 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
Resonance Scattering 
Excitation of nucleus high-lying levels in resonance scattering 
of neutron capture gamma quanta, 11:44892 (RA;SU;In 
Russian) 
ZINC OXIDES 


Spectroscopy 

XANES/EXAFS study of the copper active site in methanol 

synthesis catalyst, 11:42773 (BA;US) 
Catalytic Effects 

Promotion by Cs(I) and poisoning by T1(1) of the Cu/ZnO 
catalysts for methanol synthesis and the water gas shift 
reaction, 11:42768 (J;US) 

XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 


Deposition 
Photoelectron spectroscopic studies of metal chloride and 
oxide surfaces, 11:43835 (BA;US) 
Photoelectron Spectroscopy 
Photoelectron spectroscopic studies of metal chloride and 
oxide surfaces, 11:43835 (BA;US) 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
Physical Radiation Effects 
Effects of pulsed excimer and CO: laser irradiation on the 
wide band gap semiconductors ZnO and SiC, 11:43727 
(RA;US) 
Thermal Degradation 
ion of commercial varistors by reducing ambients, 
11:44058 (RA;US) 
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X-Ray Spectra 
XANES/EXAFS study of the copper active site in methanol 
synthesis catalyst, 11:42773 (BA;US) 
ZINC TELLURIDES 
Crystal Defects 
Study of the defect structures in CdTe crystals 
synchrotron x-ray topography, 11:43765 (J;US) 
Microstructure 
Molecular beam epitaxial of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 
Molecular Beam Epitaxy 
Molecular beam epitaxial of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 


Photoelectric effect in surface-barrier structures, 11:43654 
(R;XA) 


Molecular beam epitaxial growth of a novel strained-layer 
superlattice system: CdTe-ZnTe, 11:43757 (J;US) 


opography 
Study of the defect structures in CdTe crystals using 
synchrotron x-ray topography, 11:43765 (J;US) 


Feasibility study of a new zinc-air battery concept 
flowing alkaline electrolyte, 11:43154 (R;US) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR 
Zion, Illinois, USA 
Risk Assessment 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
Seismic Effects 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
ZION-2 REACTOR 
Zion, Illinois, USA 
Risk Assessment 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
Seismic Effects 
Seismic risk assessment as applied to a BWR, 11:43135 (B;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 4 
Deformation 
Predictions of dry storage behavior of zircaloy clad spent fuel 
rods using deformation and fracture map analyses, 11:43521 
(R;US) 


Ruptures 
Predictions of dry storage behavior of zircaloy clad spent fuel 
cditainn Gelinas cade Gitar eumeneialin, 142 11:43521 
(R;US) 
ZIRCALOY 4 
Creep 
Cumulative fatigue and creep-fatigue damage at 350°C on 
recrystallized zircaloy 4, 11:43428 (R;FR) 


Fatigue 
Cumulative fatigue and fatigue damage at 350°C on 


creep- 
zircaloy 4, 11:43428 (R:FR) 
ZIRCON 


Isotope Dating 
Zircon Lu-Hf systematics: evidence for the episodic 
development of Archaean greenstone belts, 11:44449 
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NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86014156 11:44330 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014344 11:44331 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86013530 11:43872 
NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE86013532 11:43794 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86014037 11:43845 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86013003 11:45548 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 99: DE86013002 11:45549 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE86013001 11:45550 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: DE86013000 11:45551 
NTIS, PC A03/MF AO1 (GPO Dep.) 99: DE86012999 11:45552 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


DE86013359 11:44729 
DE86013360 11:44161 
DE86013361 11:44690 
DE86013362 11:44691 
DE86013656 11:44692 


te 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


DE86013538 1144464 
DE86013536 11:44801 
DE86013537 11:44781 
DE86012134 11:45058 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86013320 11:44693 
NTIS, PC A02/MF AO1 (GPO Dep.) : DE86013279 11:43438 


Hom mmm 


— 


mi 
8333 
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Report 
Number 


DOE/ER/45184- 
DOE/ER/45213- 
DOE/ER/32118- 
DOw/ER/s9222 


1 
DOE/ER/73019- 

63 
DOE/ET/51013- 

185 
DOE/EV/04322- 

3 
DOE/EV/10326- 

Ti 
DOE/FE/05122- 

2070 
DOE/FE/60181- 

175 

183 

187 

188 

189 
DOE/ID/12138- 

5 
DOE/ID/12478- 

T12 
DOE/ID/12527- 

2 
DOE/LC/10886- 

2048 
DOE/LC/11044- 

2071 
DOE/LC/11045- 


2072 
DOE/MC/14617- 
T6 


Availability 
Source 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI - GPO 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


Herbert Leslie Manning, Jr.MIT, Plasma Fusion 


Centbridge MA, 02139 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AO! (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF A01; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


DE86013956 
DE86013157 
DE86013247 
DE86014329 
DE86013363 
DE86013392 
DE86012980 
DE86012954 
DE86012955 
TI86012313 

DE86013104 
DE86012994 
DE86013056 
DE86013058 
DE86013055 
DE86013990 
DE86014242 
DE86013817 
1186013660 


DE86013655 
DE86013349 
DE86006628 
DE86013541 
DE86008931 
DE86009319 
DE86008932 
DE86008933 
DE86014121 
DE86011519 
DE86013491 
DE86001092 
DE86006630 
DE86006631 
DE86003023 
DE86006632 
DE8601 1749 
DE86001058 
DE86013554 
DE86013585 
DE86013879 
DE86013880 
DE86013968 
DE86013110 
DE86013999 
DE86014083 
DE86013122 


DE86013123 
DE86014198 


DOE/OR/00033- 


Abstract 
Number 


11:43439 
11:43440 
11:45442 
11:45443 
11:45250 
11:44332 
11:44333 
11:44334 
11:44398 
11:44400 


11:44402 
11:44342 
11:42449 
11:42494 
11:42481 
11:42450 
11:42451 
11:42452 
11:43441 
11:42854 
11:42850 
11:42453 
11:42616 
11:42617 
11:42495 
11:42557 
11:42520 
11:42538 
11:42654 
11:43234 
11:43179 
11:43235 
11:42883 
11:43945 
11:45444 
11:42723 
11:44385 


11:42971 
11:44428 
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Availability Abstract 
Source Category Number 
NTIS, PC A06/MF A011; 1 (GPO Dep.) DE86014194 11:44429 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86013105 11:43216 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86013121 11:42793 
NTIS, PC A04/MF A01 (GPO Dep.) h DE86013106 11:42794 
NTIS, PC A03/MF A01 (GPO Dep.) DE86013107 11:42795 
NTIS, PC A02/MF A011 (GPO Dep.) DE86013494 11:42949 
NTIS, PC A02/MF A0i (GPO Dep.) .99: 1DE86013496 11:43053 
NTIS, PC A02/MF A01 (GPO Dep.) . DE86013673 11:43054 
NTIS, PC A13/MF A001; 1 (GPO Dep.) DE86014197 11:44383 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012890 11:42785 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013016 11:42482 
NTIS, PC A06/MF A011 (GPO Dep.) 1DE86013017 11:42454 


NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86012226 11:42455 
NTIS, PC A08/MF A01; 1 (GPO Dep.) DE86013938 11:42456 


NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86005087 11:42483 


NTIS, PC A02/MF A0i (GPO Dep.) DE86009508 11:42457 
NTIS, PC A02/MF A0i; 1 (GPO Dep.) DE86012891 11:42458 


NTIS, PC A02/MF A0i (GPO Dep.) DE86012952 11:42746 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86013534 11:42763 
NTIS, PC A02/MF A0i (GPO Dep.) DE86012962 11:42521 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013014 11:42747 
NTIS, PC A02/MF A01 (GPO Dep.) DE86014099 11:42508 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86013211 11:42509 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86012586 11:42459 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013498 11:42748 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012951 11:42460 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) DE86014250 11:42510 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86012892 11:42522 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013015 11:42523 
NTIS, PC A02/MF AO1 (GPO Dep.) DE86014029 11:42484 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012904 11:42511 
NTIS$17.00 11:42562 
DOE Offices and DOE WPAS Contractors T186026857 ~ 11:42884 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE86013650 11:42551 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013175 11:42778 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013133 11:42828 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012934 11:42796 
NTIS, PC Al4/MF A01; 1 (GPO Dep.) DE86013137 11:44389 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013179 11:42779 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013163 11:43318 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE86014096 11:42668 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013316 11:42542 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013497 11:42669 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86013931 11:44314 
NTIS, PC A02/MF A01 (GPO Dep.) 11:42670 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 11:42671 
NTIS, PC A02/MF A01 (GPO Dep.) 11:42672 
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Availability File Abstract 
Source Number Number 


NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86004616 11:42646 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE86008903 11:42647 


NTIS, PC A02/MF A0i 11:43564 
NTIS, PC A02/MF AO1 11:44024 


See AD-A-166892/0/XAB 11:43944 


See N-86-22962 11:44030 
See N-86-23857 11:43934 
See N-86-25267 11:43583 
See N-86-23035 11:43155 
See N-86-22890 11:43407 
See N-86-22687 11:43360 
See N-86-25431 11;43936 


NTIS (US Sales Only), PC A06/MF A01 DE86702969 ; 11:45059 
NTIS (US Sales Only), PC A06/MF A01 DE86702917 11:43638 
NTIS (US Sales Only), PC A07/MF A01 DE86702965 11:45060 
NTIS (US Sales Only), PC A0S/MF AOI DE86702939 11:45445 


NTIS (US Saies Only), PC A04/MF AOI DE86751929 11:43442 
See LBL-18725 DE86013195 11:43324 


NTIS, PC A02/MF A001; 1 (GPO Dep.) DE86013952 11:44291 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012101 11:44057 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013235 11:45553 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86013479 11:45190 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) DE86013458 11:44437 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE86013447 11:43319 
DE86013484 11:43055 
TI86013455 11:43056 
DE86013442 11:42851 
DE86013450 11:43036 
DE86013452 11:42992 
DE86013470 11:43940 
DE86013454 11:43946 
DE86013456 11:43443 
DE86013463 11:45446 


is fs 


mam eee 


8 $$3sss 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86013468 11:43037 
NTIS (US Sales Only), PC A02/MF AOl DE86702842 11:42986 
NTIS (US Sales Only), PC A15/MF A01 DE86703013 11:44015 
NTIS (US Sales Only), PC A0S/MF A01 DE86703005 11:44357 
NTIS (US Sales Only), PC A03/MF A01 DE86702995 11:44272 


NTIS, PC A03/MF A01 (GPO Dep.) 99: DE86013988 11:44343 
ENV-MER- 
81-080 NTIS (US Sales Only), PC A07/MF A0i DE86750735 11:43397 
EPA/450/4- 
86/ 006 See PB-86-203395/XAB 11:44280 
EPA/600/3- 
85/ 065 See PB-86-201126/XAB 11:44306 
EPA/600/9- 
85/ 035F See PB-86-197175/XAB 11:44303 
EPA/600/J- 
85/ 383 See PB-86-195476/XAB 11:44230 
85/ 389 See PB-86-199478/XAB 11:44232 
85/ 393 See PB-86-201704/XAB 11:44234 
86/ 040 See PB-86-195658/XAB 11:43169 
86/ 046 See PB-86-195948/XAB 11:44231 
EPRI-AP- 
4657 Research Reports Center, Box 50490, Palo Alto, CA 11:42461 


94303 
EPRI-CS- 
4164-VolL.1 NTIS, PC A06/MF AOI; 1 - Research Reports 99: 11:43398 
Center, Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
4164-Vol.2 NTIS, PC A04/MF AOI - Reports Research Center, 11:43399 
Box 50490, Palo Alto, CA 94303 
4699-Vol.2 Research Reports Center, Box 50490, Palo Alto, CA 11:42498 


94303 
EPRI-EL- 
4540-CCM-Vol.1 Research Reports Center, Box 50490, Palo Alto, CA 11:42885 
94303 


4540-CCM-Vol.5 Research Reports Center, Box 50490, Palo Alto, Ca 11:42886 
94303 

4540-CCM-VoL6 Research Reports Center, Box 50490, Palo Alto, CA , 11:42887 
94303 





4672 

4686 
4690-SR 
4708 
4726-Vol.5 
4726-Vol.6 
4726-Vol.7 
4726-Vol.8 
4726-VolL.9 
4726-Vol.10 


Availability 
Source 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports, Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
Resesech Reporte Center, Ben'30000; Palo Alto, CA 
Research Reports Center, Bost 30480, Palo Alto, CA 
Research Reports Center, Box 50480, Palo Alto, CA 
Reseach Repors Cntr, Bos 50480, Plo Al CA 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 : 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 


NTIS, PC A03/MF AOI 
NTIS, PC A13/MF A01 
NTIS, PC A03/MF AOI 
British Library, Boston Spa, Wetherby, West Yorks 


Commission of the European Communities, Petten 
(Netherlands). Joint Nuclear Research Center 
European Community Information Service, 2100 M 
St., INW, Suite 707, Washington, DC 20037 


See PB-86-215704/XAB 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS .(US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A12/MF AO1 
NTIS (US Sales Only), PC A15/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A10/MF A0l 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC Al4/MF A0i 
NTIS (US Sales Only), PC Al0/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC Al2/MF AO1 
NTIS (US Sales Only), PC All/MF AOI; 1 


See PB-86-214020/XAB 


See SAND-86-8178-Vol.1-Exec.Summ. 
See N-86-24938 

NTIS, PC A06/MF AOI; 2 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


DE86013933 
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Abstract 
Number 


11:43320 
11:43321 


11:42892 
11:42893 
11:42922 
11:42923 
11:42924 
11:42894 
11:42925 


11:44440 


11:44443 
11:44444 


11:44445 


11:43403 
11:43609 
11:43322 
11:42829 
11:42895 


11:42724 


11:43237 


11:44016 
11:42993 


11:45554 


11:43947 
11:43948 


11:43149 
11:42926 
11:42749 
11:42844 
11:44017 
11:42764 
11:42750 
11:42765 
11:42751 
11:43150 
11:42830 
11:42752 
11:42753 
11:42754 
11:42927 
11:44344 


11:43334 


11:42807 
11:43409 
11:44018 
11:44162 
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Availability 
Source 


See AD-A-167280/7/XAB 
NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86013088 
See NUREG/CR-3320-Vol.1 TI86013894 11:42899 


80-035-1635 See PB-86-205739/KAB 11:44245 
81-335-1566 See PB-86-203486/XAB 11:44239 
82-309-1630 See PB-86-203494/XAB 11:44240 
83-019-1562 See PB-86-206075/XAB 11:44248 
83-091-1637 See PB-86-205721/KAB 11:44244 
84-006-1639 See PB-86-203916/XAB 11:44243 
84-060-1645 See PB-86-203478/XAB 11:44238 
84-075-1634 See PB-86-202900/KAB 11:44237 
84-368-1624 See PB-86-191269/XAB 11:44226 
84-466 See PB-86-203528/XAB 11:44242 
84-478-1636 See PB-86-206067/XAB 11:44247 
84-508-1626 See PB-86-191830/XAB 11:44227 
85-047-1632 See PB-86-202892/XAB 11:44236 
85-067-1614 See PB-86-206083/XAB 11:44249 
85-175-1621 See PB-86-192705/KAB 11:44388 
85-268-1641 See PB-86-206042/XAB 11:44246 
85-335-1629 See PB-86-202884/XAB 11:44235 
‘o 85-433-1638 See PB-86-203510/KAB 11:44241 
143/ 85 See OEFZS-4338 11:44174 
146/ 86 See OEFZS-4345 11:42736 
IAE- 
3988/ 4 NTIS (US Sales Only), PC A02/MF AOI 11:42950 
4035/9 NTIS (US Sales Only), PC A02/MF A01 11:44082 
3224-F NTIS (US Sales Only), PC A02/MF AOI 11:43795 
IAEA-RL- 
124(MONACO-24) — NTIS (US Sales Only), PC A04/MF AOI 11:43796 
130 NTIS (US Sales Only), PC A02/MF AOI 11:43797 
IAEA-TECDOC- 
359 NTIS (US Sales Only), PC A02/MF A01 11:42655 
- 360 NTIS (US Sales Only), PC A03/MF AO1 11:42656 
85/ 29 NTIS (US Sales Only), PC A04/MF AOI 11:44802 
85/ 44 NTIS (US Sales Only), PC A02/MF AO1 11:45061 
85/ 50 NTIS (US Sales Only), PC A02/MF A01 11:43444 
85/ 51 NTIS (US Sales Only), PC A03/MF A01 11:44803 
85/ 52 NTIS (US Sales Only), PC A02/MF AOI 11:44730 
85/ 53 NTIS (US Sales Only), PC A02/MF A01 11:45191 
85/ 54 NTIS (US Sales Only), PC A03/MF A01 11:45031 
85/ 55 NTIS (US Sales Only), PC A02/MF A01 11:44589 
85/ 58 NTIS (US Sales Only), PC A03/MF A01 11:45192 
85/ 60 NTIS (US Sales Only), PC A02/MF A01 11:45193 
85/ 62 NTIS (US Sales Only), PC A02/MF A01 11:45181 
85/ 65 NTIS (US Sales Only), PC A02/MF AO 11:45447 
85/ 67 NTIS (US Sales Only), PC A02/MF AO1 11:45265 
85/ 71 NTIS (US Sales Only), PC A02/MF AO1 11:44806 
85/ 72 NTIS (US Sales Only), PC A02/MF A01 11:45194 
85/ 76 NTIS (US Sales Only), PC A02/MF AOI 11:45142 
85/77 NTIS (US Sales Only), PC A02/MF A01 11:43445 
85/ 78 NTIS (US Sales Only), PC A03/MF A01 11:43612 
85/79 NTIS (US Sales Only), PC A02/MF A01 11:43639 
85/ 80 NTIS (US Sales Only), PC A02/MF A01 11:43640 
85/ 81 NTIS (US Sales Only), PC A02/MF AO1 11:45143 
85/ 83 NTIS (US Sales Only), PC A02/MF A01 11:45195 
85/ 84 NTIS (US Sales Only), PC A02/MF AO! 11:45196 
85/ 85 NTIS (US Sales Only), PC A02/MF AO1 11:44731 
85/ 86 NTIS (US Sales Only), PC A02/MF A01 11:44782 
85/ 87 NTIS (US Sales Only), PC A02/MF AOI 11:44465 
85/ 88 NTIS (US Sales Only), PC A02/MF A01 11:44805 
85/ 89 NTIS (US Sales Only), PC A02/MF AOI 11:44806 
85/ 90 NTIS (US Sales Only), PC A02/MF A01 11:45144 
85/ 91 NTIS (US Sales Only), PC A02/MF A01 11:43641 
85/ 92 NTIS (US Sales Only), PC A02/MF AO! 11:45251 
85/ 93 NTIS (US Sales Only), PC A03/MF A01 11:44466 
85/ 94 NTIS (US Sales Only), PC A02/MF AOI 11:44467 
85/ 96 NTIS (US Sales Only), PC A02/MF A01 11:44468 
85/97 NTIS (US Sales Only), PC A02/MF AOI 11:45145 
85/ 98 NTIS (US Sales Only), PC A02/MF AOI 11:44387 
85/99 NTIS (US Sales Only), PC A03/MF A01 11:45197 
85/ 101 NTIS (US Sales Only), PC A03/MF A01 11:45062 
85/ 102 NTIS (US Sales Only), PC A02/MF AO1 11:45198 
85/ 104 NTIS (US Sales Only), PC A03/MF A01 11:44590 
85/ 105 NTIS (US Sales Only), PC A02/MF A01 11:44591 
85/ 106 NTIS (US Sales Only), PC A02/MF A01 11:44219 
85/ 107 NTIS (US Sales Only), PC A02/MF A01 11:44592 
85/ 108 NTIS (US Sales Only), PC A02/MF A01 11:43642 
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Availability Abstract 
Number Source Number 
85/ 109 NTIS (US Sales Only), PC A02/MF AOI DE86702723 11:45182 
85/ 110 NTIS (US Sales Only), PC A02/MF A0O1 DE86702644 11:43446 
85/ 111 NTIS (US Sales Only), PC A02/MF AOI DE86702616 11:45199 
85/ 112 NTIS (US Sales Only), PC A04/MF AO1 DE86702617 11:45200 
85/ 113 NTIS (US Sales Only), PC A02/MF A01 DE86702645 11:43447 
85/ 115 NTIS (US Sales Only), PC A02/MF AOl DE86702635 11:44732 
85/ 116 NTIS (US Sales Only), PC A02/MF A01 DE86702736 11:44783 
85/ 117 NTIS (US Sales Only), PC A02/MF A0i DE86702594 11:45201 
85/ 118 NTIS (US Sales Only), PC A02/MF A01 DE86702734 11:44733 
85/ 119 NTIS (US Sales Only), PC A02/MF A01 DE86702646 11:43643 
85/ 120 NTIS (US Sales Only), PC A02/MF A01 DE86702595 11:45252 
85/ 121 NTIS (US Sales Only), PC A02/MF A01 DE86702609 11:45202 
85/ 122 NTIS (US Sales Only). PC A02/MF A01 DE86702731 11:44734 
85/ 123 NTIS (US Sales Only), PC A02/MF A01 DE86702767 11:43448 
85/ 124 NTIS (US Sales Only), PC A02/MF A01 DE86702636 11:44593 
85/ 125 NTIS (US Sales Only), PC A02/MF A01 DE86702647 11:45146 
85/ 126 NTIS (US Sales Only), PC A02/MF A01 DE86702648 11:45147 
85/ 127 NTIS (US Sales Only), PC A02/MF A01 DE86702596 11:45253 
85/ 129 NTIS (US Sales Only), PC A02/MF A01 DE86702714 11:44469 
85/ 130 NTIS (US Sales Only), PC A02/MF A01 DE86702629 11:44807 
85/ 132 NTIS (US Sales Only), PC A02/MF A01 DE86702649 11:45148 
85/ 133 NTIS (US Sales Only), PC A02/MF A01 DE86702674 11:45149 
85/ 134 NTIS (US Sales Only), PC A02/MF A01 DE86702650 11:43644 
85/ 135 NTIS (US Sales Only), PC A02/MF A01 DE86702610 11:45203 
85/ 136 NTIS (US Sales Only), PC A02/MF A01 DE86702651 11:45150 
85/ 137 NTIS (US Sales Only), PC A02/MF A01 DE86702637 11:44594 
85/ 138 NTIS (US Sales Only), PC A02/MF A01 DE86702638 11:44595 
85/ 139 NTIS (US Sales Only), PC A03/MF A01 DE86702749 11:44885 
85/ 140 NTIS (US Sales Only), PC A02/MF A01 DE86702744 11:45063 
85/ 141 NTIS (US Sales Only), PC A03/MF A01 DE86702652 11:45151 
85/ 142 NTIS (US Sales Only), PC A02/MF A01 DE86702727 11:44667 
85/ 143 NTIS (US Sales Only), PC A02/MF A01 DE86702653 11:45152 
85/ 144 NTIS (US Sales Only), PC A03/MF A01 DE86702611 11:45204 
85/ 145 NTIS (US Sales Only), PC A02/MF A01 DE86702737 11:44784 
85/ 147 NTIS (US Sales Only), PC A03/MF A01 DE86702654 11:43645 
85/ 149 NTIS (US Sales Only), PC A02/MF A01 DE86702655 11:45153 
85/ 150 NTIS (US Sales Only), PC A02/MF A01 DE86702656 11:43646 
85/ 151 NTIS (US Sales Only), PC A02/MF A01 DE86702715 11:44470 
85/ 152 NTIS (US Sales Only), PC A02/MF A01 DE86702597 11:45254 
85/ 153 NTIS (US Sales Only), PC A02/MF AOI DE86702724 11:45183 
85/ 154 NTIS (US Sales Only), PC A02/MF A01 DE86702750 11:45064 
85/ 155 NTIS (US Sales Only), PC A02/MF A01 DE86702657 11:43647 
85/ 156 NTIS (US Sales Only), PC A02/MF A01 DE86702658 11:43648 
85/ 159 NTIS (US Sales Only), PC A02/MF A001 DE86702659 11:45154 
85/ 162 NTIS (US Sales Only), PC A02/MF A01 DE86702624 11:44808 
85/ 163 NTIS (US Sales Only), PC A02/MF A01 DE86702660 11:45155 
85/ 164 NTIS (US Sales Only), PC 402/MF AOI DE86702661 11:45156 
85/ 165 NTIS (US Sales Only), PC A02/MF A01 DE86702662 11:43449 
85/ 166 NTIS (US Sales Only), PC A02/MF A01 DE86702639 11:44596 
85/ 167 NTIS (US Sales Only), PC A02/MF A01 DE86702663 11:43649 
85/ 168 NTIS (US Sales Only), PC A02/MF A01 DE86702728 11:44668 
85/ 170 NTIS (US Sales Only), PC A02/MF AOI DE86702675 11:43650 
85/ 172 NTIS (US Sales Only), PC A02/MF AO1 DE86702664 11:43651 
85/ 173 NTIS (US Sales Only), PC A02/MF A01 DE86702598 11:45205 
85/ 175 NTIS (US Sales Only), PC A02/MF A0i DE86702599 11:45255 
85/ 176 NTIS (US Sales Only), PC A02/MF A01 DE86702625 11:44809 
85/ 177 NTIS (US Sales Only), PC A02/MF A0i DE86702665 11:43652 
85/ 178 NTIS (US Sales Only), PC A02/MF AO1 DE86702666 11:43653 
85/ 179 NTIS (US Sales Only), PC A02/MF A01 DE86702768 11:43450 
85/ 180 NTIS (US Sales Only), PC A02/MF AOI DE86702769 11:43451 
85/ 181 NTIS (US Sales Only), PC A02/MF A01 DE86702612 11:45206 
85/ 182 DE86702667 11:43654 
85/ 185 DE86702626 11:44810 
85/ 186 DE86702600 11:44320 
85/ 187 DE86702729 11:44669 
85/ 188 DE86702613 11:45207 
85/ 190 DE86702601 11:45256 
85/ 191 DE86702668 11:43452 
85/ 192 DE86702716 11:44471 
85/ 193 DE86702878 11:44811 
85/ 194 DE86702879 11:44812 
85/ 195 DE86702899 11:43453 
85/ 196 DE86702900 11:43655 
85/ 198 DE86702880 11:44813 
85/ 199 DE86702901 11:45157 
85/ 200 DE86702918 11:43656 
85/ 202 DE86702902 11:43657 
85/ 203 DE86702919 11:43658 
85/ 204 DE86702894 11:44597 
85/ 209 DE86702903 11:43580 
85/ 210 DE86702904 11:45208 
85/ 211 DE86702890 11:44814 
85/ 215 DE86702891 11:44815 
85/ 216 DE86702905 11:43659 
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Report Availability 
Number Source 


i 


NTIS (US Sales Only), PC A02/MF AO1 
85/ 220 NTIS (US Sales Only), PC A02/MF A01 


é 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


seeseseaesgsss*® 


11:43455 
11:45258 


11:42503 
11:42766 


11:44817 
11:45212 


11:45213 
11:45065 
11:45066 
11:44818 
11:45067 
11:43662 
11:45214 
11:45068 
11:45215 
11:45069 
11:45216 
11:44886 
11:45070 
11:45217 
11:45218 
11:44897 
11:45071 
11:44887 
11:44819 
11:44820 
11:45266 
11:45072 
11:45219 
11:45220 
11:45073 
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NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
NTIS (US Sales 
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Availability 
Source 


NTIS (US Sales Only), PC A17/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A09/MF AO1 
NTIS (US Sales Only), PC A06/MF AOi 
NTIS (US Sales Only), PC A05/MF AO1 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A06/MF A0i 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC Al2/MF A0i 
NTIS (US Sales Only), PC A09/MF A01 


NTIS (US Sales Only), PC A21/MF A01 
NTIS (US Sales Only), PC A03/MF A0i 


NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A0i 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 


See PB-86-191921/XAB 
See PB-86-191194/XAB 
See PB-86-191988/XAB 


See AD-A-167244/3/XAB 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC AOS/MF AOI 
IS (US Sales Only), PC A03/MF AO1 
Sales Only), PC A03/MF A0l 
Sales Only), PC A03/MF A01 
Sales Only), PC A04/MF A01 
Sales Only), PC A07/MF A01 
Sales Only), PC A05/MF AOI 
Sales Only), PC A10/MF AO1 
Sales Only), PC A03/MF AO1 
Sales Only), PC A02/MF AOl 
Sales Only), PC A03/MF AOI 
Sales Only), PC A02/MF A01 
Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
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DE86702974 
DE86703032 
DE86703033 
DE86703018 
DE86703008 
DE86702920 
DE86702950 
DE86702921 
DE86702958 
DE86702896 
DE86702997 
DE86702940 
DE86702962 
DE86702945 
DE86702941 
DE86702996 


DE86780472 
DE86780475 


DE86751246 
DE86702739 
DE86702757 
DE86702746 
DE86702758 
DE86702792 
DE86702793 
DE86702850 
DE86702826 
DE86702795 


DE86750772 
DE86780469 


DE86750774 


DE86702608 
DE86702693 
DE86702694 
DE86702687 
DE86702688 


DE86750771 
DE86750766 


DE86702972 
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Abstract 
Number 


11:43799 
11:44028 
11:44029 
11:42657 
11:44166 
11:43803 
11:44702 
11:44189 
11:44703 
11:44601 
11:44350 
11:44473 
11:45084 
11:44474 
11:44475 
11:44404 


11:44863 
11:43846 


11:43160 
11:44791 
11:45097 
11:45098 
11:44893 
11:44107 
11:44108 
11:45529 
11:44167 
11:44109 


11:45036 
11:44880 


11:45099 


11:45223 
11:45270 
11:45271 
11:45272 
11:45273 


11:44966 
11:45100 


11:45048 
11:44228 
11:42939 
11:44229 


11:43996 
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Report 
Number 
85-070 
85-075 
85-076 
85-080 
85-081 
85-082 
85-083 
85-085 
85-090 
85-092 
85-093 
85-094 
85-096 
85-097 
85-100 
85-102 
85-103 
85-104 
85-106 
85-107 
85-108 
85-110 
85-113 
85-117 
85-119 
JINR- 
E-2-85-297 
E-2-85-468 
E-14-85-473 
R-2-85-419 
R-2-85-427 
R-2-85-470 
R-2-85-504 
R-2-85-529 
R-2-85-577 
R-4-85-386 
R-4-85-496 
R-9-85-283 
R-9-85-290 
R-14-85-423 
K/PS- 
5067 
KEK- 
84-9 
84-15 
84-16 
84-17 
84-23 
84-24 
KFKI- 
1985-' 
1986-28-E 
84-28 
KIYI- 
84-2 
84-10 
84-16 
84-17 
KU-HCOE-FL2-R- 
85-22 
85-23 
85-25 
L- 
16074 
16103 
LA- 
10710-MS 
10737-OBES 
10765-MS 
LA-tr- 


85-86 
LA-UR- 

86-730 
86-1270 
86-1433 
86-1675 
86-1782 
86-1847 
86-1879 
86-1907 
86-2010 
86-2178 
86-2244 


), PC A02/MF A01 
), PC A02/MF AOl 
), PC A1l3/MF AOI 
), PC A06/MF A01 


£8 


), PC All/MF AOI 
), PC All/MF AO! 


), PC A03/MF AOl 
), PC A03/MF AOl 
NTIS (US Sales Only), PC A04/MF A0l 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A0i 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
Only), PC A02/MF AO! 
), PC A02/MF AO! 
), PC A02/MF AOI 
), PC A02/MF A01 
), PC A02/MF AO! 
), PC A02/MF AOI 
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Only), PC A02/MF AOI 


PEEEEEEEEE: 
saeeeaas 


a i 

$34 
PEE 
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cack 
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NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Onl"), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOi 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See N-86-25429 
See N-86-24962 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


DE86010365 


DE86702799 
DE86702798 
DE86780470 
DE86702796 
DE86702733 
DE86702741 


DE86702804 
DE86901527 


DE86702949 


DE86013624 
DE86013628 
DE86013637 


DE86013533 


DE86012864 
DE86010180 
DE86010203 
T186011250 

T18601 1223 

DE8601 1234 
DE86011228 
DE86012391 
DE86012373 
DE86012443 
DE86012428 


aes | 


seeesesesss 
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Abstract 
Number 


11:42954 
11:45451 
11:45275 
11:45452 
11:45453 
11:45454 
11:45455 
11:44110 
11:42675 
11:43042 
11:43043 
11:45556 
11:44293 
11:43664 
11:45456 
11:45457 
11:43044 
11:44111 
11:43067 
11:45458 
11:45459 
11:44083 
11:45460 
11:43068 
11:45126 


11:44829 
11:44830 
11:43458 
11:44792 
11:44743 
11:44704 
11:44831 
11:44832 
11:45224 
11:45225 
11:45226 
11:44112 
11:44094 
11:45158 


11:43941 


11:44156 
11:44157 
11:44706 
11:44115 
11:44744 
11:44168 


11:43022 
11:45159 


11:44745 


11:45227 
11:45023 
11:45276 
11:45277 


11:44604 
11:44605 
11:43459 


11:43935 
11:42574 


11:43069 
11:42849 
11:44321 


11:43931 


11:44476 
11:44410 
11:43070 
11:42995 
11:43071 
11:45108 
11:42955 
11:44477 
11:43999 
11:44190 
11:45516 
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Abstract 
Number 


PC A02/MF AOI; 1 (GPO Dep.) DE86013859 11:44612 

PC A02; 3 DE86012417 11:43461 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86013857 11:44019 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86013855 11:43462 
NTIS, PC A02/MF A0i (GPO Dep.) 99: DE86013849 11:45461 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86013836 11:44351 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86013823 11:43072 


NTIS, PC A02; 3 DE86013041 11:45517 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A13/MF AO1; 1 (GPO Dep.) 
See SLAC-PUB-3994 

NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


DE86013204 11:43323 
DE86013195 11:43324 
DE86013188 11:43416 
DE86013488 1145557 
DE86013462 11:43666 
DE86013187 11:43325 
DE86013207 11:42852 
DE86013466 11:45558 
DE86013192 11:42626 
DE86013197 11:44613 
DE86013474 11:48462 
DE86013184 11:44116 
DE86013185 11:44089 
DE86013008 11:45559 
DE86013467 11:45560 
DE86013446 11:43581 
DE86011318 11:43619 
DE86013486 11:43463 
DE86013475 11:45463 
DE86013189 11:43873 
DE86013202 11:44275 
DE86011560 11:42462 
DE86013461 11:43154 
DE86013191 11:45561 
DE86013194 11:43582 
DE86013196 11:44090 
DE86013183 11:44707 
DE86011925 11:44708 
DE86013193 11:44670 
DE86013126 11:45562 
DE86013198 11:44614 
DE86013206 11:44746 
DE86013127 11:42735 
DE86013477 11:44671 
DE86013201 11:44709 
DE86013006 11:44185 
DE86013944 11:43464 
DE86012957 11:4$261 
DE86013471 11:43849 
DE86013476 11:43465 


en 


Prd md ed ed ed ed ed ed ed ed ed ed eh he ed hd eh eh eh dd 
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NTIS (US Sales Only), PC A03/MF AOI DE86702893 11:44833 
NTIS (US Sales Only), PC A03/MF AO1 DE86750761 1145278 
NTIS (US Seles Only), PC A03/MF AOI DE86750775 1144747 
See LUIP-8507 DE86702953 11:44748 
NTIS (US Sales Only), PC A02/MF AO! DE86702953 1144748 
See LUIP-8507 DE86702953 

NTIS (US Sales Only), PC A02/MF AOI DE86750776 

See N-86-24614 

See DOB/ER/S53223-14 

See PB-86-203825/KAB 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A03/MF AOL, 1 (GPO Dep 

See AD-A-167484/3/KAB 

NTIS (US Sales Only), PC A02/MF AO! 

See PB-86-213980/XAB 


Issuing Activity 
NTIS, PC A02/MF AOI 





963R / ERA-11/19 


Report Availability Abstract 
Number Source Number 
86-22416 NTIS, PC A02/MF AO1 11:43777 
86-22417 NTIS, PC A02/MF A011 11:43776 
86-22687 NTIS, PC A02/MF AO1 11:43360 
86-22890 NTIS, PC A02/MF AOI 11:43407 
86-22962 NTIS, PC A16/MF A0O1 11:44030 
86-23035 NTIS, PC A02/MF AO1 11:43155 
86-23493 NTIS, PC A16/MF A01 11:44478 
86-23857 NTIS, PC A03/MF A01 11:43934 
86-24010 NTIS, PC A05/MF AO1 11:42819 
86-24507 NTIS, PC A99/MF E04 11:43613 
86-24614 NTIS, PC Al4/MF AO1 11:44511 
86-24818 NTIS, PC A09/MF A01 11:43467 
86-24933 NTIS, PC A10/MF A0Oi 11:43408 
86-24938 NTIS, PC A09/MF AOl1 11:43409 
86-24962 NTIS, PC A02/MF A01 11:42574 
86-25003 NTIS, PC A09/MF AOl 11:43410 
86-25046 NTIS, PC A02/MF AOil 11:43156 
86-25070 NTIS, PC A04/MF A0O1 11:44563 
86-25267 NTIS, PC A02/MF A0O1 11:43583 
86-25305 NTIS, PC A07/MF AO1 11:43956 
86-25307 NTIS, PC A08/MF A0O1 11:44534 
86-25420 NTIS, PC A02/MF A0i 11:43602 
86-25429 NTIS, PC A03/MF AO1 11:43935 
86-25431 NTIS, PC A02/MF A0i 11:43936 
86-25911 NTIS, PC A07/MF AO1 11:44223 
86-26263 NTIS, PC A02/MF A01 11:44535 
86-26266 NTIS, PC A02/MF AOl1 11:44536 
86-26270 NTIS, PC A05/MF A01 11:44537 
4577-0818 See PB-86-203353/XAB 11:44279 
4620-3470 See PB-86-213956/XAB 11:42580 
NAC- 
83-06 NTIS (US Sales Only), PC A02/MF AO01 11:44098 
NAC-AR- 
85-01 NTIS (US Sales Only), PC A13/MF AOl 11:44117 
NASA-CP- 
2383 See N-86-22962 11:44030 
2403 See N-86-23493 11:44478 
2421 See N-86-24614 11:44511 
NASA-CR- 
174815 See N-86-25046 11:43156 
174884 See N-86-24938 11:43409 
174952 See N-86-25003 11:43410 
175044 See N-86-23857 11:43934 
175048 See N-86-24818 11:43467 
175288 See N-86-21714 11:44169 
176756 See N-86-24010 11:42819 
176764 See N-86-24933 11:43408 
176775 See N-86-25070 11:44563 
176788 See N-86-26270 11:44537 
176819 See N-86-26266 11:44536 
176825 See N-86-26263 11:44535 
178709 See N-86-24507 11:43613 
NASA-RP- 
1155 See N-86-25307 11:44534 
1162 See N-86-25911 11:44223 
NASA-TM- 
77927 See N-86-25420 11:43602 
77935 See N-86-21977 11:42845 
77943 See N-86-22417 11:43776 
77944 See N-86-22416 11:43777 
86543 See N-86-25305 11:43956 
86861 NTIS, PC A02/MF AO1 11:43157 
See N-86-23035 11:43155 
See N-86-25267 11:43583 
See N-86-22890 11:43407 
See N-86-22687 11:43360 
See N-86-25431 11:43936 
See N-86-25429 11:43935 


See N-86-24962 11:42574 


NTIS, PC A05S/MF A01; 1 (GPO Dep.) E 1.99: DE86013942 11:42552 
NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86014381 11:42549 


NTIS, PC A07/MF A0O1; 1 - NMERDI Univ. of DE86901553 11:42799 
New Mexico, 457 Washington SE, Albuquerque NM 

87108 

NTIS, PC A04/MF AO1 - NMRDI, Univ. New DE86901584 11:45518 
Mexico-Suite M, 457, Wash. S.E., Albuquerque, NM 

87108 


See AD-A-166950/6/XAB 11:45120 
See AD-A-167058/7/XAB 11:45121 





ERA-11/19 / 364R 


NAL-MR- 
Report Availability Abstract 
Number Source Number 
NRL-MR- 
5534 See AD-A-167197/3/XAB 11:43995 
5744 See AD-A-166887/0/XAB 11:42786 
5762 See AD-A-167119/7/XAB 11:45526 
5765 See AD-A-166917/5/XAB 11:44665 
5771 See AD-A-167127/0/XAB 11:43994 
5777 See AD-A-167134/6/XAB 11:44666 
NT- 
5/ 85 See OEFZS-4331 DE86702954 11:44749 
NUREG- 
0020-Vol.10-No.5 NTIS, PC A19/MF A0i - GPO TI86901576 11:42972 
0540-Vol.8-No.5 NTIS, PC A99/MF A0Oi - GPO 186901563 11:42973 
0750-Vol.23-No.5 NTIS, PC A06/MF A0i - GPO 7186901581 11:43181 
5 NTIS, PC Al4/MF A01 - GPO T186901609 11:43073 
0936-Vol.5-No.1 NTIS, PC A09/MF A01 - GPO T1I86901582 11:42974 
1145-Vol.2 NTIS, PC All/MF A0O1 - GPO T186901568 11:42975 
1198 NTIS, PC A04/MF AOl - GPO T186901562 11:42716 
1212-Vol.1 NTIS, PC A03/MF A01 - GPO T186901569 11:42976 
1212-Vol.2 NTIS, PC Al1/MF A01 - GPO T1I86901570 11:42977 
1213 NTIS, PC A04/MF A01 - GPO T186901588 11:42728 
NUREG/CP- 
0077 
NUREG/CR- 
1242 NTIS, PC A04/MF A01 - GPO T186002723 11:42876 
1243 NTIS, PC A03/MF AOl - GPO 7186002722 11:42877 
2000-Vol.5-No.6 NTIS, PC A07/MF A0i - GPO 1186013947 11:43074 
4 NTIS, PC A15/MF A01 - GPO TI86013949 11:43075 
3320-Vol.1 NTIS, PC A22/MF A0i - GPO T186013894 11:42899 
4013 NTIS, PC Al4/MF A01 - GPO T1I86013948 11:43076 
4656 NTIS, PC A08/MF A0Oi - GPO 186901579 11:43077 
4660 NTIS, PC A04/MF AO1 - GPO T186013940 11:42712 
4676 NTIS, PC A03/MF A011 - GPO 1186901567 11:44450 
NTIS, PC A05/MF AOl - GPO T1I86901580 11:43078 


NTIS, PC A15/MF A01 - GPO T186901558 11:42898 


See PNE-RB-81 99: DE86013939 11:42571 


NYSERDA, Two Rockefeller Plaza, ALbany, NY TI86901575 11:43372 
12223 


OCS Information Program, 1951 Kidwell Dr., Suite 1186901573 11:42545 
601, Vienna, VA 22180 


NTIS (US Sales Only), PC A04/MF A01 DE86703011 11:44021 
NTIS (US Sales Only), PC A03/MF A01 DE86702954 11:44749 
NTIS (US Sales Only), PC A02/MF A01 DE86703048 11:43079 
NTIS (US Sales Only), PC A04/MF A01 DE86703046 11:43080 
NTIS (US Sales Only), PC A07/MF AOl DE86703043 11:42996 
NTIS (US Sales Only), PC A02/MF A01 DE86703009 11:44174 
NTIS (US Sales Only), PC A02/MF AOi DE86702984 11:43918 
NTIS (US Sales Only), PC A02/MF A0i DE86702985 11:43919 
NTIS (US Sales Only), PC A03/MF A0O1 DE86703010 11:42736 
NTIS (US Sales Only), PC A02/MF AOI DE86703004 11:44412 


Author, OEFZS, A-2444 Seibersdorf, Austria 11:42737 
Author, OEFZS, A-2444 Seibersdorf, Austria 11:42738 
author, OEFZS, A-2444 Seibersdorf, Austria 11:42956 
Author, OEFZS, A-2444 Seibersdorf, Austria 11:45260 


NTIS (US Sales Only), PC A03/MF A01 DE86702702 11:45464 
NTIS (US Sales Only), PC A02/MF AOI DE86702703 11:45465 


NTIS, PC A12/MF AOI; 1 (GPO Dep.) DE86013526 11:43174 
NTIS, PC A03/MF AO1 (GPO Dep.) DE86013521 11:43745 
NTIS, PC A03/MF AO1 (GPO Dep.) DE86013520 11:44676 
NTIS, PC A09/MF AO1 (GPO Dep.) DE86013525 11:44224 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86014343 11:43326 
NTIS, PC A03/MF AOI (GPO Dep.) DE86014335 11:43327 
NTIS, PC A04/MF A01 (GPO Dep.) DE86014342 11:43236 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013945 11:43419 
See NUREG/CR-2000-Vol.5-No.6 1186013947 11:43074 


See NUREG/CR-1242 186002723 11:42876 
See NUREG/CR-1243 186002722 11:42877 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 99: DE86013946 11:43328 
NTIS, PC A06/MF A01; 1 (GPO Dep.) E 1.99: DE86014334 11:43329 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) E 1.99: DE86014337 11:43373 
NTIS, PC A02/MF A01 (GPO Dep.) 99: 1DE86014419 11:45479 
NTIS, PC A03/MF AOl; 1 (GPO Dep.) 99: DE86013519 11:44413 





366R / ERA-11/19 PATENTS-US- 


Report Availability Abstract 
Number Source Number 


9947 NTIS, PC All/MF A01; 1 (GPO Dep.) .99: DE86014332 11:43404 
° 9971 NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE86013517 11:45563 

400-84-007 California Energy Commission, 1516 9th Street, 186901574 11:43330 

Sacramento, CA 95814 

PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 

20231, USA, $1.00 per copy. Government Patent Ap- 

plications available from NTIS) 
A6-719,654 DE86013798 11:43617 
A 728,367 DE86013812 11:45581 
A6-746,597 DE86013740 11:42705 
A6-753,496 DE86013690 11:43159 
4,576,641 11:43014 
4,588,549 11:43012 
4,592,082 11:43812 
4,592,894 11:44178 
4,593,406 11:45576 
4,593,491 11:43967 
4,594,064 11:43859 
4,594,179 11:44177 
4,594,793 11:42512 
4,595,528 11:42688 
4,595,529 11:42651 
4,595,681 11:44376 
4,595,803 11:44070 
4,596,017 11:44007 
4,596,036 11:44352 
4,596,354 11:43599 
4,596,647 11:42650 
4,596,687 11:45505 
4,596,690 11:43028 
4,596,967 11:44069 
4,597,934 11:43023 
4,598,024 11:43598 
A 6-566,758 DE86013866 11:42634 
A 6-676,162 DE86013864 11:44386 
A 6-702,766 DE86013777 11:44349 
A 6-704,113 DE86013778 11:42742 
A 6-707,359 DE86013779 11:45514 
A 6-707,775 DE86013780 11:43942 
A 6-707,939 DE86013781 11:44144 
A 6-708,624 DE86013784 11:44214 
A 6-708,625 DE86013785 11:44380 
A 6-710,879 DE86013786 11:43897 
A 6-710,880 DE86013787 11:43992 
A 6-710,881 DE86013788 11:43605 
A 6-712,056 DE86013789 11:43021 
A 6-713,165 DE86013790 11:42978 
A 6-713,352 DE86013791 11:44077 
A 6-718,059 DE86013792 11:42824 
A 6-718,060 DE86013793 11:44078 
A 6-718,396 DE86013794 11:42611 
A 6-718,397 DE86013795 11:43991 
A 6-719,652 DE86013796 11:43990 
A 6-719,653 DE86013797 11:43273 
A 6-720,448 DE86013800 11:42970 
A 6-721,339 DE86013801 11:44183 
A 6-722,023 DE86013803 11:43567 
A 6-724,431 DE86013806 11:42476 
A 6-726,562 DE86013807 11:43989 
A 6-726,565 DE86013809 11:43988 
A 6-728,358 DE86013810 11:42532 
A 6-728,359 DE86013811 11:43930 
A 6-728,970 DE86013707 11:44052 
A 6-728,977 DE86013709 11:42815 
A 6-730,528 DE86013711 11:43604 
A 6-730,601 DE86013713 11:43987 
A 6-731,247 DE86013714 11:42772 
A 6-735,228 DE86013715 11:42610 
A 6-736,021 DE86013716 11:44424 
A 6-736,022 DE86013717 11:44379 
A 6-736,037 DE86013720 11:43986 
A 6-736,154 DE86013721 11:42762 
A 6-736,168 DE86013723 11:43272 
A 6-736,196 DE86013724 11:44268 
A 6-736,575 DE86013725 11:43566 
A 6-736,992 DE86013727 11:44076 
A 6-738,808 DE86013728 11:43783 
A 6-739,648 DE86013729 11:45513 
A 6-744,441 DE86013731 11:42706 
A 6-746,471 DE86013732 11:42475 
A 6-746,473 DE86013733 11:45511 
A 6-746,476 DE86013734 11:42969 
A 6-746,478 DE86013735 11:43984 


— 
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PATENTS-US- ERA-11/19 / 366R 


Abstract 
Number 


Number 


F 


A 6-746,479 
A 6-746,496 
A 6-746,593 
A 6-746,596 
A 6-747,202 
A 6-748,375 
A 6-749,231 
A 6-749,373 
A 6-750,122 
A 6-750,124 
A 6-751,405 
A 6-751,420 
A 6-752,415 
A 6-752,416 
A 6-752,688 
A 6-753,515 
A 6-756,101 
A 6-756,115 
A 6-756,126 
A 6-759,773 
A 6-759,774 
A 6-759,783 
A 6-760,433 
A 6-762,366 
A 6-762,367 
A 6-762,368 
A 6-762,369 
A 6-762,370 
A 6-763,585 
A 6-764,277 
A 6-765,780 
A 6-766,169 
A 6-766,302 
A 6-767,218 
A 6-768,590 
A 6-769,210 
A 6-769,281 
A 6-769,518 
A 6-769,519 
A 6-770,907 
A 6-770,908 
A 6-772,527 
A 6-772,528 
A 6-773,755 
A 6-773,891 
A 6-775,547 
A 6-776,731 
A 6-781,541 
A 6-783,604 
A 6-783,606 
A 6-783,730 
A 6-785,436 
A 6-786,560 
A 6-786,561 
A 6-786,563 
A 6-786,993 
A 6-789,892 
A 6-790,600 
A 6-791,235 
A 6-791,236 
A 6-791,280 


PB- 


86-140076 

86-187994/ XAB 
86-191194/ XAB 
86-191269/ XAB 
86-191830/ XAB 
86-191921/ XAB 
86-191988/ XAB 
86-192705/ XAB 
86-194933/ XAB 
86-194941/ XAB 
86-195146/ XAB 
86-195237/ XAB 
86-195476/ XAB 
86-195658/ XAB 
86-195948/ XAB 
86-196680/ XAB 
86-196938/ XAB 
86-197035/ XAB 
86-197068/ XAB 
86-197175/ XAB 
86-197233/ XAB 
86-197878/ XAB 


See N-86-24010 

NTIS, PC A09/MF AOi 
NTIS, PC A04/MF AOi 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0i 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A04/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A07/MF A0i 
NTIS, PC Al6/MF AOl 
NTIS, PC A05S/MF A0i 
NTIS, PC A04/MF AC1 


tt eh pet teh tet et th pet eect teh teh eh fem heh ph eh teh heh teh beh heehee eh eh teh fees eh et eh eh Pee eh eh eh eh eh tet 
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— 


DE86013736 
DE86013737 
DE86013739 
DE86013738 
DE86013741 
DE86013743 
DE86013744 
DE86013745 
DE86013699 
DE86013863 
DE86013697 
DE86013703 
DE86013705 
DE86013706 
DE86013704 
DE86013689 
DE86013688 
DE86013687 
DE86013686 
DE86013693 
DE86013692 
DE86013691 
DE86013702 
DE86013701 
DE86013700 
DE86013684 
DE86013685 
DE86013681 
DE86013679 
DE86013680 
DE86013674 
DE86013676 
DE86013677 
DE86013678 
DE86013747 
DE86013748 
DE86013749 
DE86013238 
DE86013769 
DE86013770 
DE86013771 
DE86013772 
DE86013773 
DE86013774 
DE86013775 
DE86013763 
DE86013764 
DE86013765 
DE86013767 
DE86013768 
DE86013760 
DE86013759 
DE86013758 
DE86013754 
DE86013662 
DE86013755 
DE86013756 
DE86013757 
DE86013750 
DE86013751 
DE86013752 


11:43985 
11:45512 
11:44205 
11:42771 
11:43983 
11:44075 
11:42835 
11:44213 
11:43603 
11:44432 
11:44013 
11:42631 
11:43982 
11:43981 
11:44012 
11:43626 
11:43357 
11:44055 
11:43571 
11:43980 
11:43782 
11:44204 
11:43625 
11:42500 
11:42834 
11:44378 
11:43978 
11:43979 
11:42770 
11:42514 
11:44074 
11:43565 
11:42609 
11:43356 
11:43781 
11:43420 
11:44182 
11:43977 
11:44377 
11:43402 
11:42704 
11:43976 
11:43780 
11:44143 
11:42968 
11:44073 
11:42814 
11:43152 
11:45510 
11:42740 
11:43975 
11:43624 
11:43779 
11:43158 
11:43778 
11:43563 
11:44072 
11:42813 
11:43020 
11:42474 
11:43974 


11:42819 
11:44225 
11:42939 
11:44226 
11:44227 
11:44228 
11:44229 
11:44388 
11:42870 
11:42940 
11:44430 
11:44287 
11:44230 
11:43169 
11:44231 
11:44302 
11:44299 
11:42871 
11:42767 
11:44303 
11:44022 
11:43520 
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Report 

Number 

86-198082/ XAB 
86-198090/ XAB 
86-198371/ XAB 
86-198785/ XAB 
86-199312/ XAB 
86-199320/ XAB 
86-199478/ XAB 
86-200185/ XAB 
86-200334/ XAB 
86-200466/ XAB 
86-200607/ XAB 
86-201126/ XAB 
86-201605/ XAB 
86-201670/ XAB 
86-201704/ XAB 
86-202298/ XAB 
86-202629/ XAB 
86-202884/ XAB 
86-202892/ XAB 
86-202900/ XAB 
86-203064/ XAB 
86-203114/ XAB 
86-203122/ XAB 
86-203189/ XAB 
86-203197/ XAB 
86-203221/ XAB 
86-203247/ XAB 
86-203262/ XAB 
86-203270/ XAB 
86-203288/ XAB 
86-203304/ XAB 
86-203312/ XAB 
86-203320/ XAB 
86-203338/ XAB 
86-203346/ XAB 
86-203353/ XAB 
86-203395/ XAB 
86-203478/ XAB 
86-203486/ XAB 
86-203494/ XAB 
86-203510/ XAB 
86-203528/ XAB 
86-203692/ XAB 
86-203825/ XAB 
86-203890/ XAB 
86-203916/ XAB 
86-204104/ XAB 
86-204278/ XAB 
86-204831/ XAB 
86-205325/ XAB 
86-205721/ XAB 
86-205739/ XAB 
86-206042/ XAB 
86-206067/ XAB 
86-206075/ XAB 
86-206083/ XAB 
86-206356/ XAB 
86-209079/ XAB 
86-209707/ XAB 
86-210937/ XAB 
86-211257/ XAB 
86-213956/ XAB 
86-213980/ XAB 
86-214020/ XAB 
86-215613/ XAB 
86-215639/ XAB 
86-215704/ XAB 
86209343/ XAB 
86209699/ XAB 
86209749/ XAB 
86209780/ XAB 


PFC/RR- 


86-1 
86-14 


424/ 86 


Availability 
Source 


NTIS, PC A03/MF AO 
NTIS, PC A05/MF Al 
NTIS, PC A16/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A12/MF AO! 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO 
NTIS, PC A15/MF AO1 
NTIS, PC A15/MF AOI 
NTIS, PC A04/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A99/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO! 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A08/MF AO1 
NTIS, PC A0S/MF AO 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AO 
NTIS, PC A04/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A07/MF A01 
NTIS, PC A08/MF AOI 
NTIS, PC All/MF A01 
NTIS, PC Al4/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF Al 
NTIS, PC A06/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF A01 
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DE86013002 
DE86013003 
DE86013006 
DE86013008 
DE86013014 
DE86013015 
DE86013016 
DE86013017 
DE86013027 
DE86013041 
DE86013052 
DE86013055 
DE86013056 
DE86013058 


Report No. 


CONF-8606150—1 
UCRL—50400-Vol.28 
EGG—10282-1109 
DOE/ER/40048—17-N6 
DOE/PC/60053—T6 
LA-UR—86-2010 
LA-UR—86-1907 
LA-UR—86-2287 
LA-UR—86-2244 
LA-UR—86-2178 
CONF-8503248— 


DOE/CE/26521—T1 
UCRL—94789 
LA-UR—86-730 
UCID—19899-Rev.1 
SLAC-PUB—3978 
DOE/BP/11191—12 
DOE/BP/13795—12 
DOE/OR/21416—T1 
DOE/PC/60793—6 
DOE/PC/80528—T3 
FNAL/C—86/78 
DOE/PC/81210—T11 
DOE/BP/11191—-3 
DOE/BP/11191—11 
DOE/BP/11191—6 
DOE/R0/00678—T1 
Y/DX—703 
DOE/PC/80507—T3 
DOE/PC/60805—T11 
DOE/ER/60281—2 
DOE/ER/60282—2 
SLAC-PUB—3994 
SLAC-PUB—4000 
DOE/PC/70775—7 
Y/TS—140 
UCLA-ENG—8608 
DOE/ER/60160—T1 


DOE/ER/60376—1 1b 


File No. 


DE86013063 
DE86013077 
DE86013083 
DE86013088 
DE86013104 
DE86013105 
DE86013106 
DE86013107 
DE86013110 
DE86013114 
DE86013121 
DE86013122 


- DE86013123 


DE86013126 
DE86013127 
DE86013133 
DE86013137 
DE86013157 
DE86013163 
DE86013175 
DE86013179 
DE86013180 
DE86013183 
DE86013184 
DE86013185 
DE86013187 
DE86013188 
DE86013189 
DE86013191 
DE86013192 
DE86013193 
DE86013194 
DE86013195 
DE86013196 
DE86013197 
DE86013198 
DE86013201 
DE86013202 
DE86013204 
DE86013206 
DE86013207 
DE86013211 
DE86013217 
DE86013219 
DE86013220 
DE86013223 
DE86013224 
DE86013235 
DE86013245 
DE86013247 
DE86013252 
DE86013254 
DE86013256 
DE86013261 
DE86013263 
DE86013264 
DE86013266 
DE86013267 
DE86013268 
DE86013270 
DE86013271 
DE86013272 
DE86013273 
DE86013274 


Report No. 


DOE/BP/35097—3 
DOE/BP/11191—7 
UCID—20806 
HEDL-SA—3465-FP 
DOE/ER/60348—2 
DOE/OR/21389—T3 
DOE/OR/21390—11 
DOE/OR/21390—12 
DOE/NE/37949—1 
CONF-8606152—2 
DOE/OR/21390—10 
DOE/OR/00033—T200 
DOE/OR/00033—T201 
LBL—21623 
LBL—21657 
DOE/R0/00641—T1 
DOE/R0/00916—T1 
DOE/ER/45213—2 
DOE/R0/01367—T1 
DOE/R0/00526—T1 
DOE/R0/01338—T1 
DOE/ER/13101—1 
LBL—21531 
LBL—20907 
LBL—20911 
LBL—20247 
LBL—19837 
LBL—21379 
LBL—21440 
LBL—20824 
LBL—21615 
LBL—21481 
LBL—18725 
LBL—21518 
LBL—20877 
LBL—21646 
LBL—21670 
LBL—21399 
LBL—17173-Rev. 
LBL—21648 
LBL—20594 
DOE/PC/72008—T6 
DOE/ER/10671—4 
UCRL—93887 
UCRL—93755 
UCRL—94163 
UCRL—94320 
EGG— 10282-2092 
DOE/ER/12042—4 
DOE/ER/52118—T2 
CONF-851011—9 
CONF-860594—8 
CONF-851217—68 
CONF-860693—3 
CONF-8606101—3 
CONF-860818—3 
CONF-8606163—1 
CONF-860652—9 
CONF-860652—10 
CONF-8606101—4 
CONF-860905—8 
CONF-860702—1 
CONF-860818—2 
CONF-860810—17 
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File No. Report No. File No. Report No. File No. Report No. 


DE86013275 CONF-860421—58 DE86013521 © ORNL—6277 DE86013929 PNL—5923 
DE86013279 DOE/ER/45129—2 DE86013525 ORNL/CDIC—13 DE86013930 DOE/BP/39641—3 
DE86013287  MLM—3361 DE86013526 ORNL—6272 DE86013931  DP—1700 
DE86013300 MLM—3369(OP) DE86013530 DOE/ER/13432—2 _ DE86013933 SAND—86-8178-Vol.1- 
DE86013301 MLM —3370(OP) DE86013532 DOE/ER/13435—1 Exec.Summ. 
DE86013304 MLM—3371(OP) DE86013533 LA-tr—85-86 DE86013934 SAND—86-8178-Vol.3-App. 
DE86013305 © CONF-860880—13 DE86013534 DOE/PC/70022—T2 DE86013938 = DOE/PC/60053—T7 
DE86013306 CONF-860880—12 DE86013536 ##DOE/ER/40048—04 DE86013939 PNE-RB—81 
DE86013307 CONF-860880—15 DE86013537 DOE/ER/40048—07 DE86013942 NIPER—143-PPS-86/1 
DE86013309 SAND—86-1650C DE86013538 DOE/ER/40048—01 DE86013944 LBL—21706 
DE86013316 DOE/SF/01424—T9 DE86013539 USGS-OFR—86-211 DE86013945 ORNL/MC—86/1 
DE86013318 = DOE/ER/03077—274 DE86013540 SLAC-CN—338 DE86013946 ORNL/SUB—84-05906/1 
DE86013320 #DOE/ER/40085—11 DE86013541 DOE/FE/60181—175 DE86013952 EGG—10282-1100 
DE86013325 DOE/ER/12003—8 DE86013550 CONF-8606149—2 DE86013953  DOE/CS/20061—H1-Vol.1 
DE86013326 DOE/ER/03130—379 DE86013554 DOE/NBM—6013554 DE86013954 DOE/CE/40772—3 
DE86013328 DOE/ER/03130—28 DE86013563 WAOENG—86-15 DE86013955 DOE/ER/10903—7 
DE86013329 DOE/CE/40702—8 DE86013568 SAND—86-0370 DE86013956 DOE/ER/45184—2 
DE86013334 BNL—38388 DE86013569 SAND—86-1727C DE86013964 DOE/BP/13795—5 
DE86013336 BNL—38295 DE86013570 SAND—86-0599C DE86013965 DOE/BP/1379S—6 
DE86013337 PNL-SA—13892 DE86013571 SAND—86-1756C DE86013966 DOE/BP/11546—2 
DE86013338 § PNL-SA—13879 DE86013574 SAND—86-1049C DE86013967 DOE/BP/1330i—1 
DE86013342 PNL-SA—14010 DE86013578 SAND—86-1337C DE86013968 DOE/NBM—6013968 
DE86013346 CONF-8606168—1 DE86013582 UCRL—94741 DE86013969 #DOE/BP—633 
DE86013347 DOE/ER—0278 DE86013583 UCRL—94269 DE86013976 DOE/BP/15115—1 
DE86013349 DOE/EV/10326—T1 DE86013584 UCRL—15786 DE86013978 + DOE/BP/13795—3 
DE86013354 SAND—86-1703C DE86013585 DOE/NBM—6013585 DE86013979 DOE/BP/13795—4 
DE86013359 DOE/ER/40033—114 DE86013587 DOE/ER/13228—3 DE86013980 DOE/BP/13795—7 
DE86013360 DOE/ER/40033—115 DE86013589 DOE/EI/19716—T1 DE86013988 EML—455 
DE86013361 DOE/ER/40033—116 DE86013594 PNL-SA—13931 DE86013990 DOE/ER/60439—1 
DE86013362 §DOE/ER/40033—117 DE86013598 = PNL-SA—14029 DE86013992 UCLA/PPG—965 
DE86013363 DOE/ER/53223—14 DE86013600 PNL-SA—13673 DE86013994 DOE/CS/20061—HI1-Vol.2- 
DE86013380 SAND—86-1425 DE86013613 BDX—613-3551 App. 

DE86013387 SLAC-CN—332 DE86013614 UCID—20815 DE86013999 DOE/NV/10474—1 
DE86013392 DOE/ER/60017—T2 DE86013618 PPPL—2332 DE86014001 CONF-8604172—5 
DE86013400 CONF-860754—2 DE86013619 UCID—20814 DE86014008 + DOE/BP—520 
DE86013401 CONF-860754—1 DE86013620 PPPL—2330 DE86014019 BMI/ONWI—613 
DE86013404 #CONF-860820—1 DE86013622 BDX—613-3554 DE86014020 BMI/ONWI—595 
DE86013405 CONF-8609105—2 DE86013624 LA—10710-MS DE86014022. +=9©DOE/BP/13076—1 
DE86013411 © CONF-8605122—3 DE86013625 PPPL—2318 DE86014023 DOE/DP—0033 
DE86013412 CONF-860214—2 DE86013626 PPPL—2352 DE86014029. + DOE/PC/80911—T3 
DE86013413 CONF-860445—21 DE86013628 LA—10737-OBES DE86014037 DOE/ER/13451—2 
DE86013429 SLAC—234-Rev. DE86013630 DE86014039 DOE/CS/350101—T17 
DE86013433 SLAC-PUB—4010 DE86013631 DE86014040 

DE86013436 SLAC-PUB—3976 DE86013632 DE86014078 

DE86013437 SLAC-PUB—3983 DE86013636 DE86014080 

DE86013440 SLAC-PUB—3970 DE86013637 DE86014081 

DE86013442  EGG-M—13585 DE86013641 DE86014083 

DE86013446 LBL—21207 DE86013642 DE86014086 

DE86013447 EGG-M—03686 DE86013650 DE86014088 

DE86013450 EGG-M—14186 DE86013655 DE86014092 

DE86013452 EGG-M—14386 DE86013656 DE86014093 

DE86013454 EGG-M—18785 DE86013659 DE86014094 

DE86013456 9 EGG-M—32185 DE86013668 DE86014096 

DE86013458 EGG-EP—7184 DE86013671 DE86014097 

DE86013461 LBL—21437 DE86013673 DE86014099 

DE86013462 LBL—20161 DE86013813 DE86014103 

DE86013463 EGG-M—33385 DE86013814 DE86014105 

DE86013466 LBL—20707-Cond. DE86013817 DE86014106 

DE86013467 LBL—21157 DE86013823 DE86014121 

DE86013468 EGG-PHY—7242 DE86013836 DE86014144 

DE86013470 EGG-M—16986 DE86013849 DE86014156 

DE86013471 LBL—21734 DE86013855 DE86014157 

DE86013474 LBL—20882 DE86013857 DE86014158 

DE86013475 LBL—21350 DE86013859 DE86014183 

DE86013476 LBL—21742 DE86013862 DE86014194 

DE86013477 + LBL—21665 DE86013875 DE86014197 

DE86013479 EGG-CS—7233 DE86013876 DE86014198 

DE86013484 EGG-M—10486 DE86013877 DE86014210 

DE86013486 9 LBL—21337 DE86013879 DE86014240 

DE86013488 ##LBL—19940 DE86013880 DE86014242 

DE86013491 DOE/ID/12527—2 DE86013886 DE86014250 

DE86013492. DOE/BP/19130—2 DE86013891 DE86014262 

DE86013494 DOE/OR/21400—T268 DE86013897 DE86014263 

DE86013496 DOE/OR/21400—T270 DE86013900 DE86014264 

DE86013497 DOE/SR—2002 DE86013903 DE86014328 

DE86013498 + DOE/PC/80012—T3 DE86013907 DE86014329 

DE86013500 GAT-E—313 DE86013908 DE86014330 

DE86013502 SLAC-PUB—3993 DE86013912 DE86014332 

DE86013503 SLAC-PUB—3946 DE86013914 DE86014334 

DE86013504 SLAC-PUB—4019 DE86013915 DE86014335 

DE86013505 SLAC-PUB—3941 DE86013921 DE86014337 

DE86013506 SLAC-PUB—3998 DE86013923 DE86014342 

DE86013517 ORNL/TM—9971 DE86013924 DE86014343 

DE86013519 ORNL/TM—9910 DE86013925 DE86014344 

DE86013520 ORNIL—6280 DE86013928 DE8601438i 





Report No. 


ORNL/TM—9906 
IC—85/117 
IC—85/120 
IC—85/127 
IC—85/152 
IC—85/173 
IC—85/175 
IC—85/186 
IC—85/190 
IC—85/53 
IC—85/60 
IC—85/83 
IC—85/84 
IC—85/92 
IC—85/98 
IPPJ—693 
IC—85/121 
IC—85/135 
IC—85/144 
IC—85/181 
IC—85/188 
IFUSP-P—531 
IC—85/102 
IC—85/111 
IC—85/112 
IC—85/58 
IC—85/72 
IC—85/99 
IFUSP-P—514 
IFUSP-P—521 
IFUSP-P—528 
IC—85/162 
IC—85/176 
IC—85/185 
IC—85/71 
IC—85/89 
IC—85/130 
IC—85/29 
IC—85/51 
IC—85/88 
IFUSP-P—517 
IC—85/107 
IC—85/115 
IC—85/124 
IC—85/137 
IC—85/138 
IC—85/166 
IC—85/104 
IC—85/105 
IC—85/55 
IC—85/108 
IC—85/110 
IC—85/113 
IC—85/119 
IC—85/125 
IC—85/126 
IC—85/132 
IC—85/134 
IC—85/136 
IC—85/141 
IC—85/143 
IC—85/147 
IC—85/149 
IC—85/150 
IC—85/155 
IC—85/156 
IC—85/159 
IC—85/163 
IC—85/164 
IC—85/165 
IC—85/167 
IC—85/172 
IC—85/177 
IC—85/178 
IC—85/182 
IC—85/191 
IC—85/79 
IC—85/80 
IC—85/90 
IC—85/91 
IC—85/97 
IC—85/133 
IC—85/170 
IC—85/8i 
IFUSP-P—520 


DE86702711 
DE86702714 
DE86702715 
DE86702716 
DE86702717 
DE86702718 
DE86702719 
DE86702721 
DE86702722 
DE86702723 
DE86702724 
DE86702725 
DE86702727 
DE86702728 
DE86702729 
DE86702730 
DE86702731 
DE86702732 
DE86702733 
DE86702734 
DE86702735 
DE86702736 
DE86702737 
DE86702738 
DE86702739 
DE86702741 
DE86702742 
DE86702743 
DE86702744 
DE86702745 
DE86702746 
DE86702747 
DE86702748 
DE86702749 
DE86702750 
DE86702751 
DE86702752 
DE86702753 
DE86702754 
DE86702755 
DE86702756 
DE86702757 
DE86702758 
DE86702760 
DE86702761 
DE86702763 
DE86702764 
DE86702765 
DE86702767 
DE86702768 
DE86702769 
DE86702770 
DE86702771 
DE86702772 
DE86702773 
DE86702774 
DE86702775 
DE86702776 


Report No. 


JAERI-M—85-063 
IC—85/76 
JAERI-M—85-018 
JAERI-M—85-100 
JAERI-M—85-052 
JAERI-M—85-076 
IPPJ—711 
IPPJ—712 
IC—85/67 
IPPJ—699 
IPPJ—710 
TRITA-EPP—85-02 
TRITA-EPP—85-08 
JAERI-M—85-080 
JAERI-M—85-083 
JAERI-M—85-075 
JAERI-M—85-082 
JAERI-M—85-102 
OKTAVIAN-A—84-02 
OKTAVIAN-A—84-04 
JAERI-M—85-057 
JAERI-M—85-081 
JAERI-M—85-107 
JAERI-M—85-108 
JAERI-M—85-060 
IC—85/65 
JAERI-M—85-113 
IC—85/96 
IC—85/129 
IC—85/151 
IC—85/192 
IC—85/87 
IC—85/93 
IC—85/94 
RRK—85-5 
RRK—85-8 
IC—85/109 
IC—85/153 
IC—85/62 
IC—85/142 
IC—85/168 
IC—85/187 
TRITA-EPP—85-05 
IC—85/122 
IC—85/52 
KEK—84-23 
IC—85/118 
IC—85/85 
IC—85/116 
IC—85/145 
IC—85/86 
INS—524 
KEK—84-24 
USIP—85-21 
JAERI-M—85-119 
IC—85/140 
IC—85/54 
INS—528 
IC—85/44 
IC—85/101 
IC—85/139 
IC—85/154 
IFUSP-P—515 
IFUSP-P—516 
IFUSP-P—519 
IFUSP-P—522 
IFUSP-P—530 
IFUSP-P—533 
INS—527 
INS—529 
JAERI-M—85-049 
IFUSP-P—532 
IAEA-R—3224-F 
PNCT-N—841-84-52 
CSIR-SMAT—21 
IC—85/123 
IC—85/179 
IC—85/180 
IC—85/50 
IC—85/77 
IC—85/78 
JAERI-M—85-097 
JAERI-M—85-096 
YIT—85-35 
INIS-mf—10135 


File No. 


DE86702777 
DE86702778 
DE86702779 
DE86702780 
DE86702783 
DE86702784 
DE86702785 
DE86702786 
DE86702787 
DE86702788 
DE86702789 
DE86702790 
DE86702791 
DE86702792 
DE86702793 
DE86702794 
DE86702795 
DE86702796 
DE86702797 
DE86702798 
DE86702799 
DE86702800 
DE86702801 
DE86702802 
DE86702803 
DE86702804 
DE86702805 
DE86702806 
DE86702807 
DE86702808 
DE86702809 
DE86702810 
DE86702811 
DE86702812 
DE86702813 
DE86702814 
DE86702815 
DE86702816 
DE86702817 
DE86702818 
DE86702819 
DE86702820 
DE86702821 
DE86702822 
DE86702823 
DE86702824 
DE86702825 
DE86702826 
DE86702827 
DE86702828 
DE86702829 
DE86702830 
DE86702831 
DE86702837 
DE86702838 
DE86702839 
DE86702840 
DE86702841 
DE86702842 
DE86702843 
DE86702844 
DE86702845 
DE86702846 
DE86702847 
DE86702848 
DE86702849 
DE86702850 
DE86702851 
DE86702852 
DE86702853 
DE86702854 
DE86702855 
DE86702856 
DE86702857 
DE86702858 
DE86702859 
DE86702860 
DE86702861 
DE86702862 
DE86702863 
DE86702864 
DE86702865 
DE86702866 
DE86702867 
DE86702868 


ERA-11/19 


Report No. 


IC—85/106 
INIS-mf—10071 
SSI—85-22 
SSI—85-23 
SSI—85-19 
SSI—85-26 
STUK-B-YTO—25 
JAERI-M—83-239 
JAERI-M—83-238 
INIS-BR—418 
JAERI-M—84-197 
NAC-AR—85-01 
JAERI-M—85-110 
INS-J—168 
INS-NUMA—56 
JAERI-M—85-085 
INS-TL—147 
KEK—84-17 
NAC—83-06 
KEK—84-15 
KEK—84-9 
JAERI-M—85-045 
JAERI-M—85-047 
INIS-BR—417 
STUDSVIK—85-6 
KFKI-—1985-96 


STUDSVIK-NR—84-514 


JAERI-M—85-064 
STUK-B-YTO—24 
JAERI-M—85-023 
JAERI-M—85-025 
JAERI-M—85-106 
JAERI-M—85-117 
MTB—167 
STUK-B-YTO—15 
STUK-B-YTO—16 
STUK-B-YTO—21 
JAERI-M—85-041 
JAERI-M—85-056 
JAERI-M—85-068 
JAERI-M—85-069 
JAERI-M—85-070 
JAERI-M—85-019 
JAERI-M—85-039 
JAERI-M—85-065 
JAERI-M—85-093 
JAERI-M—85-103 
INS-TH—160 
JAERI-M—85-030 
JAERI-M—85-066 
JAERI-M—85-090 
YIT—84-13 
CAP-S—3010/TR.11 
YIT—84-12 
YIT—85-01 
YIT—85-29 
YIT—85-31 
YIT—85-37 
EIR—565 
INIS-mf—10143 
INIS-mf—10146 
JAERI-M—84-217 
JAERI-M—85-033 
JAERI-M—85-092 
JAERI-M—85-094 
INIS-GB—6 
INS-R—327 
JAERI-M—85-104 
INIS-BR—472 
INIS-BR—475 
INIS-BR—473 
INIS-BR—471 
INIS-BR—470 
INIS-BR—474 
IC—85/287 
IC—85/290 
JINR—E-2-85-297 
CBPF-NF—087/85 
IC—85/235 
IFT-P—21/85 
IFUSP-P—547 
IFUSP-P—548 
IFUSP-P—561 
IFUSP-P—562 
IFVE-OTF—85-31 
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Report No. 


JINR—R-2-85-577 
JINR—R-4-85-496 
UFPA-NF—01/86 
CBPF-NF—070/85 
CBPF-NF—076/85 
IC—85/260 
KIYI—84-2 
CBPF-NF—069/85 
CBPF-NF—086/85 
IC—85/193 
IC—85/194 
IC—85/198 
IC—85/249 
IFT-P—15/85 
IFUSP-P—555 
IFUSP-P—558 
IFVE-OTF—85-54 
JINR—E-2-85-468 
JINR—R-2-85-504 
JINR—R-2-85-529 
CBPF-NF—072/85 
IC—85/211 
IC—85/215 
IC—85/225 
LCC—037/85 
IC—85/204 
JINR—R-4-85-386 
INIS-mf—10165 


KU-HCOE-FL2-R—85-22 
KU-HCOE-FL2-R—85-23 


IC—85/195 
IC—85/196 
IC—85/199 
IC—85/202 
IC—85/209 
IC—85/210 
IC—85/216 
IC—85/226 
1C—85/243 
IC—85/251 
IC—85/267 
CBPF-NF—073/85 
CBPF-NF—075/85 
CBPF-NF—077/85 
CBPF-NF—078/85 
CBPF-NF—080/85 
CBPF-NF—081/85 
CBPF-NF—084/85 
ECN—169 
IC—85/200 
1IC—85/203 
INIS-mf—10161 
INIS-mf—10163 
JINR—R-14-85-423 
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